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Special A dditives
Add them to your ham shack. Or put them with you r mobile unit. T hey'll make your rig work bet­
ter. Your authorized Collins disrriburor can show you all these plus microphones, mounts, adapters
and other accessories which give you that something extra in performance. And ask him about our
new book, A mateur Singlo Sideband. Y.jlill find it a valuable addition to your library. 1. 302C-3
D irac/ jot/a/ IV aI/meIer - For fixcd"'o': mobile applications. Measures forward and reflected power
on 200- and 2000-watt scales accurately ( 3.4 to 30.0 me ) without calibrating ad justments. 2. DL-1
Dummy Load - A 100-w3n resistive load for all HF frequencies. Connects permanently in an­
tenna coax line, with in-out relay swi tching. Prov ides easy comparison of antenna S\VR and non­
band interference tuneup. Type N and RCA antenna connectors arc provided. 3. 312B-) Speaker
COIHole and External PTO-For use with KWM-2 in fixed station opera tion. Provides limited sepa­
ration of receive and transmit frequencies, speaker, direct ional wattmeter, and switching for func­
tiona] control system. 4. 136B·2 N oise Blanker - For use with K WM-2 in mobile operation. Ef­
fecrivcly reduces impulse-type noise in the transceiver. Requires separate antenna resonant at 40 me.
5. 3/2B-3 Speaker-Contains a 5'· x 7" speaker and connecting cable. Styled to match S/ Line and
K WJ\I-2. 6. )16F-2 A C POIl"Cr Supply-Opera'es from 11 5 v ac, 50-60 cps. Provides all voltage
for 32S-3 and KWM-2. 7. MP-1 M obile Power Supply- Transistorized inverter powered from a 12
v de automobile, aircraft or boat storage battery to the voltages required for operating the KWM-l,
K WM-2 or KWM-2A. 8. PM-2 Portable Power Supply-Compact, lightweighr and supplies all
voltages needed for KWM-2. Operates from either 115 v ac or 220 v ac at 50-400 cps to g ive you a
completely portable SSB srarion. An auxiliary speaker is incl uded. 9. CC-2 Carrying Case - Spe­
cia lly designed Sarnsonite Silhouette case for KWM-2/ PM-2 or 301.-1. Molded Royali re interior pro­
tects equipment against rough handling. Also available in model CC-3 for accessories.

t 'or rur th..r in rorma ti on d lf'ck n uml~r :\ fin I" urt> 110
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The fact that more good mobiles are st ill going HUSTLER is proo f of
its super iority in every way. It' s the indust ry 's standard, second to
none in mobiling performance.

The " SUPER· HUSTLER" is coming soon. It wi ll outperform all others.
Watch HUSTLER for th e leading des ign!

In the meantime, buy a CLIFF-DWELLER

" the home of originals"

NE W TRONICS C /
3455 Vega Avenue

• 0 r p. Cleveland, Ohio 44113

F or f urth er in fo rm ation. ch eck number I , on PflR' 1? 110
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allicrafters
has harnessed
500 watts of
brute power
for only $395.

~[EWSR·500
ot

tri-band transceiver!

Own your own private to rnad o - 500 watts worth of
sheer power for the big, effo rtless signa l you've always
wanted in a transceiver. And that ' s just the begi n­
n ing ! You get :

Exclusive Hall icrafters AAlC (Amplified Automatic l evel cen­
trcu providing up to 12 db. of effect ive compression · RI T
(Receiver Incremental Tuning) with -t- 3 kc. for superior net
and CW operation . A superbly designed crystal lattice filter
wh ich makes the most of the desirable SSB transmission
characteristics · A built-in changeover relay permits direct
operat ion with the HT-45 or other linear amplifier • Sensi­
t ivity is less than 1 IJ. V tor 20 db. S+N/N ratio · Rece iver
employs a separate AVe amplifier providing a figure of merit
of 100 db. • Price, $395.00 less power suppl ies and mobile
mount ing kit.

Get the full story from your distributor or write for complete
specifications today.

•

hallicralier.c
5th & xcstner Aves., Chicago, 111. 60624
Export: Internat ional u tv.• Hatl icraft ers

Canada : Could Sales Co., Monl rea l, P.O•

For further Informatiun. chec k number 2, on pas. 110
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Put your signal where it counts . Us e the ultima te
in Ham beams· •• the Masley TA.36 with Kit
TA.40KR added to radiating element. Employ s
4 operating elements on 10 meters, 3 operating
elements on 15 meters, 3 operating eleme nts
on 20 meters. SWR is 1.5/1 or better at resonant
frequencies over a ll 4 bands. Constructed of
heavy..wall alum inum for maximum strength.
Rated for full power.

Write for detailed specifications and performan c e
data on the Mosley TA.3640.

For further Informat lon , cheek n umber 20, on lll~~e 11 0

-

Concentrate on 20 meters - • - the
best DX band toda y. Use a Masley
full-size A-203-C wi de spaced,
gamma matched. 20 meter bea m.
Features: VSWR 1.5/1 or bet ter,
Rated for full power. Assembled
we ight 40 lbs, Turning radius 22
feet.

Excl us ive Mosley e le me nt design
virtually e l iminates e le me nt flu tter
and boom vibration.

for
20
IYleters

Foe Curt her information. check n u m ber 21. on paee 110
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Penta Beam
Pentodes for
Amateur Radio

I I \I

PL·175A PL-I77A PL·8295/172 PL·8432

RATINGS

Fltamenl Max . Pt. le Useful Output· Clu s AB1 l ,near Amplirler

VOllll1 Current DISSlp.l lon Plate volt' l l in volts

Type ( Volls) (Amps) (Walts) 1000 1500 2000 2500 3000

PL-175A 5.0 14.5 400 445W 570W 680W

PL-I77A 6.0 3.3 75 96W 140W 2 10W -
PL-8295/172 6.0 7.8 1000 1020W 1280W 1540W

PL·8432 6.0 7.8 1000 1020W 1280W 1540W

*Ac!ual pOwer output delivered to IOld ltom lypic.a l l mpliher.

These Penta beam pentodes are finding wide use
for linear ampl ifier service. Reason: You get higher
power output at lower plate voltages with minimum
distortion . For 50-watt to 200-watt peak output
service, choose the PL·177A. With the PL-175A, a
400-watt tube, you can replace the4-400A, directly,
provide substantial ly higher output without circuit
or voltage changes. Both of these plus the PL-8295/172
and PL·8432 feature Penta's exclusive vane-type
suppressor grid design for extra efficiency and
linearity. Ceramic construction of the PL-8432
means greater shock and vibration resistance, plus
high allowable operating temperature
capabi lity. For details, write The
Penta Laboratories, Inc. 312 North
Nopal St. , Santa Barbara,
Ca lifornia 93102. A Subsidiary
of Raytheon Company.

For ruetbee information. check number 0, on pal1'E' 110
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salutes W6DNG:
first across the
Atlantic on 144 Mcs!

On A pril 11 , 1964, W6DNG of Long Beach, Cal ifornia and OH1NL of Nakkila, Finland estab­

lished two-way 144 Mcs contact via moon-bounce! This record-breaking communication was

the resul t of years of patient effort and experiment. The difficult earth-moon-earth path was

successfully conquered by a combinat ion of rad io amateur "know-how," enthusiasm, and

state-of- the art equipment. High qaln antennas. low noise narrow-band receivers and a reliable

kilowatt transmitter using Eimac 4CX250B's joined with VHF experience to break the VHF

communication barrier between Europe and North A merica. Eimac joins the A. R. R. L. and

all radio amateurs in saluting W6DNG and OH I NL: two radio amateur

pioneers, blazing a trail of achievement in long distance VHF communi­

cation. EIMAC-a division of Varian Associates, San Carlos, Californ ia.

For f urther information, ch eck number 6. on pll lCe 110
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ZERO
BIAS

U
:"olDER new British reciprocal lice nsing pro­
cedures radio amateur reciprocal agree­
ments have been negotia ted by the British

Post O ffice with Austria. Luxembourg and the
Netherlands. These are the fi rst countries. out­
side of the British Commonwealth. with which
reci procal operating agreements have been
negotiated. Similar agreements between the
United Kingdo m and ot her count ries. including
the U.S.. are believed to be in the process of
negotiation.

Publicity
An opportunity is at ha nd to public ize ham

rad io as never before. Columbia Pictures Inc.
has offe red ha ms the chance to establ ish simple
sta tions in the Jobhies o f man y theaters for the
purpose o f handl ing message traffic to US serv­
icemen. in conjunct ion with the showing of a
new movie, "The Bedford Incident."

The mov ie hasn't got the slightest th ing to
do wit h amateur rad io, but is a drama se t aboard
a modern US Navy destroyer in the Greenland
St rait s. I t's a fa st moving, tense production
sta rri ng Richard Widmark, Sidney Poitier,
Wally Cox, Eric Po rtman and other equall y
prominent Hollywood personalities.

Co lumbia's re asoning is that a relativel y large
port ion of the million's of anticipated patrons,
will know of someone in the mil itary service,
so mewhere beyond the reach of normal com­
munica tions facilities. Amateur radio can supply
a lin k to many of these fellows through its
traffic nets and message handling: abilities, and
in doing so, add sta ture to the mov ie and our
hobby.

The proposed method of opera tion is quite
simple : local amateurs merely approach theater
managers in their a rea req uesting permission to
loca te a small, nea t station in the theater lobby
for the duration of "The Bedford Incident" run
a t that theater, The manager will have been
forewarned of your possible arrival by Colum ­
bia's Special P rojects Dept., so th ings shou ld
generally be pretty agreeable.

Posters will be supplied by Columbia to dress
up the station a bit and tell theater pat rons
just what all the noise is about. Of course, there
is no need to man the station continuously-a
few hours during the eve nings shou ld suffice. In
fact, if the loca l cl ub is prepared to pitch in,
the whole affair might take only 2-3 hours per
member. Naturally, you'll have to assure the
theate r manager that all 47 members of the
Podunk Hollow ARC won't be there a t once to
glo b-up his lobby, but this is obvious.

About the messages: Keep 'em short, post
the ARL standard messages (and use them)
a nd use good judgment in screening out the
" kooks." Remember, it's a lot easier to pass
along an "A RL 2~" than a hundred word 100:e
lette r. Don't make pro mises. but in reply to
queries, emphasize the volunteer na ture of all
amateur message handl ing, Above all, don't let
yourself get carried away and use your hard
earned license in a manner that would jeopardize
it. T hat is, don 't play publicity agent for "The
Bed ford Incident."

The opportunity also exists to give the local
group some good hometown newspaper and
radio coverage. If you intend to invol ve your­
sel f in the project. you migh t just as well blow
your own horn a bit. Call at the local newspaper
office once you 've got the ba ll rolling. You'll
probably fi nd them eager to lend a han d in the
fo rm of a small feature story, with ham radio
rig ht smack in the midd le.

By the t ime yo u read th is, sta tions will ha ve
bee n in opera tion in at least four thea ters in
four "Navy T owns," incl uding the world pre­
m ier a t New London, Co nn. If all has gone
well. we will Iry to bring you some picture
coverage of the opera tio n in next month 's CQ.
We welcome any news and photos relating to
"Operat ion Bedford" in your area.

The picture will be shown th roughout the
U.S. for a total o f about 120 days, beginning on
October II , and nearly 10,000 thea ters will be
involved, so the oppo rtunities for part icipation
are limited only by your will ingness to perform.
And by the way, you just might be able to
wangle a few free tickets for you r efforts!

73, Dick, K2~IGA

Eric Port man , Richard Widmark and Sid ney Po itier in
a scene from " The Bedford Incident,"

November, 1965 • CQ • 7
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NO-STRING DIAL
No slr ing s: no pulley., no b ock 10Jl, no m""y
clll....bly. The No. 100 37 is II showdy mechonicolly
. "'Ol in••••d "De,igned for Applica t ion" d ial 11'­
, • ..,blt ...hid! COf"pl"ely ,Ii",inole. ttl. 0"0101 _
0"'" o f " , ing _d, i " pointe••••limiloo I8' a ll
ind ica tor .tvll,. or obbl. Qnd provid e. positi ...
poin ter Iro...1 and re" ' a b ility. The pointer i.
d , ;vef! p~li y.ly by 0 fl. " ibl. b ut nOf'-e lolli(
",old.d gear d ' i" .... 'ock wh;ch co....ot " iP. b, ..ok
or f ilII IIff II p ull.. y. lite g ellred fle . ib le ' lick
, 'de , ,.. 0 mult i· tllll .. . truded a lumi.....m cho.......
l hi' g ird..r· lik.. e ." uded piec e p ' ll" id .., mechGl't­
ical rig id ity til the lIuembly. f umithed complete
w ith pa .... " ,m bu . 1 ll..d fl ••'bl. coup1in'il 1«
output .noh,

JAMES MI LLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACIWSETTS

LETTERS
TO THE
EDITOR

GUU X Beam
Edilor, CQ :

Enc losed is a picture of my recently completed
G4ZU X Hearn for 20. I wish to thank you people for
such a fi ne article in you r J une issue and would like 10
report it works very well for me. It is one of few home
brew projects that I have attempted and am very p leased
with the resu hs. I plan 10 ra tse it a nd pu t an antenna
rotor on it soon.

•

Again thank you for the fine article and ptease keep
up the good wo rk. I enjoy CQ very much and look
forward to its arrival each month.

Bill Steene, WB2SSK /WA4TJM
BOll 22
H am ilto n. S ew Yo rk

Seplember Zero Bias
I have never before been moved enough by editorials

to sit down "and take pen in hand:' etc.. etc. Ho .... ever,
you r zeeo B IAS of the Septe mber 1965 issue d id the
trfck , particularly the o ne o n Records. Your piece on
congressma n (rom Ohio. Frank T. Bo w, was a classic
and no doubt Bo w is searchi ng fo r a hole to crawl into­
but the delightfu l p iece was the following o ne coveri ng
a sma ll (?) matter of records! Very cleverly do ne a nd
in good taste with enough edge to make a strong point.

FUI" fUl" thel" in tormatlon . check number 8. o n paKe 110
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ROHN
sets the

I

standard

for
CRANK -UP
TOWERS

Why settle
for less
than the best?

As most ednors. I rea lize you hate to d ignify scu rrilous
sta teme nts o n the pages o f your own pe riodica l, bu t
when such a mmu nition is left ava ila ble one wo uld be
a fool not to utltize it and I have to admi re the cou rse
you took in this Instance.

Ma ny retal iatory comments have been published to
W . Green's inane outbu rsts but none that shou ld strike
home mort than that which we are discussing, But then
again , the fort ress of self-righteousness thai he has bui lt
around himself, perhaps even this will not bring him
to his senst' •

I suess what pleases me the most is the fac t that some­
one in his (Green's) own field took the time to air the
facts whereas in the past his potshots-s-tall where they
may, hurt whom they may-went uncha llenged . T he
regular Joe usually didn't han recourse to defend him­
self against the snide comments pebtisbed in 73 as was
the case of Art I' o lley. Here' s a case where a ham went
10 help a ham only to have his fam ily insulted in p rinted
form via the editorial page.

Anyway, Dick. your ZI:.o Hu.s made my day-Thanks.
Nick J . l au b , \ \ 'IHi C
M innea polis 22. vtmnesota

Editor, CQ :
Re : your Zno RIAS in Sept. 'M issue. H ow about

sendinp. a reDrint of that article to all the congressmen
askinp. them 10 vote against the HR·J 77 accou nt. It·s
illegal, offensive a nd maybe eve rt a bi t -stooptd. ' Ma ke
a monkey out of him, or maybe it's too late.

One gripe I have: n 's against all these small maga zines
and publications thai go for a wh ile then stop and let
the subsc ribers hold the ba g. A TV Experimen ter seems
to be the latest o ne. M aybe there should be a la w re­
quiring all these new ones starting to be bonded to
p rotect thei r subscribers. How about a comment o n th is?
That need le should make NSD jump. Ho pe you have a
fi ne vacation or perhaps you a lready had it.

"AI" J ohnson , K7VQ I
T ucson, Arizona

TWO CATEGORIES TO CHOOSE FROM

ROHN has these 6 IMPORTANT POINTS:

ROHN Manufacturing Co.

Editor. CQ :
In regard 10 silicon diode and transistor sources. you

might like to know one man's opinion of various sources.
I hue found the Ioljowing sources of them the most re­
liable and Inexpensive : E lect ro nic Components Co.•
W a rre n Electronic Components. \t e..tlna Co.• for some
things. Alco for some things (r.g., circuit boards). and
T AR. Hxcepuons to any given experience with mese
firms uists and there art other su pplie rs which a re sup­
posed to be useful a nd reliab le. Rut my principal ex­
perience has been with the above, and I otter it fo r what
it is worth. It can be a tedious and expensive thing to
find out.

The Mars QSO Trophy
Edi tor, C Q :

The Elser- Mathes Mars QSO T ro phy in the A RRl
museum WIiS not donat ed as a "tongue-In-cheek awa rd,"
nor as a "wry Iesr," nor a "decade ago. " [Z ERO RI "s.
AU IZ.J

The trophy was donated to A RR l in 1929 by myse lf
(then Philipp ine KJAA ) and hy the la te Lt . Comdr.
Stan Mat hes, U S N (then K ICY a nd SC M of t he
I' hilipp ines ) . u a n inspirationa l type awa rd , not to be
tasi ly won , a nd planned to stand un cta tmed fo r years
as a ma teur rad io slow ly reached its present heights o f
techn ical perfect ion.

Dur ing the decad e o f the twent ies. more a nd more OX
records were being broken every year as the then-new
short waves were exploited hy the a mateurs. C up after
cup, and award after award were quick ly won. a nd the
achievements qu ickly beca me passe as greate r a nd greater
perfection was attained . For this rea son, Stan Ma thes and
I wished to present an a wa rd that would stand as a goal
for many yean.

Although received with some scepticism in 1929 . I
think you will agree that it no w sta nds much closer to
bei ng won. and I hope you will correct the false im­
pression you have given your other readers of the true
motives wt had nearly four decades ago!

Col. Fred J . Elser. Wt;F B/W7QX
Pa lm Springs , California 92262

Diode Sources

R. l. Gunther. W6TH I
Los Angeles. Cali fornia

-
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Heovy Duty S.lf Supporting
Clnd Guy ed in Height. of
37 - S4 f••t (5S)
71 - 88 f••t (g uyed )

S'C1ndc:ud D",ty Gu yed In
Heighh of 37 ·54 ·88 · 10 S
Clnd 122 f••t

P. O. ... 2000

"World', L argn' EXCLUSIV E Man ufactu"r
of T ou,", ; J"';lln"rs, "nll;nN'r. , and install",

of complete comnumicotion 'ou>er .)·t>tems."

For further in formation, ch..ck number 10, on palre 110

SEND FOR ROHN TOWER HANDBOOK
-$1.25 Va lue
-ONLY 5100 J>08!1,..id (,pt'(';tJ/ to u,tJdi'T'

0{ thu mtJlltJzin"j. ~t" IUt"l'lt

8OUrN" o r .upply IWnt o n requeet. Rep""
....ntath·e. world-wide to serve you. \\ rite
today to:

Eo•• of Operation- roller guides between sec t ions assure
easy, safe, fri ction-free raising and lowerin g. Str env1h­
welded tubular s teel sections overla p 3 (pet at maxi­
mum height for extra s turdiness and st rengt h. Unique
HOnN ra is in g p rocedure ra i••• a ll leetionl together- u ni.
formly with an equal section o'verla p at 011 heights!
Venotility- desiKned to su pport t he largest ante nnae
wit h complete l18(ety and eeeurence at a ny height d. , iNdI
Simple Installation- insta ll it yourself-use either flat
base or special tilting ba!le (illustrated above) depend ­
ing on you r needs. Rat.d a nd r.,'.d- ent ire line engi­
neered 80 you ca n get exact 1)-' t he right size and properly
rated tower for your antenna . The HOH N line of tOWNS
is com~.'. , Zinc Galvanil ed - hot dipped galvanizing a
standard-not an extra-with all HOHN towers! Prices
atart at 1('88 than $100.
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~I I ATRI-BAND SSB TRANSCEIVER KIT FOR 178.85

NEW EICO 753 SSB/AM/CW TRI·BAND TRANSCEIVER

' ewer s . " "lies Tail.re ll for
Oplim.m Performaneo

.1 the 751.

•
IF

11I11I11I11I
.. GO

-
Model 751 Solid S tat e AC
Supply/Spe aker Consol• •
Matching table-top companion
unit . Bu ilt-in PM speaker.
Kit $79 .95 Wired $109.95

.-

-
Mode r 752 So lid Stat. Mob ile
Supp ly.
For use with 12 volt pos itive or
negative ground systems . Fully
protec ted against polarity reo
vers al o r oy.rload .
Kit $79.95 Wired $109.95

Build the finest of SSB/AM/CW ttl-band transceivers with 200 watts of
SSB p unch and every wanted ope rating facility, plus the extra reliability
and maintenance ease inherent in ki t de s ign. Assembly is made faster and
easier by VFO and IF circuit boards, plus preassembted crystal lattice
fil te r. Rigid construction , compact size, and s upe rb styl ing make this rig
equally s uited for mobile and fixed s ta tio n use. The new EICO 753 is at
your dealer now, in kit form and factory-wired. Compare, and you will find
that only the 753 has a ll th ese important fe ature s :

• Full band coverage on 80, 40 and 20 meters .- Receiver offse t tuning (up
to :::t.l 0kc) witho ut a lte ri ng tran smitter frequency. - Built -in VOX. - Pane l
selected VOX, PTT &. STANDBY. . High level dyn amic AlC to p revent
f1aHopping or splatter and permit the use of a linear amplifie r. . Auto ­
mat ic carri e r leve l adjustment o n CW and AM.- Dual ratio ball dr ive pe r­
mits single knob 6:1 rap id tuning and 30:1 vernier bandspread (ove r 10
degrees of scale) .- Pos ition of hairline adjustable on panel.- Illumi nated
S -meterlPA Cathode Current Meter and tuning dial, - Fa st attack, slow
decay AGC .- Grid -block break-in CW keying .- Product detector for SSB
and CW, tr iode detector fo r AM .- TR relay with auxiliary contacts for use
with high powe r linear amplif ier. - Incl ud e s mobile mounting bracket.

ADDITIONAL SPECIFICATIONS
FR EQU ENCY COVERAGE: 3490-4010kc, 6990-7310kc, 1389l)..14410kc. SSB EMIS­
SIONS: LSB 80 and 40 meters , USB 20 meters . RF POWER INPUT: 200 waUs SSB
PEP and CW, 100 watte AM . RF POWER OUTPUT: 120 watts SSB PEP and CW,
30 watts AM. OUTPUT PI NETWORK MATCHING RANGE: 41).80 ohms. S SB GEN­
ERATI ON : 5.2 Mc crystal lattice filter; bandwidth 2.7kc at 6db. STABILITY: 400 cps
after warm-up. SUPPRESSION : Carrier-5Odb; unwanted sideband-4Odb. RECEIVER:
Se~~i:jvity 1uv for lOdb SIN rat io: selectivity 2.7kc at 6dbj aud io output over 2
watts (3.2 ohms) . PANEL CONTROLS & CONNECTORS : Tun ing, Band Selector,
AF Ga in, RF Gain, MIC Ga in with calibrator switch at extreme CCW rotation, Hair­
line Set (capped), Mode (SSB, AM, CW, Tune) , Function (Off , Standby, PTT, VOX),
Carrier Balance, Exc tte r Tune, PA Tune, PA load, Receiver Offset Tune, MIC
input, phone jack. REAR CONTROLS & CONNECTORS: VOX Threshold , VOX
delay, VOX sens itivity, Ant i-VOX sensit ivity, PA Bias adjust, S·Meter zero adjust,
power socket, ex ternal re lay, antenna connector, key jack, accessory cal ibrato r
socket. METER ING: PA cathode on transm it. S-Meter on rece ive. SIZE (HWD):51"'''' x 14'1." x 11'10". POWER REQ UIREM ENTS : 750 VDC at 300 ma, 250 VDC at
170 ma, .100 VDC at 5 ma, 12.6 VAC at 3.6 amps .

The Model 753 is an outstanding value factory·wired at $299.95.

For further tnrormetton. check n umber 11. o n In, ¥,e n o
~ For FREE Catalog and 753 Spec . Sheet wr ita to EICO DepL co-n
~ 131 ·01 39th Ave ., Flu lh ing, N. Y. 11352



No la nd L l ewis. W BftCKT
4711 Bridle T ra il
Sa nt a Rosa . Ca lifornia

Ham In Space, Beware!

Edito r, CO :
I ha ve jU"1 su bscribed to yo u r fi ne maga zin e. I have

a n idea on a diffe rent type of incentive licensing-c- I am
a Tech nicia n-I o pe rate only 2 meters c.w.• s.s.b.• a.m.,
r.m.• m.c.w. I ca nno t o r rather d a re not o perate six (t ran­
sister TV booste rs). I ca n overload them with the output
of my signa l genera to r running throu gh a low pass filter.
I wa nt to set my general, bu t la ck the practice needed to
get proficient a t c.w . There Is litt le activity In th is direc­
tion u p here and to work into San Francisco o n a ny
p lace sou th (nobody to the West e xcept H awa ii ) is ex­
tremely d ifficu lt Here is my proposal :

Allow the Tech nicia n licensed amateu r the cha nce t o
obtain a Nov ice class lice nse.

T he p resent law allows an unlicensed perso n wh o ha s
never been p reviously licensed the chance to o btai n both
the technician a nd novice licenses, Yet the technician
may not. It is obvious that the holder or both licenses
can have his cake and ea t it too. He ma y Iun a kw on
t he Techn icia n bands a nd experimenti ng a ll he wants to
and then he can a lso get to the low bands a nd operate
e.w. a nd thus o btain the needed practice. My pro posa l
wou ld allow the Techn ician licensed amateur who has
never held either a h igher class license o r a No vice cla ss
license a chance to q ualiry (or the Novice license . In
doi ng so. he would sti ll retain h is present status as a
Tech nician a nd would a lso have the privileges or a
Nov ice . lI is call would be his p resent ca ll with the
proper Novice prefix. e.,., W H6-W S 6. W A6--W6. I am
sure many Techn icia ns wou ld try fo r the Novice license
and would eventually beco me G eneral class licensed
a mateu rs or hlaher.

Keep The Customer Happy
Ed ito r. CQ:

I have never had a letter p ublished in yo u r magazine,
Red Blanchard
B0411 Canta ra Street
No. H ollywood , Cali fo rnia

Edilor. CO:
Yo ur AUilU'.c editorial, though fe rmenti na whh na­

tionalist pride. contained the seeds o f a grotesque mis­
undersranding, First. be assured ....e wish your A stro­
persons the best or success. no less so for the ir being
amateurs or licensed status. It is imperative. however,
that both you and they be aware that a license has
sovereign origins and territorial limits. Persons will not
be heard operatina moon (or much the same rea sons a!o
prevent them from activatina an automobile o n t he
h igh ways of Georaia ustna an Abys.sin ian operator's
permit.

All electro-amateur activity on this body is authorized
and regulated b y this office. T ransients. persons may
appear here (o r license and exam ination at thei r conven­
ience any third T hu rsday from 14:00 to 14:17. W e will
be pleased to rece ive them. They will be requ ired to be
reason ably nuem in ou r basic language and any seve n
cr the subdialects in as much as all modulation mu st be
o f a n oral natu re. C.w. is tota lly p ro hibited unless used
as a distress stenal,

Vio la tion or our law could only lead to grave rela­
tionsh ips and some veT)', very h igh tides o n you r earth.

Most Cordia lly.
PO N EROS. M" ON

Thoughts From A Novice

Now you ha ve.-Ed.

II's That Time oj The Yea r Aq aln
Editor, CO:

As Secretary of the Eigh t Ba ll Net. I have received
word that Santa Clause. in his busy schedule. ha s o nce
again planned to appear on the a mateu r Rand Freq uency
of ~O.~O me a t approxi mately 0230 GM T o n the 25th o f
December du ring the evening session of the Eight Ba ll
Net. to talk with a mateurs a nd their child ren . . . •

Santa has asked me to accumulate the na mes o f a ll
the interested a mateu rs ajong with their call and location
and the names of their child ren. the ir ages and what
they want most (or Santa to b ring them .. . In o rder fo r me

I
1

How to Succeed
in Electronics

o Fint a.- rr-c u.-
o t:i«uo<lioc e-............t>aa.
o Advanced Enc;-u,..

-
"lJDiQ <~..o .I 1F1E~,lf OPrllAfoRIn '

j _ FIRsr CLtss N:f
" ~~~v.·? _
~ C~~ _~

, f ), .--

t p '"'-'" p ri ..tI

-

• "" Cot.o .. t,, _

Your p .-..I~.. p.t lo.. _

C le v e la n d Institute of El ectronics
1776 E . 17th St.• Uopt. CQ-26
arv.......t. Ohio H llf,

J"-- .-d n t F.F. c.r- I ..r__.._
t .... P"'t*....t 10 help me p I a~ in
Electouo......ilhou l r....u_ obli.atiDQ.

Mail Coupon TODAY For FREE Catalog

CHECK AREA O F MOST
1~'TEREST-

o El«t T .....no!on'
o I uyl ";'-'ron""
o I""- ·t ..;...;-.....

••• or Your Money Bac k !

Ci~ fltal~__ Zip _

A loead~r In ElKt l'O" ie. T ...lnln lf • • • ai.. ooe I t "L J

A First Class
FCC License

Communications, mobile rad io ...

Your key to Culure success in electronics is a First-Class
FCC Lice nse. It will permit you to operate and maintain
t ransmitting eq uipment used. in aviation, broadcasting.
marine, microwave, mobile communicat ions, or Citizens­
Band . Cleveland Instit ute home study is the ideal way
to get your FCC License. Here's why :

Our training programs will quickly prepare you for
a First-Class Commercial n adia Telephone License
with a Hadar Endorsement. Should you fail to pass
the FCC examinutlon after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License ... or your money back!

You owe it to yourself, your family, your futu re to get
the complete details on our "proven effective" Cleve-­
land Institute home study. J ust send the coupon below
TODAY. 'There's no obligation. Cleveland Institute of
E lectronics, 1776 E. 17th St.• Cleveland . Ohio 44114.

I' o r (u r t her Informa t ion. cheek n umber 12. on pftlCe 110
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only %
cents per watt

The brilliant new SB-34, SSB 4-band transceiver serves as your receiver and
exciter ... the new matching SB2-LA Linear furn ishes the big bang! This ad­
va nced design power combo costs you only 644.50, unquestionably the lowest
cost per watt obtainable! But this is only part of the value story. SB-34 has a
built-in power supply, 1I7V AC and 12V DC ... needs no separate inverter . . .
connects directly to the 12V car battery when you want the added pleasure
of 4-band mobile transceiver operation. There's just no comparable value!

SB2-LA LINEAR AMPLIFIER . .249.50 SB-34 TRANSCEIVER ... ... 395.00

Husky, heavy-duty, wi th IKW P.E.P. input capabili ty
on 8Q.4Q.20·meters, 7S0 watts on IS meters, this
exceptionally compact amplifier matches 58·34 in
general size and appearance. Operates perfectly
wi th 56·34 bu t can boost the output of any 556
exci ter to a full KW. AC power supply is built-in .

4·bo1nds , 80, 40, 20, 15 meters' Full band switchina:
• Pass ive gri d input for res istive load to exciter. Drive:
60W or more depending upon the linear ampl ifie r power
outpu t • Low plate voltagc (800 volts) and high plate
current · Easier on capacitors , rect if i ers, power trans­
to rmers > Safe r under envi ronmental ext remes • High
fitter capacity for dynamic regulation ' Built·in antenna
relays (2). internal blocking bias· HI/ l O power and
TUNE/OPERATE swit ches ' Panel meters for output and
plate current • Six para llel-connected 6JE6's are used
in amplif ier . l15V AC power supplr (built· in) i s au-sene­
sta le. Size: 5V4"H, IB4"W. ll~"D . Wgt, 351bs . (appfll) .

New . . . advanced . •. with important plus perform­
ance features! Transistors and diodes replace vac­
uum tubes (except for the 2-6G6S's in PA and 120a7
in RF driver) - equipment size is reduced greatly
- cur rent drain lowered substantiall y. Example:
58·34 draws only 500 rna on receive standby.

auut-tn supply for l2V DC and 117V AC • Power input :
135 watts P.E.P. (Sl ight ly lower on 15 meters) • Fre­
quency range : 3775-4025 kc, 7050·7300 kc, 14.1-14.35
me, 21.2-21.4S me · za-tren st stors. ta.ctoces. 1·rener,
i -va-ector. 2·6GBS 's PA, 1·120Q 7 drive r · No relays _
sol id state swi tching - breakthrough! USB or LSB se lec­
table by panel switch · Collins mechanica l f ilter - tran s­
mit/receive· Delta receiver t uning. seue-state dial
eerreeter > prewired for VOX/l00kc calibrator aeeesse­
rtes - both units are optionally available . Sin lle·knoll
dual·speed tun inl. Size: S"'H, ll If4" W, 10"D. Weight 20
Ibs. (Approll.).

~AlTH EO~

SIDEBAND I 513 E I ENGINEERS

317 ROEBLING ROAD , SOUTH SAN FRANCISCO. CALIF.

Export sales: Raytheon Company, International Sales & Services. Lelington 73, Mass, U.S.A.

Fer further information , check number 13. on pSlre 110
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: ORDER YOUR JOYSTICK NOW =
•

Full mo ney·b o ck GUARA N TE E if yo u' re •
not co mp le te ly so tis fied .

• SIiII no' co nvince d? Complete 'he co upo n •
• fo r a d .lo iled brocn /Jr. and testimonials. •

Please ship Joystick system chec ked below:
• 0 Complete Deluxe Joystick Transmitti ng System •
• (ShPI . to USA Incl.) $24,C)() •

o same as above, but Standard model $21.15
• 0 Complete Deluxe Joystick Receiving System •

•
(ShPI. to USA Incl.) . $20.85

o same as above, but Standard mOde l $18.00 •
• 0 Complete Joyst ick MobI le System •

(ShP8. to USA Incl .) $21.10
• 0 Please send brochures and tes t imonials. •

• •Name ........•............ ..................................Call .
• Addre ss .................. ............................ ..................................... •
• CltY State Zip..code ............. •

I Partridge El ectronics, Ltd. •
I PROSPECT RD. BROADSTAIRS, KENT, ENGLAND •

~••••••••••••••• u
Fo r furtht'r i n for m a t io n . check number 14, on page lIO

Editor. CQ :
1 agree, W 5RRR ( Pots 'n Pan s. hut not W 5HRR )

(Sept. CQ Letters to the Editor] sure does have a runnel
Robert , t. Kelley, W8QVZ
Post Office ROll K
Fort D odge. Io wa 50502

Names. Names

Dls c rlmlnaUon?

to answer his req uest , I a m ask ing for your help in mak­
in(/: this happy event know n to o u r fello w amateu rs .• •

I wi ll be p utt ing a bulletin on the E ight Rail Ncr a t
both the morning and evening sessions, once a .... eek
d uring October, tw ice a week a t each session in Nove rn­
bet and possibly daily thru th e 10th in December. I will
accept radiograms, phone calls, mai l o r in person any
names .... ho want to be included in the festivi ties from
October 1st thru December 10th . . .

A lice M acKe nzie . WH6GX I
Sec'v Eight Ball N et
2.\.\01 "C" A r lingto n A venue
T orrance, California 90501

Editor, CQ:
Gee D ick-Ju 'it want to let you know how surprlsed

I was to S('c the irralional ti rade the NOVICE Editor
( WRICV) went o n with in his J uly 'M column. Su re,
it's fine if he doesn't agree with some o f the proposed
chan,es. hU I It (Eets my goat when people start shouting
"di""rimi nalion" fo r something that show s a level o f
proflciency. w hen you slop and think fo r a moment , you
wi ll find this all around us. W hy does a bus d r ive r need
a special licence 10 dr ive a bus? W hy does a plfot need
10 pa'iS a fl ying le'it? And have a different ciil'i'i tlcen...e
fo r each type o f ai rcraft he flys? Why can' t the holder
o f a second cia.... 'pho ne ticket he in charlie o f a radio
sial ion? (Should .....e do a way wnh F irs t ' Ph one? ) Or
why is there a " di ..c rim lnat lo n between com me rcia l ra di o­
te legraph and radiotelephone licenses.

W e could (to o n a nd o n wnh exam ples like th i'l. hut
I 'm sure t hat if so me thought is gi ven to t he subject.
it ' s n hvlous th at th ere is a rea 'io n a nd a place fo r tach
level of profi ciency and as such deserves d tsttncuon. Slip.
pose a ll the h igh schoo l grad uates were allowed to ap­
p ly for a joh hy s tat ing th a t '" have a dip loma." and
college grad uates hy J'ila t inlj: " I h ave a diploma ." N o
d iscri min ati o n there , but no value either. D oes a Ph .D .
deserve 10 sign "Ph.D ." a fter his name? Do es he d eserve
certain p rtvileges beca use he has a docto rate desree ? C a n
anyone (tet a doctorat e d egree? D oes an a ma teu r ext ra
licen..ee deserve certain privileges because he h a'l an
Amateu r Ext ra class des ree? Ca n anyone get an Am a­
teur Ex tra degree?

N o w ho w ca n M r. Burdine com pare a specia l call sill"
showi ng a degree o f proficiency with a ..pedal call sill n
howi , . .. 0 • 0 •• "'i OW11lll re IlI lOn . r Sell . r race . etc . . . .

that is the leadership the NOVlrf" Edito r is goi ng to gfve
10 the bellin nen in our hobby . I would st rongly sussest
he does take up "iir l-watchinll" again.

J ames E. Cooper , W 2RV E
R~4 Pal m er A venue
M aywood, New J er..ey 07607

~ .
• •• •
: ~ If=©\r.?. lLi4.1r~ Mi4.0 lL :
• •
: Is your mail tired and lagging :
: beh ind? Add a little zip to your :
• •: mail by liberally a pplyi ng your :
: ZIP code number to a ll cor- :
: respondence. The results will :
• •: amaze you. :

• •A •••••••••••••••••••••••••••• •

THE UNIQUE
•

las ind icated) pius Joymatch Tuner·s
The complete systems listed below
comprise deluxe or standard Joystick
& everyth ing else requ ired apart
from. existing transmitter and/or
receiver.

Iro nsm itt er wos des i~ned 10 produce
-yes, e ven from inside o n opo rtmen t
or ha me l

A life time of experience ond ontenno
"knew-hew" ho s gone into the d evelep­
men t of thi s revolutiono ry " Vclri ob le Fre.
quency Antenn o" on w hich World Potents
ore pendi ng . Un iformly excellen t perform.
once on 011 bands fr om 160 thru 10 me te rs .
The J oystick's spee:cf mo tching ond feed ·
ing .ys te m insures to p effi ciency on any
freq ue ncy. Comple le syste ms o re ovoilobl.
fo r s.w .I:. o nd mob ile , too . Tho usonds of
Joys ticlu are in use oro und the w orld .
f loshl Ind oo r J oyst ick spa ns the eorth on
3 .5 mes.
Zl4GA repo rts : I contoc led G5W P o n 3504
Kcs w ilh IN DOOR JOYSTICK ond a m
REAll Y AMAZED" (569 BOTH WAY S).
W3 AZR ,,'paris: Q SO wi lh W2 EQS on 160.
W2EQS was 589 on his 160M DIPO LE (th.
w ell know n Al lontic Sponnerl ) a nd 56/79 on
a n INDOOR JO YSTIC K 5' UNDERGROUND
IN BASEM EN T II II I

VARIABLE
FREQUENCY ANTENNA

The OX Antenna for
a ny Q TH !

Hear and work that spicy OX with
the Joystick-End the frustratio n of
"hunk of wire" contacts- Now you
can pu t ou t the kind of signal you r

SIZE 7'b"
VERTICAL

2-3METRES
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Our Most Popular Handbook

The most popular handbook ever to be
presented in the CO Technical Series was
the venerable old "Command Sets." Count·
less signals on the air today are there he­
cause of the information contained in
"CommandSets," which went on to become
the standard reference guide and definitive
work on the topic. It went through 5sellout
printings, and when the last book of the
final printing was stripped from our stock

"Surplus Conversion Handbook," Edited
by Tom Kneitel, K3FLL/WB2AAI, is a book
which every ham will find to be a valuable
and interesting addition to the shack. It's
available for immediate delivery.

room we decided that the next printing
would be an even bigger, newer, expanded,
revitalized version of "Command Sets."

Our new book is called "Surplus Conver·
sion Handbook," it's 192 pages BIG (that's
58 pages more than its predecessor). We
kicked out all of the space-taking ads which
cluttered up the old book and replaced
them with more conversions-conversions
of surplus gear other than just "command
sets" alone. So the new book contains all
of the best command set conversions of
the original edition, plus complete cnnrer­
sion details on a who le slew of the most
popular military surplus gear available to-,
day, including such winners as: SCR·522,
ART·13, BC·603, BC·620, BC·624, BC-659,
BC779, ARC·l , ARC·3, ARC·4, and many
more. Actually, it covers just about every
piece of surplus gear which is worth the
time and effort to convert for ham use.

Cal No. 122

Tom Knelte/. K3FL... / WB2 A A I

0,

COWAN PUBLISHING CORP., BOOK DIVISION •• PRICE·. $3.00
14 Vanderventer Avenue
Port Wa shing to n, 1.I ., N.Y. 11050 SEND
Gentlemen : Enclosed is $ for copy(ie s} •
of the b'and new SURPLUS CONVERSION HANDBOOK. •
Please rush me one of the fi rst copies hot off the press! :YOUR ORDER
Name , Call •• NOW.'Add,e..' _

- ,"". v ..... e ll )' . II d Stat. retid. llb _uII
City State Zip. add .a ln I. l app licable t. ~ur .,....
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ANNOUNCING

Chlea qo. illinois
John J. Lehma n, W9NI X. of 5120 W. Eddy Street ,
Chicago, III. 60634, is compiling a list of hams who now
work. for, o r have worked fo r the Bell System ( A . T .
and T. ), W estern Electric , Bell Pioneers o r a ny affiliated
telephone companies. If this concerns you, contact John
and give him the information.

Onlario. Canada
Bob Wood, VE3GBW, announces the formation of the
Onta rio Teen age Net. All teen agers a rc inv ited to ca ll
in. The net will be he ld on 361'10 kc every Sa turday. be­
,i nnina Oct. 2nd. at 1600 EST.

New Rochelle. N.Y.
The Communications Club of New Rochelle, N. Y. will
hold its Annua l Holiday Beef Dinner on Saturda y. De­
cember 18, 196.5 at the Davenport Club. New Roche lle.
Reserva tions a t $6.00 per plate may be sent to Henry
W ymbs. WIJ2GM N , 100 Joyce Road, Hartsdale. N . Y.
an d should a rri ve before Dece mbe r 8th.

Anthony . Ka nsa s
The Stateline A mateu r Radio Club Picnic will be held
a t Municipal H all , Anthon y. Kansas, on Nov . 14. There
wi ll be a covered di sh d inne r at noon, ( bring you r own
table serv ice) a nd drinks will be furni shed. Swa p ta ble
and rag chew all day .

Stolen
The fo llo wing items were sto len from the home of w al­
lac e R. Cramond, K7A U I, 3919 Hynds Hlvd., Cheyenne,
Wyoming 82002: Northern Radio Co. Varia ble Master
Oscillator, type 11 .5 Mode l # 1 Ser. ~2430, Northern
Rad io Co. Dual Freq . Shirt Tone Keyer type 1.5 3 Model
2, lI amm arlund SP-foOO JXI 7 Ser. #1 8148, Berkely Fre­
qu e ncy meter type FR 671U Ser. #11 80, n C-22 I AJ
an d 1· 177A tube tester , Heath SB·IO. Anyone ha ving in.
formation on the equipmen t contac t K7A UI.

Springfield. Pa.
The Mo bile Stxers Radio Club will hold th eir seventh
annual Ha mrest Ha nquet on Satur day, Novembe r 13,
196.5 , a t t he Alpi ne Inn, 642 Ba ltimore Pike. Sprin~ fie ld ,

Pa. For fur ther details a nd reservaucns contact Mrs .
Ma rlla ret Ke nnedy, K3FXP, 212 fJl anchard Road, Drexe!
H ill, Pa . 19026.

Corrections
In the " Soupini Up The Twoer" a rtic je (e Q, Ma rch,
196.5, p . 3.5) Fig. I has pin 8 o f the first 6A B8 grounded
to Pin 6. The re should be no connection or ground at
this point. W ith reference to eM. the autho r used a sur.
plus capaci tor. The nrigtna l one ca n be used if the snac­
inl between plates is reduced to about JA of th e o riginal
spacing. Th is can be don e by unsolderin g the stater plate
(rom the support ban a nd sliding it over c lose r to the
rotor.
September LETTERS To THE EDnoR section included a
leuer from ~t r. C. S. Sheldon requesting that QSL cards
sent by his recently deceased son be returned to the
family. The son's, Charles F. She ldon. call was li§ted as
K.,n ZE. it should have been K0DZC.
"The Cortlandt Street Sto ry" fea tu red in the October
iccue shou ld hue included the fol lowi ng photo credih
fo r page 31. The recent photo was supplied by Ra y Her.
nandez of the N~ ...· York Daily Nr .....s, the o lder one is
through the courte..y or Mr. I. Sy Seid man, 112 West
44th Street, New York, N .Y.

St. Louis. Missou ri
The St . Louis Radio Club will hold Irs th ird a nnual Ham
G atherinll to present the A m ateur of the Year Award on
Nov. 19. The club Invites nom ination for the awa rd from
the St . Lo uis a rea . Nu merous talks and d isplays arc
planned by no table hams . Fo r com plete details contact
Ernest Roehm, 6 19 Co unty H ills D r., St. Louis, Mo.
63119.

TilE REJECTOR TUNABLE
,YOTCII Fl l.TER IT'lL!.
GREATIX 1.IIPROVE RE.
CEPTlO,\' 0"" ANY RE.

CEIVER OR TRA,YSCEIITR-IIA.II/ CB/ SW.

• No insertion Joss. • Audio filter with
tunable range 300 to 4000 cycles. _ Fully
t ransistor ized. _ Ideal for CW·RTIY·SSB.
AM·SWl. • Simply connects between reo
ceiver or transceiver audio output and P.M.
speaker, Apply 12V, ac/dc (Ih A) Size--7 'h "
x5 % "x 2 1h ", Opt' , AC Supply-$6.95,

------------------------,World R.dio ltbonllorin I
3415 Wul Broadw"
C«Iuncil Bluff. , low. 51504 :

I Plen e rush m l I
I §Re jector Notch f ilter-U4.95. I
I oprl A.C Power Supp1r-$6.95. I
I New WRl Call rol . I
I I
I Name C, Il '
I I
I Address ,
I I
I Cit, Sl. te Zip IL ~

F or !urt ht'f illform~ tion . check n umber 16, on pa g e 11 0
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W
E might title this month s column ··Let
them off the hook" and /or " Move over
and make room for someone else:' As

you read further you'll possibly find the rema rks
have enough merit to warra nt you r clubs co n­
sideration,

To consider the first title; man y of our clu b
officers have stayed on in lead positions for man y
years. This has come to pass in some cases be­
cause of an apparent lack of ava ilable officer
ma teria l. For the most part these leaders hold
on to thei r titles doing the same good job yea r
after year just to keep the orga niza tion from
falli ng on its face. It's indeed unfortunate that
the same people must be continua lly saddled
with this work primarily because other club
members are hesitant to take on the responsibilit y
of leadership.

E\·ery lwdy '.'i too busy! No one has the time or
perhaps they haven't the guts to take on a job
that requires leadership. o r could be that some
are afraid their XYL's wou ldn't like it ( again no
guts) .

/1m! the same bunch can find the time to
at ten d meetings (pa rticularly if there is a guest
speaker to entertain them .. . or coffee and cake
on tap following the meeting) . . . And they
abo seem to have endless hours to spend rag
chewing. \Vhile the rest of the membership
spends their leisure doing things that enterta in
themselves. the club leader must devote man y
hours to club activities and to do so must sacrifice
his own pleasure.

Just fo r the heck of it. conside r those you know
in leadership positions in amateur rad io. Just
how many do you know that hold down more
than one high position, doing the work that
would normally requi re several people. Do any
of your club officers also hold down posit ions in
A REC. RACF~c;. M A RS. maybe a council office
as well. or perhaps edit an amateur club publica­
tion. Who know s maybe he does all o f those
listed above.

'I here are many very capable people doing
absolutely nothing in amateur radio ot her than
the things that give them enjoyment Is it fair
to keep the same ones tied down year after year?

Is this situation prevalent in your club: does
your club Presiden t also have to do the secre­
ta ry's job, edit your publicat ion. ru n the club
net, secure the guest speakers, send out the
meeting not ices. mai nta in the club station. take

•'- . - - f
••
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dry transfer

MARKIND KITS lor
ELECTRONIC EQUIPMENT

"Insta nt t ettennr ': mark ing kits bring you all the necessary
elements for complete ly marking electron ic equipment,
drawings, prototyp es, schemat ics, etc. in a fa st new easy·
to-use form .
Words, letters, nu merals, swi tc h patterns, arcs, etc . are
pri nted on a special transparent carr ier film . Rubbing over
one of these elements with a ballpoint pen re leases it from
the carrier fi lm and adheres it to your working surface.

" Instant l ettering" words and pa tterns transfer to almos t
any surface including glass. plast ic, metal .. . even crac kled
fi nished metal. Now you can quic kly mark all panels, even
especially calibrated two-color meter dials, tap swi tches,
panel nomenclatures, pilot ligh t jewels, sub-assemblies, ci t­
cuit boards, etc. Repr oduction quali ty " Instant l ettering"
transfers are clean and sharp, leave no background haze or
film, make prototypes look like finished prod uction equipment
and gi ve all equi pment and drawmgs a profess ional look.
TITlES fOR ELECTRONIC EQUIPMENT
1ms set contains hundreds of preprinted t itles researched to
gIve you up to 95% of all electron ic mark ing. For labelin g,
marking, titling all electron ic control panels. draw ings, pro.
totypes. etc.
No. 958 - BLACK , $4.95 No . 959 - WH ITL $4 .95

TERMINAL & CHASSIS MARKING KIT
Contains all t he necessary letters, letter combinations and
numerals for mark ing chassis. pr inted circu it and termina l
boards , rotating components , etc .
No. 966 - Bl ACK $4.95 No. 967 - WHITL $4.95

METER & DIAL MARKING KIT
Arcs, dial patterns, unes. wedges, graduat ion lines, swi tch
sym bols. alphabets and numera ls in black. white and red f or
marking standard and specia l rotary tap SW itches, potent i­
ometers and prototype and especia lly calibrated meter dia ls.
Colors provide contrast on scales and switches simpl ify ing
usage of comple. instrument s.
No. 968 - METER a. Dial MAR KING KIT $4.95

WRITE FOR FREE SAMPLE AND COMPLETE DETAILS

THE DATAK CORPORATION
63 . 71st St. 0 Dept .612 0 Gultenbe rg, N. J .

t 'u r furt her information, check number 18. on pllge 110 .~ ()4 Heach 4)rd St .• Fa r Rockaway, N .Y. 11 691.
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Be "winter ready" to work 10, 15 and 20 M
ith " L\ 1'.WI a new II flLJ-qaln

\j

----

NEW 3-ELEMENT
THUNDERBIRD

MODEL TH3Mk2

Takes Maximum Legal Power
The Model TH3Mk2 is an outstand ing performer on
10, 15 and 20 meters . Individually tuned, large di­
ameter Hy-Q traps provide peaked full -s ize per­
formance on each band . Feed s with 52 ohm coax.
Is beta matched for opt imum gain, maximum FIB
ratio without compromise. SWR less t han 2: 1 at
resonance on all bands. 14' boom . Longest element,
28' . 36 Ibs. net. Heavy gauge seamless const ruc­
tion - survive s wind s u p t o 10 0 M PH .
MODEL TH3Mk2 $99.75 Net

4 MODELS TO CHOOSE FROM -ALL FEATURING .. .

• Individually Tuned HY-Q Traps for each band
• Exclusive Hy-Gain Beta Match

• Rugged All-Weather Construction

NEW /
6 -ELEMENT DX THUNDERBIRD

M O D EL T H6DX
Takes Maximum legal Power

The Model TH6DX offers the ult imate in tribander
performance and mechan ical re liabi l ity for 10. 15
and 20 meter s ... is su perb on OX and ot her long
haul contacts. Individually tu ned Hy-Q traps for
each band insure peaked performance work ing
phone or CWo Feeds with 52 ohm coax. Be ta
matched for opt imum gain and maximum FIB
rat io wi thout compromise. SWR less than 1.5: 1 on
all bands. 24' boom; longest element, 32' ; 47 Ibs.
net . Survives winds up to 100 MPH.
MODEL TH6DX $139. SO Net.

Takes Maximum legal Power
A rugged ly const ruc ted compact t ribander for 10,
15 and 20 meters that install s most anywhere .. .de­
livers excellent performance . Ind ividually tuned
Hy·Q traps for eac h band . Beta matched for maxi­
mum gain and FIB rat io wit hout compromise. Ro­
ates with standa rd TV rotator . SWR less than 2: I
at resonance on all bands. Heavy gauge seamless
aluminum construct ion ...withstands winds up to
100 MPH. 6 ft . boom . l ongest eleme nt, 28 ft . 23
Ibs. net. MODEL TH2Mk2 $69,95 Net

NEW 3-E:~~E~M~E~N~T:'-__~===THUNDERBIRD
JUNIOR

M O DEL TH3Jr

Takes 300 Watts AM ; 600 Watts P.E.P.
A compact. 3-element triba nder designed to del iver
ou t st and ing performance where hampered by
severe space limitations. Ideal for root -top or light ­
weight tower installations. lndividualty tuned Hy-Q
t raps for each band . Beta matched for maximum
gain and FIB rat io. Rota tes with heavy duty TV
rotator . SWR less than 2: I at resonance, all bands.
Rugged construc tion ... withstands 80 MPH winds.
12' boom . Longest elem ent, 26' . 2 11bs net.
MODEL TH3Jr $69.95 Net

NEW 2-ELEMENT
THUNDERBIRD

.i->:

MOD EL T H2Mk2

Available now from your Hy-Gain Distributor
Install yours now before t h e snow flies !

HY-GAIN ELECTRONICS CORPORATION
84 26 N.E. Highway 6 - Lincoln. Nebraska

For further inrormation. check n umber

FREE t s -page
CATALOG No. 200
48 different models of
highest performance
antennas for HF bands.
Write for your copy today.

19. on pag(' 1J 0
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RADIO AMATEURS REFERENCE LIBRARY
OF MAPS _ ORDER YOUR SET TODAY !

care of TV I problems? If this is the case, then
it's time to sta rt an aide program right now.
Give the old boy a hand. Better yet, give him a
cha nce to get off the hook.

N ow ,hell .' We go to the extreme opposi te of
our fi rst topic. That is. perha ps yo ur club leaders
should move ove r and make room for new blood.
Yes. we do find some leaders that will not re­
linq uish their jobs. xtany of these so-called C lub
Bosses get a strangle hold on club positions and
members. and won't let go fo r Jove nor money.

All too often th ese clubs are too one-sided
and decisions made almost never go against the
wishes of the ru ling part}'. Like it or not. a lmost
any club will have a clique of sorts and as is
usua lly the case. they are the workers. However,
this situation should never get out of hand .
Man y organizations with club bosses will find
that some potentia l members will shun th is type
of group because they believe that new faces
and fresh ideas may not be offe red the deserved
consideration.

Of course, we have many dedicated people
that are doing yeoman work and are a definite
asse t to the amateur rad io comm unity. If you
have one of these rare cases in your club. then
the foregoi ng may not apply. If he or she wants
to continue in office and has an open mind. dis­
playing fairness to all. then co ngratulations you
and your fellow club members have a winner.
But remember that this ha m may also be too
good natured to say that he wants ou t.

There is an answer to both the problem of
the club boss and the fe llow who wants out. T hat
is. to effect a by-law change that pro hibits a
Presiden t or other office involved fro m stay ing
on the job too long. Some clubs pu t a o ne year
lim it on certa in positions--others make it two.
Som e leave th e door open for an officer to come
back to office at a futu re date hy sta t ing th at
no officer (i n the position designated) may suc­
ceed himself. This mean s that they cannot he
re-elected immediately following the ir term.
but could again be nominated and elected to the
position anytime afte r o ne yea r.

It may make good sense to list only those in
an executive position in the limitat ion category.
If a club can get a Secretary or T reasurer t hat
is doing a fi rst rate job and is willing to stay o n.
it may be prudent to shun limitations for those
offices . when it comes right down to it these
positions are the backbone of any organiza tion.
The keeper of the clubs funds must be a person
who is not only adept at fi gures but must also
have the well being of the club at heart. \Vhen
your treasurer pops up at meetings to question
disbursements of funds to be certain its neces­
sary. then he's your boy. hang on to him.

The keeper of the clubs books also ra tes high .
Experience has shown that a good record o f
club minutes are indispensible and go a long way
to helping a club grow. Minutes can quickly
settle any disc ussion concern ing action pre­
viously taken . A good secre tary mean s good
minutes and if he can type. well. then brothe r.
hang on to th is one too. 73 AI, \VA2TAQ.

••

RA OID AMATEUR 116 k
~

c:a 00 INC
Dept. C, 4844 W. Fullerton Ave.

• Chicago, II I. 60639

WORLD PREFI X MAP-Full color. 42" X
29" showS prefixes on each country . . •
DX ~one s time zones. cit ies. c ro~s refe r-
enced tables ·postpald $1.00

RADI O AMATEURS GREAT CIRCLE CHART
OF THE WORLD - trcm the cent,~r of th"e
U it d States! Full color. 29 x 25 ,
Ii~~i~a Cre!lt Circle ~ear~nls ~~nde~~~~
tor six major MU:S, ~Itseesattl~s San t ren-
inaton. D.C .. rarm, •
cisco & los Angeles. postpa id $1.00

UNITED STATES MAP- All 50 States with
call areas prefixes . DX and t ime zon~s ,
FCC freq~ency allocation chart . PUS

Inte resting info rmation on all 50 ~tat~s .
t ull color. 29" x 17·' • . • •• · postpald ~ ~

WO RLD ATlAs-{)nly Atlas com.piled lo.r
amateurs. polar projectIOn. SiX co~t :~
nents prelill.eS on each country: . , u,o

• postpaid $1 .color. 16 pal es -······ ~

complete reference library of m~ps-s~~
of 4 as listed above postpald $2.
See your 1a'lol ite dealer or order direct.

•
>,,

WRirEFOR
FREE

BROCHURE!

• Grut Circle Burines • "Q" and "T' Sienals
• Grut Circle Charts • World Time Chart
• Prefins bJ Countries • Inn Postal Rates

United States Listings $5.00
DX Listings 3.25

See your tavcnte dealer or orde r direct (add 2S¢ for mailina)
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CAN BEAT OUR
ANNIVERSARY
SPECTACULAR TRANSCEIVER SPECIAL

DC SUPPLY
REGULAR $119.95

NOW $89. 95
SAVE $30.00

LEO I. MEYERSON
Wll"GFQ
PRESIDENT

For f u rt her Information , check n u mber 4-& , on paa-e 110

REGULARLY PRICED AT $469.95

$3 9 9.95
NOW JUST SAVE $70.00

USE WRL'S CHARG·A·PLAN - JUST $20 MONTHLY
SAVE $70.00 ..• If you buy now . . • A NEW
GALAXY V TRANS CEIVER . . • featuring 300
WAITS PEP SSB/CW; FULL BAND COVERAGE
on 80·40·20·15·10 meters .•• and it boasts the
BEST - SELECTIVE RECEIVER (because of its
G Xtal filter) ; and UPPER and LOWER selectable
SIDEBAND!
Don 't Forget ..• We' re still offering you a 2
WEEK FREE TRIAL· plus you can use our NO
DOWN PAYMENT CHARG-A-PLAN.
We'll also all ow you WRL'S T OP TRADE-INS
on your pres ent gear.
YOU JUST CAN'T GO WRONG! TAKE ADVAN·

;... """"":I TAGE OF THIS SPECIAL OFFER TODAY!
"'Write fo r free trial terms.

~~;/~~ ;T;T~~:· S. $489.90
SAVE $100.00

HURRY! OFFER LIMITED TO SUPPLY ON HAND
---:;;~:---r'WO~DRAmD-u;oRMOR~S-----------------'

3415 West Broadway Council Bluffs, Iowa 51504
o Send details on 0 Send quote on gear

Free Trial Offer. on attached sheet.
o Ship Galaxy V - $399.95 0 Send catalog and

Reconditioned listing.
o Ship " Mobile Pkg. YO' - $489.90,
Name' Call'-_ _
Address _
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THINK SMALL•••

•
2

•

@@ @@NS ET S'
SP ECI FICATIONS *

NEW * - from GONSET
• Two new powe r ampli fiers- mod el 90 3A for 2·

mete r. model 9 13A for 6-mete r

• Th e GSB·201 Lin ear Ampli fier-provid es 2000
w att s PEP{SSB) f or 10 to 80 meter operat ion

• Gonset Sidewi nder e.meter SS B·AM -CW Trans­
ceiver With a ll th e features o f the z-meter,

Here's coverage of t he entire 2 meter band in
fo ur, one megacycle _segments. operation on
SSB, AM, or CWoand all packa ged in a sharp l ittle
chassis only 9 " wide. 5 '" high and 7)(. " deep.

The Gonset Sidewinder 2 meter transceiver is so
compact t hat it 's ideal for mobile as well as fixed
sta tion application. Separa te 117 VAC and 12 V
DC solid sta te power suppl ies snap on to the rear
of chassis, or may be remotely positioned to sim­
plify ins ta lla tion.

And look at some o f the features Gonset bui ld s
in to p rovide top performance: com plete push­
to -talk opera tion, full 20 watts P.E.P. input, crys ­
tal latt ic fi lteri ng , vern ie r tuning, transistors at
primary stages, stabilized VFO and high -sensitivi ty
reception.

Frequency Range
Mod es o f Opera tion
Ca rrier Suppress ion

Sens itiv ity

Selectivity
Output im pedance
Audio Ou t put
Antenn a Input

Im ped ance

14 3.975 t o 148.0 25 Me
AM , SSB, CW
50 db
O.Spv fo r 10 db S + N

N
3 .1 KC c rysta l ba nd pass f ilter
50 o hms
2.5 w att s into 3.2 ohm s
50 o hms unbalanced

~GON"SET,~NC.
A S ",b,idi.'Y of tJ.VW Ling ANtIC. InC.

1515 South Manchester Avenue, Anaheim, California

c:hl'(:k number 22. on paite 110

Complete descriptions and specifications on
all Gonset eq u i pm en t Is yours for the asking.

Write to Dep t. 73-7. © 19 6 5 GO NSET. INC.

For f u r ther information.

' "•'.'
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• /) 4610 NORTH LIND BERGH BL VD.
ma».d:7nc. BRIDGETON. MISSOURI. 63044

EW MOSLEY DIPLOMlTS
Two New Antennas

Customized For 6 & 10
Meter Opera tion

D1PLo\IAT -10 (01 - \0) .• . •
• • • • Increasing numbers of hams are en joying 10 meters, the up .. and ..
coming OX bond • •• the bond for round table s • • • local eme rgency nets •• •
Mo s/ey' s NEW Diplomat . 10 for thi s progre s s ive bond is a rugged
5/8 wave ami-directional verti cal antenna rated for 1000 wotts;
feature s a gain o f 3.4 db. ove r one quarter wave ground plane and 5. 9 db.
compared to isotropic source. The eas y-fa-mount, compact features of
thi s antenna make it ideol for both temporary and p ermanen t bos e
installations.

D1PLo\IAT· 6 (D1- 6)•• . .••
Available to VHF·DX·RAG CHEWING enthus ias ts is another New
5/8 wave vertical bas e s ta t ion antenna the Dipp~/o~m:a:t.~6 -
rated for a maximum inpu t of 1000 watts . - .

For complete details on thi s Ne w Line o f Antennas Write.

THE

Fee (u r tht·f in formatio n . cheek n u mber 4, o n p a jCe 11 0

BRAND NEW... from Petersen Radio!
•

2 Fine Transistor Oscillators
Perfect for Calibration, Marker and Alignment

PR 4SS-TRANSISTOR OSCll·
LATOR-Frequency range 455
Kc. to 1 Me. ± 1 part 10 ­
per day at 25° C. Temperature
range - 0"/ + 35° C. Power
requirements 9V DC ± 10%
@ 4 Ma. Minimum R. F. volt­
age, no load, 2V. 1· 1.5 V with
maximum load of 1.5 K ohms.
Unit size: width 2" , depth 2" ,
height 1·15/16 ". Matching
crystal req uired for frequency
desired. Specify t olera nce.
Completely wired.

less Cll.lal $4.95 Net •

PR I ·S-TRANSISTOR OSCll·
LATOR-Frequency range 1
Mc. to 5 Mc., ± 1 part 10'
per day at 25· C. Temperature
range - O· C./+ 35° C. Power
requirements 9V DC ± 10%
@ 4 Ma. Minimum R. F. volt­
age. no load. 2V. 1/1.5 V with
maximum load of 1.5 K ohms.
Unit size: width 2", depth 2",
height 1·15/16". Matching
crystal requ ired for frequency
desired . Specify tolerance.
Units avai lab le to 17 Mc.
Completely wired.

less ClJStal $4.95 Net

ORDER FROM YOUR JOBBER

PETERSEN RADIO CO., INC. ~~~ON~I~S~l~~~:~~~A
EVERY PR CRYSTAL IS UNCONDITIONAllY GUARANTEED

"'o r fu rth~r in furma t iun, check n u m ber 23, u n paKt' 110
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COMCO

FOR

2·WAY RADIO SALES AND SERVICE
NOW AVAILABLE IN MANY AREAS

PRODUCTS

COMCO offers dea lers re liable,
high performance two·way rad io
equipment, backed by 25 years
of engineer ing and product ion

•expenence.

A complete line of two·way equip­
ment is sold -
Oirectly to U. S. Military Agencies,
to other two-way radio manutactur­
ers, and by dealers throughout the
world.
You can qualify for a dealership if
you have-
", An FCC second-class radiotele­
phone license.

", A shop with necessary test
equipment for installation and main­
tenance of VHF-FM equipment.
", An established business with
good credit rating.
", Enthusiasm to promote sales of
COMCO radios.

For complete information on avail·
able dealerships in your area, write
or telephone today to Frederick R.
Macklin, Sa les Manager.

COMMUNICATIONS COMPANY
POst Off ice 80a 520

Corol Gobles . f lorida 3313"
Telephone (Area 305 ) .... 5 ·2671

•

,

• MII,ta, .,.
• PO lnt· lo- pOlnl
· Vo,ce
• RTf';'
· oa'a

• Mobile
• Base
• Repe aler

· Ma'l"e
o Portable

UHf·"" (400-...0, 410-"". Mel• .)
• Mobile • POint· Ie-pOint
· ease . VOice
• Re put. r • Rl TY
• Po rtable • Oal a
• M lltt.."

UHf-AM (110-400 Mcl.-)

• Grc u"d-IO·A .,
• Airport ... . h ,C I.'
• M II ,tar y

• Anle nn. ,
• TUllhmlUlon Iln.
• Ra mOle co ntrol,
· l in. tarmlnal lon pane ls
• To ne control and signaling

VHF-AM (t0l-' .. Mc/a.)
• A eronautica l ground siahons
• Airport ve hic le ,
• POlnt·l o -po ,nt
• M,lita ry

"If-ssa (t .• •,. Mel• .)
• POlnt·lo ·po ml
• Ma n ne. ship lind shore slal ,ons
• Mliltary

F or further informallon, check number 24. on paKe 11 J
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CRYSTALS are not all the same I

Send l or Fr« Cataloli ... lth Circuit.

CRYSTALS
4117 W. Jefferson 8lvd .
los Angeles, California 90016
Phone 213 - 731-2258

If you r dealer is tem pora ril v
out of ~tock o r does n ot ca erv
Tt."xll.~ Crvstal:t. send us his
name . Ion,( with your o rder.
Mi n i m u m o rde r, check or
C.O.D . i!t M .DO. Add 5f per
('cvst.1 (o r posta.e, lOt (o r
a ir mail.

TEXAS CR YSTALS quality is
outstanding as evidenced by use
in numerous government space
projects where there's no compro­
mise with quality, reliability or
accuracy . For commercial two­
way. ham operat ion or special fre­
quency control crystals, T exas
Crystals a re your best buy.

TEXAS
1000 Crystal Drive

Fori Myers, Florida 33901
Pho ne 8 13 - WE 6-2109

A Di... i. io n of Whit.ha ll Electroniu Corp.
For f urther in for mati on , cheek n u m be r 2S. o n Pllltt" 11 0

AOOR ESS' _

HOW TO
IMPROVE YOUR
TWO-WAY RADIO!

ELECTRO-VOICE. INC., OeDt. 11.52G
Bucl\an. n, Michiga n ..lIt07

Pl. .....nd the Ir, . E·V bookl.t on chOOllng co mmun lcatlonl
mlcfODhon " . I . m Int,rast'd in the fo llowing . .... 01 two-w't
rad io: _ Amata ur _ Avl. tlon _ _ CB _ BUl lne" .

COMPA NY' _

NAM<. _

The rig ht communications microphone may

double the talk power of even the fin est t rans­

mitters ! l ea rn how unwanted noise can
be elimi nated-reliability improved­

intelligibility increased by proper

microphone select ion.

Write for ou r helpful

free booklet today l

.......-.-.. .
••••••••••••••• CITY STAT E •

• ..!..••••••• • • • ••••• • • • • ••••••••• •••

D

F or fu r ther informat ion . che-ck n umber 28 . on palle 110
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FRO M
INTE R N A T IO N A L

VHF/UHF
UNITIZED TRANSMITTERS

50 me-420 me

Internat ional 's new uni ti zed VHF/UHF transmitters make
it ext reme ly easy to get on the air in th e 50-420 me ran ge
wi th a solid signal. Start with the basic 50 or 70 me
driver. For higher frequencies add a mu lt ipl ier-amplif ier.
All units are completely wired. Plug-in cables are used to
interconnect the driver and ampl if ier.

COMPLETE TRANSMITTER

• •
•

50 or 70 me
ORIVER/TRANSMITIER
The ACD·57 completely wired
with one 6360 tube, two
12BY7 tu bes and crysta l
(spec ify frequency). Heater
power: 6.3 volts @ 1.2 amps.
Plate power: 250 vdc @ 50 rna.
AOD-57 complete ~6 9.50

•

420 me
MULTIPLIER/ AMPLIFIER
Th e AOA·420 uses two 6939
tubes provid ing 4 to 8 watts
output on 420 me. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
rna.
AOA-420 c om plele ~69.50

I

144 me
MULTIPLIER / AMPLIFIER
The AOA·144 uses two 6360
t ubes providing 6 to 10 watts
outpu t. Requ ires ADD-57 for
driver. Heater power: 6.3
volts @ 1.64 amps. Plate
power: 250 'Ide @ 180 rna.
AOA-144 complete $39.50

RELAY BOX
Four ci rcui t double throw.
Includes coi l rectif ier for 6.3
vac ope ration.
ARY-4 Relay Box
comple te $1 2.50

"
220 me
MULTIPLI ER/ AM PLI FIER
The AOA-220 uses two 6360
tubes provid ing 6 to 8 watts
output on 220 me. Requires
ADD-57 for dri ver. Heater
power: 6.3 vol ts @ 1.64 amps.
Plate : 250 'Ide @ 150 rna.
AOA·220 complete $39.S0

FILAMENT
SUPPLY
The APD-610 provides 6.3 vac
@ 10 amperes.
APD·610 complete $9.50

, METERS sa mt Aoo·n

2 METERS 144 me AOO·$1 PLUS AOI ·144

220 me ADD·51 PLUS &01·220

420 me AOO·51 PLUS AOA-l.u PLUS AOA-420

18 NORTH LEE - OKLA. CITY. OKLA.

-.: ,-Y -
...-i .-J --r . ,~- ..

INTERNATIONAL
CRYSTAL MiG;' CO: ',INC.-.... ,

MODULATOR
The AMD·I0 is designed as a com­
panion unit to the AOA series of tra ns­
mitters. Uses 6AN8 speech amplifier
and driver, 1635 modulator. Output: 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 rna, no signal , 70
ma peak: 6.3 vac @ 1.05 amps.
AMU· l0 complete _ _ $24.50

For t urther in formation. check number 26. on paa-e 111)
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Another
Heathkit'

First ...

Fully Automatic Electronic Keyer
... all solid -state switching . . . built-in sidetone . . . integral paddle

NO RELAYS TO CHATTER & PUNCH HOLES IN CHARACTERS .. • the solid­
state switching circuitry of the Heathkit HD-IO E lectronic Keyer
art iculates crisp, clean CW cha racters. Speed, dot space ratio. and
sidetone volume are adjustable. E ach dash is three dot spaces in
dura tion. each character of a series is separated by equal dot spaces.
The built-in sidetone lets you pract ice off the air, lets you hear your
keying as you transmit on the air . The HD· lQ helps you develop
a near-perfect fist.
COMBINATION CIRCUIT BOARD AND POINT-IO-POINT WIRING MAKE S
THE HO-I0 A REAL PLEASURE TO BUILD • . . its sturdy. heft y con struc­
tion keeps it well planted on your opera t ing ta ble, even during the
hottest contest hours. Plus. engineering with a pract ical goa l in mind
provided the H D · )0 with full operating versatility : Use it with an
external bug or st raight key, with headphones for mat rixed receiver
audio plus sideto ne, as a semi-automatic keyer, or "as is" for full
automatic Electronic Keyer operat ion. Based on a "QST" circui t
by W30PO. the Heathkit HD- IO Electronic Keyer is "Ham Radio"
through and through .
Kit HD-l0, 7 Ibs .... ... . • . .. . . . • . . • . . • . . . . . . . .. . ... .. $39.95
Provision for 230 v. 50/60 cps operation.

HD.l 0 SPECIF ICATIONS - Keying : Key ing
Output: Ke yed line to cha ssi s g ro und . Volt­
a ge polari ly : Negat ive 10 ground o nly. Mall..
imum ope n circuit or sp ike voltage : 105 volts.
Key-close d vo lla ge: 0 .2 vo lts. mc x. Ke y·
cloud curre nt: 35 mi ll iampe res, mo x. GEN.
ERA l : Aud io: Interna l specker or h igh rrn­
pedonce hea d pho ne jock . TronsiSlor comple ·
me l'll: 17I 2N 407 PNP; (31 2N27 12 NPN; II I
2N39BA PNP. Contro ls: Off -Operate -Hold
swilch: Speed cont ro l; Det-Ie -Spc ce rou e
control. Rear pane l co nnec lions: Keyed line;
rece ive r audio; bo tterv + 45 volts; battery
+ 22 % volts . Exte rna l key opf ions, ha nd key,
dash a rm, da sh , dot. Power requirements:
AC operation, 105-125 V. AC, 50-60 cps.
Batte ry ope ra tion, 45 volt s w ith 22 1/ 1 V. to p;
14 mil liamperes. Dimensions: 3 '/4" W x 4'14 "
H x 10 111 " D.

,- - - ------ - - --- - - - - - - - - - - - - ------ - -.I FREE 1966 HEATHKIT CATALOG I HEATH COMPANY , Dept. 12-11 , Benton Ha rbor, Michiga n 49023 I
I See the wide a rra y of I 0 Enclosed is $ , p lus sh ipping . I
I

He a t hk it Amateu r Ra d io I Plea se send model [sl I
Eq u ip me nt availab le a t I
tremend ous do -tt -roursett 0 Plea se send free Hea thkit Ca talog. I

I ~~y~~ g ~~ E,~~r~~~ \~" y ~~ I Na me II " fixed " s ta ti on gear with I (Plea se Print )

I full descriptions and s pec- Address I
ifi cations ••• Send for II f ree copy ! City State Zip I

L J ~~~~~~~ubie~~~~~~~~ AM- 15~
For lurther information, eheck n u mber 27. on p a ge 110
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CO lilECHINllCAL BOOIKS

" ~,

, ,
, .- -. ' -

CQ ANTHOLOGY I

We've looked back through the years
194 5· 1952 and assemb led all in one
place the art icles that have made a
last ing st ir. The issues contain ing
m ost of these art icles have long ago
been sold out and are unava i lab le .

CQ LICENSE GUICE

212 pages o f everyt h ing t he Am at eur
must have t o get h is license and
progress toward the general class
t i cket . Plus many add itiona l pages o f
" ita I information for the ham opera tor .

enUCII:N ••
GUIDE

- ..
•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A ddress' _

City .Zone State _

Name _

CO WAN PUBLISHING CORP. Book Div.
14 Va nd e rvente r Avenue
Port Washington, i .r., N,Y. 11 050
CQ AN THO LOGY I "",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,$2.00 0
CQ ANTHOlOGY " """''''' '' '' '' '' '' '' '' '' ''''' 3,00 0
AN TENNA ROUNDUP """" " ' '' '' '' '' '' '' '' '' '' ' 3,00 0
SIDEBAND HANDBOOK "''''''''' '' ' '' '' '' ''''" 3 ,00 0
VHF fOR THE RADIO AMATEUR 3.50 0
SURPLUS SCHEMATICS ''''''''''''''''' ''''''''''' HO 0
CQ LICENSE GU IDE ,,,",,,,',,",,",,""""",,' HO 0
" N EW RTTY HANDBOOK" 3 ,95 0
MOBILE HANDBOOK ._ _ 2 ,95 0
ELECTRONIC CIRCUITS HANDBOOK 3.00 0
SHOP & SHACK SHORTCUTS '" '" 3.95 0
SURPLUS CONVERSION HANDBOOK 3 .00 0
UNLIGHTED GLOBE ",,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,, 19.9S 0
ATlAS ","" ",,'",,'' ,,'' '''''''''''' '' '''''' '' '' '' '' ' '''' IS,OO 0
CODE RECORD """"""""""""" " " " " " "" 3.50 0
REGULAR LOG SHEETS (100) " " " " " " """ 1.00 0
SSB LOG SHEETS (1 00) """""" ,," " " " ,," 1.00 0
HAM'S INTERPRETER 1.50 0
TVI HANDBOOK 1.75 0
BINDER-YEAR WANTED 4.00 0
OX ZONE MAP 3 .00 0
DIODE SOURCE BOOK """""" " " " " " " " " BO 0
USA,CA RECORD BOOK """""" " " ' '' '' '' '' ' 1.25 0
• New York City and Stelte r esidents must add
so les tax appllcoble to your orea .

SIRS: My check (money order) for $-, _
is enclosed. Please l end the following items to:

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

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

This new Mo bi le Han dbook by Bi ll Orr.
W6SAI, has been getti ng raves from
top ex per ienced mobile ope ra to rs.
Written for advanced. as w ell as be­
ginning m ob i le operato rs, much of
th is information cannot be found
an ywh ere else. Th is is NOT a cone e­
tlon o f reprints,

A treasury of v ital and "hard to get "
informat ion. Loaded with equ ipment
scnemencs. adjustment procedures,
etc. A valuable asset to both the be­
g inning and the experienced RTTY' er,
Special section in getting s ta rted , all
w r itt en by Byron Kretzm an. a well
k nown authori ty in t he f ield . First
p r in ti ng sold ou t . Second p ri nting o n
h and ,

THE NEW RITY HANDBOOK

MOBILE HANDBOOK

VHF FOR THE RADIO AMATEUR

SURPLUS SCHEMATICS

CQ ANTHOLOGY II

SIDEBAND HANDBOOK

This is a book literally loaded w ith
schematics for all the currently pop u­
lar p ieces o f surplus gear. Most ama­
t eurs a re well aware o f th e p rob lems
encountered in p urchasing seeming ly
inexpensive su rplus un it s, only t o find
that no schematic d iag ram is evan­
a b le. Trying t o f ig ure out the c i rcu itry
cold t u rkey can be m any-times m ore
d ifficu lt t han th e m ost invo lv ed puz­
zle, an d pu rchasing a single Instruc­
tion book ca n run as h igh as $3.50.

ANTENNA ROUNDUP

If you a re , or are p lann ing t o be a
VHF operator. you can 't afford t o be
w ithout t h is dynam ic new handbook
written es pecially for you . Filled from
cov er t o cover with all new and o rig i­
nal construction material presented
so you can understand it . Written by
Frank C, Jones, W6AJ F, nat ionally
acclaimed for his VH F p ioneer ing ,

Wr itten by Don Stone r, W6TNS, w ho
w as almost one full year in th e pr-ep­
aration o f th is te r ri f ic vo lume. Th is is
not a t echnical book. It explains s toe­
band , showing you how t o get along
w ith it . . . how to kee p you r rig w ork­
ing rig ht . . . how t o know wh en i t
isn ' t .•. and lots of how t o bu i ld-it
s t u ff gadgets. receiving adaptors, ex­
ci ters, amplifiers.

Top favorite CQ articles from 1952 to
19 59 ..• inc luding some you may
h av e m issed ... compi led into one
new in forma tion-packed book! No
m ore need to try to locate sold out
back copies of CO. Th is Antholog y
includ es past articles of lasting inte r­
est to eve ry ama teu r rad io enthusiast ,
Over 250 pag es of t ext. Ov er 75 d iffer­
en t articles. A definite Must for yo ur
s hackl

A common denominato r fo r all ham
stat-ens is the antenna. Here at last
is the cream of antenna Information
packed in to a 160 page book . Fo rty­
seven in for m ation .packed art icles that
WIll d ispel much of the mystery sur­
rounding an tennas.

-
,~

p c": ,. ,, " .. "
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HA.14 SPECifiCATIONS _ land co.... rage : 50, 40,
'0. IS . and 10 melers . Ma ximum pow.r inplll :
SSB. 1000 wail S P.E .P . Dri... ing paw.r r.qlli,ed : 100
walls P.E .P . Dlity eye I., SO," ISS8 voice modulo.
t.OflI. Third ord. r d illortion, -30 db o r better at
1000 wall ' P.E.P . Ovtpvt im~donce : f ixed 01 SO
10 75 o nm, unbalonced . SWR nOI 10 exceed 2 : I .
InPlit imp.d a nc.: 52 ohms unba la nced; b rood· bond
p re lun ed inp UI ci rCU, I. Met.r fllnct ion t: 0 ·6 re la ll ...e
pow e r & I : I 10 3 : I SWI!:. front pan. 1 controls:
Tun Ing . bor'\CI ,w,tch . relati ve pow e r ,ensiliv ity
corllro l, meIer ,witch (f WD & SWRI, power switch
lo ff , on) . Tlib. co mpleme nt : Two 572 · B lor tw o
T1 60-l) in poro llel. Pow.r r.qll i, . ....nts: '000 VOC
0 1500 me SS8 peak , - 110 VDC 0 1 60 mO, and
12 .6 VDe 01 <I a mpere' . Cobin.' . ile : 12:vi." W x
3:vi.' H II: 10 " D. N.t w e ight : 7 lbs ,

A New Dimension In Amateur Radio

1000 Watts x 1 Foot Wide x $99.95

The Heathkit "KW KOM PACT" ... world's smallest kw linear

• Provides 1000 watts P.LP. input power . Operates t ixed or mobile. Tunes 80 through 10 meters. Ale output to uciter . Built-in
. nten na changeover felay • Built-in $WR meter aids antenna adjustments . Pretuned broad-band input circuit requires no tun in l
• [ncineered with .a pair of fUlled tubl!S ideally suited to mobile operation (572-S' s or T160L'sl • Full provision for control 01
" ' emolely" located AC or DC power supply

KW KQMPAeT Sets New Standards For sue And Price ! Here's a kw SSB final
that can be installed under t he dash of near ly every model of car-even
compacts-with plenty of room to spate . Chances are, you can stack the
I(W KQMPACT with your Transceiver . providing a complete under ·the-dash
kilowatt stat ion. And i t's the perfect f inal lor that ccrner-ct- tne-nvme room
stsuen too! Picture the KW KOMPACT on your desk top . • • its ultramodern
low prof il e ~nd handsome styling will more than juStify your pr ide in owning
the world ' s smallest kw SSB linear.

KW KOMPACT GiYes The Perform.ance lou [apect From Huthkit Amateur
Rad io Equipment. The panel mounted SWR meier enab les en-t he-scot antenna
checks and ad justment s • • • allows tune-up for continuous peak perform­
ance over the entire range of tuning. Built·in antenna changeover relay
al lows " barefoot" operation when the linear is off. And t he " remote" power
supplies enable comple te freedom in Install ation. both f iled and mobile .
You' ll discover a new dimension in amateur rad io when you go KW KOMPACT.
Kit HA·14, 10 Ibs •• . nc money en., $10 mo.• . . . . . . . . . . . . . . ... .• .• .$99.95
Kit HP·14, Mobile Power Supply , 10 Ibs .. .nc money dn., $9 mo • ..... $89,95

~~:~:~:~PP~::~:~:~~~:~~~~:9S_~ ~~l
I FREE 1966 HEATHKIT CATALOG HEATH COMPANY , Dept. 12·11 I
I -----.., Ih " f Benton Harbor. MIChigan 49023 Il"" 'i Se e e WI e array 0

I Heathkit Amat eur Rad io I
Equipment av ailable at 0 End osed is $ , plus shipping. I

I tremendous do· it . yourself Please send model(s) -'-';C-::~""-;::""'-:::--------------I sav ings ! Every th in , you 0 Please send free 1966 Heathk it Catalol . I
ne ed i n "m ob i le' o r II ... " f iled" station gear with Name' _

I full descriptions and spec- Address I
I - tucauens ••• Send for I

...... f ree copy! City State Zip I
I P..tes & Sl*-lIIlUhOill$ SuIIJtd to dunc. WIthout nolote AM . l5i J
~-------------------------------------------

F or further infor mation, che-ck n u mber 29. on pa'll' 110
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VHF Transmitters•·'
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• ,·',

2KW PEP on 144 me

BY H . C. BARBE R,· W 6GQ K ; W . 1. ORRt W 6SAI; R RI NAUDO,t
W 6KEV AN D R SUTHERLAND,t W 6U OV

Port / describes the design of a two kilowatt p .e.p . amp/iller for the serious
2 meter operator. Requiring less than 10 watts of driving power, this efficient
amp/iller loa fs a long at the legal amateur power level. Designed for continu­
ous service, a lot of power is pocked beh ind a 12'.4 -inch rela y rock panel,
Construction details of this "powerhouse" wi/l be featured in Port /I of this

two port series.

T
il E would-be designer of transmitting
equipment for the v.h.f. spectrum soon
fi nds that he is operating in a twilight

area that falls between microwave techniques
and practices associated wit h the high frequency
(h.f.) bands. He realizes. sooner or later. that
at some broad. undefined wavelength peculiar
things start to happen 10 h .f. circuitry th at other­
wise looks deceptively simple on paper. As he
progresses from the h.f. int orhe v.h .f. region.
the attentive amateur soon is aware that bypass
capacitors no longer exhibit the norma! char­
acteristics they possess at lower frequencies.
Short bits of wire assume importance beyond
their size. R.f. tends to " leak" through small
chassis holes. Components that seemi ngly a re
a passive part of normal communications hard­
ware become complex devices that bedevil. and
bear lillie resemblance to the comfortable com­
ponents that make up h.f. gear.

Viewing the microwave (u.h.L ) region. the
amateur finds a new world of waveguides and
plumbing. C ircuit techniques. equipments. and
vocabulary fall into a strange category. and
engineering philosophy and hardware of th is

- 45 Sherwood Court, Millbrae, C alifo rnia .
t Eitci-McCulloui!h Inc., San Carlos. California.

frequency region are alien to h.f. concepts and
techniques.

Between the comfortable world of kilocycles
and the alien world of gigacycles are the amateur
v. h.I. bands of 144, 220 and 432 me. What tech­
niques and practices should be used at these
frequencies? Are microwave techniques appli­
cable , or is thi s portion of the v.h.I. spectrum

..... COII\ClOI'· .....1If OI.t ~~t CctlJf!~l!mer. t

c_ ..
..:::::::-. ~..N_

• .s>•
• - - - -

II. " • --- - :"='. \J~-l_ · --- -.... · - ---- - - - c"'*'9 N-- ----..- /" • '-S"" . d

.

Fig. l -Socket orfices to permit cooling air to pan
ocron bose seals of tube and through a node coole r
may also create d . leakage path fro m output to input
comportment. Simple " receiving type" socke ts hove
little ,.1. attenuation, while most " a ir-system" sockets
offord 20 decibels or so of intra -sta ge isola tio n. The
new Eimac SK·820 socket a nd 4CX1000 K tube achieve
bettor than SO d ecibels of intra-s tage iso lation below

450 me ga cycles.
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Socket-Tube Inlra-Stage Coupling
One source of poten tial trou ble in th e v.h.f.

am plifier is intra-stage r.i, coupling ( fig. I ) .
Passage of r.f. energy between two sealed metal
compartments placed side by side is zero. but
the introduction of power leads and cables in
the compartments permits r.f. leakage: and (he
placement of a tube between the compartments
allows the coupling of energy through the socket

_.

done; hut there is a limit to this reduction tech­
nique. however. since no one has ever invented
a way to shrink the watt in a corresponding man­
ner. A limiting: factor in the design of v.h .f. gear•
therefore, is the ability of small components to
radiate or otherwise dissipate the heat generated
by the power dissipation of active compone nts.

This natural law of th erm odynamics becomes
a limiting factor a t v.h.f, in the design of a o ne
kilowatt (2 kilowatt p.e.p.} amplifier for linear
and c.w, service. T o begin with. th e number of
tubes th at will accept this power level at this
frequency are but a hand ful. Tank circui ts tend
to disappear within the tubes. and the problem
of dissipating five hundred watts or so within
a shielded enclosure containing small tubes and
tiny components poses a difficult mechanical
design problem. Even at the relati ...·e "low" fre­
quency of 144 me. the use of "garden-variety"
tubes and tank circuits provides a margina l
solution.

Special tubes and hardware have been de­
signed to work we ll a t v.h. f.• and by the propel
combina tion of tu be . hardware and circuitry,
a reliable am plifier having the aforement ioned
power capability may be built that "tunes up
just like 20 meters" and is capable of continuous.
24 hour-a-day operation. The design of such an
amplifier is covered in this article. with some
interesting asides directed to problem areas en­
countered in the construction of a practical
arr•nlifier.

v........
Cooac_,."(VllUI (__I
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fig . 2-To a chieve maxi mum isolation between inp ut
and output comportments, the scree n of the tube ma y
be grounded , ..... ith bios and screen supp lies placed
be low d .c, groun d potential a s shown in this circuit.
The screen bypon capacitor is thereby omitted and a
cathode bypo u capacitor (C) substitute d in its place .
The B·minus lead is " nega tive" to the chouis by th e
a mount of the screen vo ltage . Meter MI measures screen

current and meter M, measures plate current.

me rely an extension of the h.f. spectrum. with
sui table modifications applied to equipment de­
sign and construction'?

T he answer to both these questions is ob­
scured by rea lities. The v.h.f. amateur bands
can and do use components designed for h.f.
service, but these bands fa ll on the doorstep of
the u.h.f. region wherein the components start
to assume the size o f the rad io wave that is being
generated. This physical congruence of wave
a nd compon ent ca lls fo r techniques and circuitry
not normally associated with h.f. equipments.

One obvious solution to this problem is to re­
duce the size of the v.h.f. hardware so tha t the
dimension of the radio wave is great compared
with that of the components. This is commonly

Fig. 3- (Leh) Scree n te rmina l of 4CX1 QOOK tetrode is a ring that completely e ncircles the upper po rtion of
the base structure of the tube . Flexible tabs on ma tching socket ring insure low impedance ground path
from screen e le ment a s scree n is run at d .c. grou nd. Cooli ng air is passed through the socket structure by
me ans of " ho neycomb" sectio n of expa nded me lal (Right) bu.It int o socket plate which acts a s a waveguide
b eyond cutoff freq uency a nd provides high degree of atte nuation be low 450 me. The socket provides 50

decibels or better intra-stage isolation in the v.h.f. region.
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Intra-stage r.f. leakage th rou gh the socket
may be reduced by modiying the air vents be­
tween input and output terminatio ns while al­
lowing cooling air to pass across the base sea ls
and through the tube anode.

Fig . 4-At v.h.f., the output capacita nce of the vacuum
tube constitutes a lar ger p roportion of the tota l tonk
circuit capacita nce tha n in the h.f. region . Circulating
d . tonk curre nt (i ) d ivides through tube ca pacitance
(Co) and tu ning capacitor (C) in proport ion to capac­
ita nce of each. At 144 me, current flowing th rough tube
output ca pacita nce (ie o) is a lmost twenty times a s g reat

a s a t 3.5 me.

; 1. 400\
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A " Grounded Screen" Tube and Socket
Shown in fig. 3 are the new Eimac 4CX 1000K

tetrode and the companion SK-820 socke t. The
" K" tu be is an improved version of the
4CX I000A having a low impedance SC reen grid
terminal ring that completely encircles the upper
portion of the base structure of the tube. The
4CXI000K is desig ned for improved input-out­
put isolation and the screen terminal ring presses
snugly against a circular spring-like ground ing
plate built into the top port ion of the SK·820
socket. The screen is thus completely and
securely grounded around its circumference by
an extremely low impedance path. reducing r.f.
intra-stage leakage th rough the socket to -50
decibels o r better at 450 me.

Cooling air is passed th rough the socket as­
sembly by means of "honeycomb" sections of
expanded metal buil l into the socket which act
as simple waveguides beyond cutoff freq uency.
and provide a high degree of attenuation to r.r.
currents passing between the grid and plate
co mpartments.

Use of the 4CX 1OOOK in the improved socket
permits construction of a high power v.h.f.
amplifier having exce llent intra-stage isola tion
and that does not require neut raliza tion. T hus.
one of the big "trouble ma kers" in v.h.I. equip­
ment design has bee n conquered!

The V.H.F. Plate Tank Circuit
The purpose of the v.h.f. plate tank circuit

is twofold: First. it provides an impedance match
between the tube and the load; and second. it

orflces. impairing the erstwhile perfect isolation
between the compartments. It is possible to re­
duce intra-stage coupling via the power leads by
proper bypassing and termination of the indi­
vidual wires. Combining these techniques with
the use of a new. improved tube socket and tube
base. an intra-stage isolation of -50 decibels
or higher may be achieved.

T he degree of r.f. coupling between compart­
me nts may be determined by injecting a signal
into the input compartment at the operating fre­
quency of the gea r. and then measuring the
residua l signa l developed in the output com­
partment. For example. assume each compart­
ment in the illustration has zero r.f. leakage
other than the path through the tube and socket.
Th is coupli ng path has an attenuation of -20
decibe ls. that is. the signal measured in the out­
put compartment is 20 decibe ls lower in power
than the signal injected in the input compart­
ment. The particular tube in the socket has a
power gain of 25 decibels. so it can be seen.
without even turning the equipment on. tha t
+ 5 decibels of positive coupling occurs through
the socket-tube path and that the circuit will
sustain self-oscillation at the frequency in ques­
tion.

If the attenuation of the path is increased to
greate r than -25 decibels. oscillation may still
occur under certain co nditions of equ ipment
tun ing and loading wherein the tube gain may
momentarily rise over the nominal figure. Many
comb inations of tubes and sockets normally
used in the v.h.f. region exhibit a high degree
of interna l coupling since the screening of the
tube is not perfect, Also. leads within the tube are
long. bypass capacito rs are imperfec t at the
design freq uency. and the necessary air path
th rough the socket permits the plate of the tube
to "see" the input circuitry.

To provide the proper degree of isola tion.
the socket-tube intra-stage coupling should pro­
vide a degree of attenuation that is at least 20
decibels greater than the circuit gain of the stage.
and the internal screening of the tube should be
as excellent as the state of the art permits.

The " Grounded" Screen
In order to increase SCreen isolation at v.h.f.

and to insure that the screen is as close 10 ground
potent ial as possible. it is expedient to ground
the screen to the chassis and to supply bias and
screen potent ials "below ground" as shown in
fig. 2. The scree n bypass ca pacitor is thereby
eliminated and a cathode bypass ca pac itor sub­
stituted in its place. The screen capaci to r usually
employed in a tetrode stage is in a crit ica l lo­
cation in the v.h.I. circ uit as it ca rries almost all
of the plate circuit r.f. circulating current and.
in additio n. introduces regenerat ion in the circuit
if the ca pacitor exhibits inductive reactance.
\Vhen this cranky component is removed. the
tetrode screen can he physically grounded. and
the burden is transferred 10 the cathode bypass
capacitor which carries little circulating current
and tends to be a degenerative element if it ex­
hibits inductive reactance.
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Q than can be obtai ned with " lumped" circui try ,
In general. the transmission line tank circuit may
he designed for maximum efficiency. for maxi­
mum bandwidth. or for mechanical conven ience ,
That is to say. given a reason ahle efficiency and
line impedance. the ph ysical constants may be
"j uggled" abou t to permit a satis fac to ry ci rcuit
to be constructed of the mate rial at hand so
that odd sizes of tubing or unusua l construction
tech niques need nOI be used.

Output Capacitance

In passing. it should be noted th at the OUl pUI
capaci ta nce (C.) of a vacuum tube assumes
grea t importance in the v.h .f. region as com­
pared to the h.f. spectrum since it constitutes
a larger percentage of the tota l tank c ircuit
capacitance (fig. 4) . At 3.5 me. for exam ple. a
reasonable value of plat e tu ning capaci ta nce
IC) might be 250 mmf. of which 10 mmf (or
4%) represents the outpu t capaci tance (C.) of
the tube. At 14..1 mc. the tota l pla te tank capaci­
lance may be 12 mmf. and the tube contributes
83 % o f th is ca paci ta nce . In a high-Q tank err­
cui t. Ihe circulati ng r.f. pla te current may reach
the order o f 40 amperes at the kilowatt leve l
and thi s curren t d ivides throu gh the tube o utput
capacitance and tuning capacitor in proport ion
to the ca paci ta nce of each. Th us. in the case of
the 3.5 mc amplifie r. 4% of th e r.f. plate ci rcui t
cur rent (1.6 ampere ) flows through the output
capacita nce o f the tube. whereas al 144 mc 83%
of the current (3 3.2 amperes) flows through the
tube o utput capacitance! In the case of a ten-ode.
the circulating cur rent flows through the scree n
c ircuit as shown in fig. 4. The sc reen leads and
screen bypass capaci to r and a portion of the
tank circuit must ca rry thi s ext raordinaril y he av y
r.I. cur rent. Elimination of the screen bypass
ca paci tor removes this cranky component from
the high current density path; however. the cir­
culat ing r.f. cur rent fl ow ing through the tube
terminals tends to heat the vac uu m seals. often
to such a temperat ure tha t the tu be may be dam­
aged. The current ca nnot be e limina ted . bu t it
may be J ist ributed in such fash ion as to mini ­
mize sea l heat ing consistent with the shortest
possible return path from plate to screen. Placing.
the screen a t absolu te grou nd potent ial . and
using a iow inductance screen termina l on the
tube aids this task .

The Modified Coaxia l Tank Circuit

The condition for resonance of a capacitance
10<JJed transmission line is:

X~ = Zo ta n L
Where X r is the reactance of the loading.

capacitor, Zo is the im pedance of the transmis­
sion line. and L is th e electrica l length of th e
line in degrees : (}. / 4 = 90°) .

In the general v.h .I. situa tion. the loading
ca paci ta nce is the ou tput ca paci tance of the tube.
and line paramete rs ( 7.0 a nd L ) are adjus ted so
as to es tablish ci rcui t resona nce with th is capac­
ita nce .
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Fig . S-Simple " q ue ete r-we ve" loaded tonk CA) may
be used a s re so na nt circuit 01 1.44 me. Howe ver the
circulating d . tonk circuit flows inlo lube at one point
and overheating o f screen lea d and vacuum sea l moy
resu lt from the high concentration of current. Divided
to nk circ uit (8 a nd C) place , tube at the high potential
p;,int in half·wove line and d ivid es circulating d . tank
circu it between two sides of the tube . Limiting cese
is circular cavity (0 ) with tube placed at center and
with circula tin g r .f . current eve nly spread over inne r
surfa ce of cavity. At 144 me, the ci rcuit o f (C) is o n

efficient o nd practical campromis• .

a ttenua tes undesired spurious emissions. As the
v.h.f. region is approached. the popular h.f.
resonant tank composed of a para llel coil and
capacitor shrinks in size until it is more pract ica l
to employ a different . larger resonan t configura­
tion. A capacitance-loaded section of transmis­
sio n line may be used as a resonant circuit. since
v.h .I. ..hurt -circu ited transmission lines can effi ­
cientl y replace induc ta nces in tank circuits.!
Such transmission line circuits exhibit consider­
ably higher im pedance a t reso nance and beller

1""i f.'1d~ (,//1,1 'YUl I'~ in stoaern Radio", by R amo and
Whinnery. Chap. 10 . J ohn W iley and Sons.
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Fig. 6-" Split-statar" h.f. grid tonk circuit may be dupli­
ca ted at v.h.I, by 'he use of a leaded half-wave line.
Input ca pacita nce of tube makes use of q ..e rte r-weve
line impra ctical. as ttoe line tends to "disappear inside

the tube".

• • • ..0 - -
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A Practical V.H.F. Amplitier

A high power 144 mc am plifier mak ing Usc:
of these design techniqu es a nd featuring the
4CX 1000K and SK·820 socke t will be described
in the second pa rt of this article .

[To be continued]

turns is a t work : since the tube input ca paci ta nce
does not shrink as the o pera ting freque ncy is
raised . the line m ust necessa rily be drasticall y
reduced in length to mainta in resona nce . Broad.
low resistance circui ts and wide contac t areas
are very fine for hea t radia tion bu t. by their
. cry area. they add residual capacitance to a ny
circuit built around them. Input capacitance of
lubes des is ned for the v.h.I. region tends to run
into a respectable figure. and some of the better
tubes have input capaci tances in the ra nge of
~o to 100 rnmf. The input capaci tance is the
sum of the grid-cathode. grid-screen. and grid­
plate capacitances. Considerable ingenuity is de­
manded of the v.h.f. engineer to construct a
high impedance tank resonated by such a value
of capacitive loading. but it can be done. even
though the quarter-wave tank tends to disappear
within the tube!

An effective solution to this problem is to add
a capacitance-shortened quarter wave line to
lengthen the tank assembly to an elect rical halt
wavelength (fig. 6). A form of "spli t stator"
resonant circuit is achieved. and the driving sig­
nal may be easily cou pled to the added tank
section. as shown in the illustration. Low induc­
tance leads are required . and the tank circuit may
advantageously be made of wide coppe r stra p.
wit h mu ltiple strap connections to the grid ter­
minals of the tube to insure proper division o f
circu lating current. A sim ple se ries tuned in­
ductive loop ca n be used to effic ien tly couple the
d rivi ng signa l into the grid c ircuit of the v.h.f.
am plifier. At best . grid drive is hard and ex­
pensive to obtai n at v.h.f. and it is poor engi­
neering pract ice to waste it!

",..

L

c
•

( K.F;)

A simple "quarter-wave" loaded line may be
used as a resonant tank circuit (fig. 5A) but the
circulating r.f. tank current flows through the
tube via one small area and overheating of the
screen te rm ina l and vacuum seal in this particu­
lar area may result. It is possible. however. to
achieve the same resonant frequency with one­
hal f the tuning capacitance and a somewhat
longe r tra nsmission line section (L') as shown
in fig. 58. Combining two of these circuits (fig.
5C) permits the use of the longer line (an elec­
trical hal f-wave length long) with the tube placed
a t the center. Circu lating r.f. plate curre nts now
now thro ugh both sides of the tube. providing
somewhat bette r current distribu tion than before.
The longe r line is eas ier to ex tract energy from
beca use of its grea te r length . and it is less cri tica l
of const ruct ion. In addition. the physical mass
of meta l in the long line ca n dissi pate heat more
readily than can the smalle r mass of the shorter
qua rter-wave line. The limiting design. of course.
is whe n the tank circuit com pletely surrounds
the tu be in the form of a cavity (fig . 5D).
wherein r.r. plat e cur re nt is equa lly divided
around the circu mference of the tube . Such an
a pproach is necessary in the uppe r regions of the
v.h.I. spectrum. but at 2 meters. the simple half­
wavelength line discussed here works well. and
is simpler and cheaper to construct than the
cavity configuration.

An optimum value of line impedance exists.
which is a function of the dimensions of the
resonant line. In the design of 5C the line is
made in coaxial fashion. composed of a circular
center conductor (made of a section of readil y
obtainable copper water pipe) and the outer
walls of the shielded plate circuit enclosure. The
im pedance of a line of these rough dimensions is
a pproxima tely 60 ohms. and the enclosure di ­
mensions and spacing of the line are chosen 10
provide minimum surface area of the elements
consistent with maximum volume. thus reducing
the surface "skin resistance" of the elements.

The V.H.F. Grid Input Circu it

l t is possible ttl use a quarter-wave line for
the input circuit in the lower port ion of the v.h.I.
spectrum. Howeve r, the law of diminishing re-

Th~ nexl port will deal with the con struction of the
above amplifier. Th is is a front view of a compact
two kw p.l' .p . linear a mplifi~r suila blO! for I.s.b .•
a .m., f.m., or e.w, It requires less tha n le n woHs of d rive

to reach the ma xim um legal power.
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Front view of the capacity meie r. Centered bin ding
posts are fo r unknown copacitor. Standard switch, test
b utton a nd corrector control are on the bottom. The

meier itse lf connects to the sid. bindi ng posts.

BY ART HUR C. ERDMAN.* W 8VWX

This adaptor, with any 50 microampere meter, can provide direct read­
ings for capacitance from a to 0.1 mf in four ranges. It can be built for

less than $ 16 if everything is purchased new.

T
HIS article is wri tten for those who do not
already have some form of a capacitance
measuring device. How often have you

wondered just what color code to use in reading
a surplus mica capaci tor or what the capacitance
range of that shiny. unmarked surplus variable
was? Recent literature I described a highly accu­
rate and stable direct-reading capacitance meter.
However. I felt tha t the capacitance meter will
not be used often enough to warrant the inclu­
sion of an expensive microammeter and zener
diode regulation. This circuit makes use of the
50 microampere movement already in my v.o.m.
(Simpson 260) and an expensive battery is used
for power. A corrector rheostat is included to
permit manual co mpensation fo r battery aging.
T he oscillator used is a relaxation typea ut ilizing
a unijunction transistor. The capacitance range
of the unit shown in fi g. I is 0-100 mmf, 0- 1000
mmf, 0-0.0 I mf, and 0-0.1 mf.

Every attempt was made to keep the cost at
a minimum. At present there are no kits avail­
able for reading capacitance on a microammeter.
Heathkit Model e M -I was an excellent direct
reading capacity mete r but for some reason it
was dropped from product ion. Commercial kits
using null-balancing are still ava ilable for abou t
$20. T he adaptor desc ribed in th is article costs
$ 16 if every component and every piece of
hardware is purchased new. A good juke box

-241 Garden Road. Co lumbus, Ohio.
' Walters, R. l ., "Direct Reading Capacitance Meters,"
Radto Electronics, August 1963, p. 32.

' Co ntrollrd R rctifir , Manual, any edition, General
Electric.

full of parts can materially reduce the cost.

Theory of Operation

The unknown capacitor in fi g. I cha rges
through the diode and discharges through the
microamme ter. T he d.c. value of the d ischarge
current is l ...~ . = C I V P. provided the ca pacitor
discharges to zero each cycle. I... ~ is in micro­
amperes; C in mmf. I in mc and Vp is in volts.
the peak positive voltage of the pulse.

The equation means that if the frequency and
the amplitude of the pulse can be kept constant
over any range of capacity the val ue of d.c. cur­
rent is d irectly proportional to the value of the
ca pacity.

T he resistor R. must be small enough so that
the ca pacitor ca n discharge to almost zero each
cycle. T he time constant of the unkn own capaci­
tor and the combined resista nce of R and the
meter movement must be abou t one-fifth the
"off" time of the pulse generator. If R is too
large for a given range, the linearity will be
degraded. However. R may be changed on each
range. increasing for the higher capacity ranges.
A leakage resistance of ten times the circuit
resistance will cause a 10% error. However. I
chose to let R remain at its lowest value (4.7K).
Any 0.1 mf ca paci tor (or smaller) that has 47 K
leakage is no good anyway.

The com plete circuit is shown in fig. 2. T he
resistance in Base I of the unijunction is switched
in the 100 mmf range in o rder to get 50 micro­
amperes with a 100 mmf capacitor connected.
The Base I resistance is lowered on the higher
ranges in order to preserve linearity.
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. Note tha t the unknown capacitor fl oat s e lec ­
ln cal.ly above ground. I tried grounding either
term mal o f the unknown ca paci tor a nd letting
the m inus of the batte ry fl oat , bu t there was
~.I ways a non-zero read ing in th e 100 mmf ra nge.
,' he met~~ co uld he d.c. correc ted by summing
In a posmve voltage to the microamrneter, but
th e a mount o f voltage would have to be cha nged
for each range. This o n ly com plicates the switch­
ing . If the circuit is wired as shown and th e in­
te rnal leads to the capacitance jacks a re spaced
fr~m the chassis a nd spaced f ro m each other. the
nucroam met er wi ll not move from zero whe n
no externa l capaci to r is connected to the jacks.

Adjustment

If you have access to commercia l br idge. tr im
fo ur capacito rs to exact ly 100 mmf. 1000 m mf.
n.ol mf a nd 0 .1 mf. Begin o n the 100 m mf
range. Inser t the 100 mrnf capac itor a nd adjust
the CORRECT OR for a full sca le read ing. O n the
ot~e r ranges inse rt the proper capacitors a nd
adjust the appropria te lOOK po ts. Do not touch
'he CO RRECTOR. No w the meter is ca libra ted a nd
ready for li se. As the batte ry ages. it is only nec­
essary to readjust the CORRECTO R. The o ther
ranges . will au to mat ica lly be adjusted ass umi ng
the drift was due to ba ttery voltage sh ift . A s
~heck o n the linearit y two capac ito rs we re ad­
justed separa tely to read a nominal full sca le
va lue o f 100 mmf. In other wo rds each capaci tor,

Fig '. 2- Circuil of. the adoptor fo r direct read ing co.
pacl ty on a 50 microampere meter. All resisters a re If.z
watt unless otherwise noted and a ll capacitors are in
mf".Th e switch, 51 , in a 3 pole, -4 position rotary. Ca­
pacitors in ronge switch are 10% to lerance. with 50 v ,

ra ting.

Inside view of the ca paci ty meter. The batteries are on
the right an d the ci rcuit boord on the left.

sepa ra tely. was the sa me va lue. I then connected
the same two capacitors in series. The reading
was hal f-scale or 50 rn rn f. as close as I could rea d
the meter. A 5 m mf, ± 1;4 mrnf. su rplus m ica
gave a read ing of o ne mino r sca le di vision which
wa s 5 mm f.

The c ircui t is designe d to operate at about 37
vo lts so the ba ttery ca n be used fo r a long time.
T he nom ina l cur re nt drain is 5 rna . On the 0 .1
mf range there is a slight meter fl utter. This
fl u tte r can be elimina ted by addi ng a 50 me. 50
vo lt capac itor from the a rm of the CORRECTO R

to ground. The fl utte r de pe nd s o n the microarn­
meter damping. M y part icu lar me ter did not
need the capacito r.

If yo u do not have access to a bridge a nd do
n.ot wa nt to spend the money fo r I % capacitors.
s imply use ordi nary 10% capacitors a s sta ndards .
In most cases 10% acc uracy is suffic ient. •
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FroIn toZ
BY DURW ARD J. TUC KER." W5VU

Pa ri XV

The ever present distortion makes it necessary for the serious RTTY'er to bend
every effort to eliminate or minimize it. Th is part covers the design and con­
struction of a device to aid in tracking down and measuring RTTY distortion .

T
il E need for some device for locating and
measuring distortion has been discussed
and established. The basic circuitry for

this test device. as well as other RTfY devices.
has also been discussed and now the device itself
can be covered . It is called the Pola r Relay
Keying Test Set.

The Test Set

T he Pola r Relay Keying Test Set. designed to
aid in making bias distortion measurements. is
shown in figs. 99 and 100. T he set was pr imarily
designed to be used with a scope to measure
polar re lay bias dis tortion. After test set was
bui lt. it was discovered that with a littl e ex terna l
circuitry bias dis tor tion in a Model 14 Tran s­
mitter Dist ributor. Model 14 T yping Reperfora­
tor. Model 15 Teletype. Mod el 19 Tele type ma­
chine. ere.. could also be made using the se t.
T his required no cha nges within the set itse lf
and was quite an added bonus.

De sign Considerations

The design of the test set is infl uenced so me­
what by the squa re wave genera tor used to drive
it. Experience with low frequencies such as 23
cycles has shown tha t audio transformers fo r
oscillators and a mplifiers can double or even
trip le the cost of such an instrument. For that
reason. the ma nufacturers of such devices often
avoid the use of audio transformers altogether.
Such is the case with the Heathkit IG-82. Square
Wave Signal Generator which was used by the
author . The generator has a cathode fo llower
output stage with the output voltage. with respect
to ground. plus at all times. If such a voltage is
applied directly to the grid of a tube such as
V I~ through J I or l:! of fig. to I. the grid polarity
is plus wit h respect to ground for all of the
square wave being put out by the generator. It
so happens that VIA. functions only from a signal
011 its grid that is positive with respect to ground.

The reader should have no difficulty in recog­
nizing VIA. and V III; in fig. to I as the Schmitt
Trigger circuit of fig. 98 . The output from VI II

is a cathode follower configuration (fig. 86):
the NE-51 neon glow lamps were covered in
the text associated with fi g. 90 and the 6A Q5
stage (V~ and V:d is essentially the keyer tube
circuit give n in fig. 83.

·6906 Ki ngsbury Drive, Daltas 31, Texas

Circu it Ope ra t ion

Under static conditions (no input signal) VIA.
is cutoff and VIII; is conducting. the N E-5 1 neo n
lamps are glowing and keyer tubes V~ and V 3 are
in an "on state", A suitable positive signal o n
the grid of VIA causes a pla te current to flow,
resulting in a very high voltage drop across the
plate resistor. R:~ . T his. in turn . results in a
very low positive voltage on the pla te of V u
and the grid of VIR. This red uces the pla te CUT­

re nt of V I It and the positive voltage drop from
the arm of R ::. to grou nd drops too low to sus­
ta in the NE· 51 lamps and they "turn off" the
keyer tu bes V::. and V3 ,

A less positive o r a negat ive signa l on the
grid of V IA ca uses the plate current to decrease.
As the plate curren t th rough Ra decreases, so
does the voltage drop across the res istor. This
a llows the positive voltage on the pla te of V IA.
and the grid of V i ll to increase. This naturall y
causes the ca thode current of V III to increase.
which in turn increases the positive voltage from
the arm of R::. to ground . T he neon lamps will
conduct whe n their fi ring voltage is reac hed. This
positive voltage then counte rac ts the negative

Fig. 99- Th. polar relay keye r test se t is shown o n the
le ft ond the extern al pola r relay test socke t and mount,
togeth e r with a 21SA polar re la y, is shown o n th e right.
The dummy test pl ug may be se en just to the front of
the relay. Actua lly, it is not necessary to panel mo unt
both of th e H E-51 b ulbs a s sh own above . O ne will do
nicely since th e y a re in series a nd when one lig hts,

the othe r will a lso.
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bias of the keyer tubes. causing them to conduct.
The plat e current of the two keyer tu bes instantl y
rises to the preadj usted va lue of 60 mill iam pe res.
wh ich ope ra tes the signal winding. of the polar
relay under test.

A 50 ohm resistor. R I. was placed in the
cat hode circui t o f the two ke yer tubes. in order
to monitor the ir action with a scope pl ugged
into jack l il . A 50 ohm resistor. R :; was placed
in the ground return of the keyed circui t in order
to be able to monitor the keying. action with a
scope pl ugged into jack l "".

The keyer tube ou tput conta ins three jacks
(1:0.. 1 to and 1:. ), One of these jacks can be used
to measure the plate current and one can be
used for a distort ion measuri ng. set. A selector
magnet coi l of a te letypewrite r ca n be plugged
into the th ird jack when a properly keyed tele­
type sig nal is fed into the inpu t of the test set.
A distort ion measuring se t would be plugged into
the tube ke yer o utpu t to de termine the amou nt
o f d istort ion. if any. present a t thi s point. N a­
turall y. none would be ex pected here if the test
set is in prope r working order and the input
signa l to the keyer test set is free of distortio n.

The pol a r relay keyed o utput conta ins a n
extra output jack (JII) for measuring any dis­
tort ion in thi s ci rcuit. In fact. thi s is the point
whe re d istortion is expected to be found if the
polar relay under test is not properly adjusted .
Jacks l:s through l w should be connec ted into
the circuit with the same polarity . as shown.
otherwise. the c urre nt would be reversed th rough
the milliammeter that is used to check current
at the various points.

It will be noted that bias distortion. or end
d istortion. is not measured di rectl y by this in­
strument. That is the reason it is called a polar
relay keyer test se t. wh ich it is. instead of a di s­
tortion measuring set. This means that there
a rc no ted ious o r tricky calibra tions to worry
about. A scope is used to make the actua l dis­
tortion measurements. The use of an ex terna l
scope rathe r than bu ilding o ne into the keyer
set is st rongly recommended.

Scope Requirements

It takes a pretty good scope to view a 23 cycle
squa re wave without the trace bei ng di storted
from its true form as produced by the generator.
When the trace shows up o n the face of the
scope tube distorted. it places the ope rato r in
the position of not knowing. for sure. which to
be lie ve. the square wave generato r or the scope.
Naturally. this problem has to be resol ved before
using eith er instrument fo r further tests. O lder
type scopes tend to d rop off in response at low
a udio frequenc ies. especia lly if the scope is not
o f the D.C . type. A D.C. type is one that has
a direct coupled am plifier (covered previously )
from the scope-input to the input to the vertica l
deflector plat es of the c.r.t.

A relat ively lat e scope . such as the Heathk it
Model 10-12. has a very good low frequency
aud io response. Although it does not use di rec t
coupled ampl ifiers. this scope responds sa ris-
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f ig. lao-Rear view of the polar relay keyer test set,
showing the generol chassis la yout. The plug for power
cord, and plug for the externally mounted polar relay

socket may b. see n at the rear of the chassis.
factorily to a square wave of 23 cycles per
second.

Construction

The chassis measures 2" X 5" X 7" and the
front panel is 6" X 8Jh " X Ms " aluminum. The
ge nera l layout o f the chassis is shown in the
figs. 99 and 100. The power pl ug and the polar
relay cable socket a re both located on the rear
wall of the chassis.

It was fo und convenie nt to have a dummy
plug to fit into the relay socket. T his dummy
plug is wired so that terminal s no. I, 4 and 5 are
sho rted and a 125 ohm I walt resistor is con­
nected betwee n termina ls 3 and 6 and another
125 ohm I walt resistor is connected between
termi na ls 2 and 7. T he dummy plug mak es it
possible to set all of the prelimi nary adjustments
without subjecting a polar relay to excessive cur­
rents or other a buses. This a lso makes it pos­
sible to mak e a ll o f the preliminary adjustments
on the keyer set with only one instead of two
cords plugged into the rear of the chassis whil e
a lte rnately turning the set on its back and up
again.

Front Panel

Some of the jacks shown a re insulated from
the panel (jacks h . t . r,. 9 . 10 ) since they are
" hot" with B+ voltage. as shown in fig. 101. It
is highly recom me nded that all o f the jacks. o r
a t least the o nes with high voltage o n them. be
mounted on a sub-panel recessed behind the
mai n panel. Access to each jack would be
th rough a ho le in the front panel la rge enough
for a barrel of a plug to pass th rough. T he
rea r sub- panel could be bakelite or o ther in­
sulating materia l.

Polar Relay Socket

The polar relay socket was not mounted
directly on the main chassis. One mi ght wish to
inspec t o r make slight adj ustments o n the polar
re lay while under test and it wouldn't be easy
to do this with the relay plugged into the rear
of the test set. The rel ay socke t was mounted
on a special support external to the test se t.
It was constructed with a flex ible seve n con-
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negative bias of - 27 volts, measured from grid
to ground of Y 2.

Set the feedback control. R i , with full re­
sistance in the circuit which should be the full
clockwise position. T his is the sett ing for maxi­
mum feedback ; be sure to check this with a
meter.

Place a shorting plug into one of the input
j a~ks . Bring up the level of poten tiometer R;!
slightly above the point at which the two NE-5 1
lamps fire. Reduce the feedback cont rol . RI.
slightly below the point at wh ich the two neon
lamps turn ofT. This is an indica tion that bias
for V p . is too low. feedback is too low. and the
sta te of the circ uit has switched with V I A now
co nducting and VII' at cutoff. If th is is true
there is no longer sufficient voltage from the
arm of R;! to grou nd to fi re the neon lamps.
There would be the relat ively small voltage
across the cathode pot. RI. due to the plate
current of VI A.

If the NE-5I's should start glowing again. it
is an indication that some part of the circuitry
has not been wired properly. If the lamps do not
come back on with the test, all is in order. Now
go back through the same procedures (plug
shorting input and RI full on) and again set
control R ·, slightly above the point at which the
two neon lamps fire. Again. reduce the feedback
ga in cont rol Rt until the neon lamps turn off.
Now turn R 1 up (increase) slightJy above the
point at which the neon lamps again turn on.

lt might be necessary. at this point. to readjust
the screen grid voltage potentiometer. R i , for 60
milliamperes of plate current. Under these load
conditions. the plate voltage was 202 volts and
the screen voltage was 148 volts for the 6AQ5
keyer tubes. V:! and V:t • T he no-load voltage
was 214 volts fo r both plate and screen at the
tube sockets.

The keyer is now read y for use. and none of
[Continued Oil page 1061
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Fig. ~ 01-Circuit. of the p.olar relay keying test se t. All resistors o re ha lf woN unleu othe rwise noted . The
function of CR 1 15 to previde a low resis tance path when the NE·Sl ', fi re end sho rt the g rids of V o nd V

to g round . The TE n switch co n be a mome nta ry p ush b UNo" swi tch or spring return t09g1e. 2 :J

ductor shielded cable. approximately four feet
in length , and a suitable plug at the test set end.

-

Powe r Supplies

The test set was powered with existing sup­
plies used to operate the Terminal Units. local
loops. etc. If desired. a supply could be in­
cluded and some applicable circuits will be
covered later. T wo three hundred volt supplies
are necessary. one plus and one minus with re­
spect to ground. The plus th ree hundred volt
supply has a 40 ma drain while the minu s three
hundred supply has a dra in 01' less than a mil.
The 2 10 volt supply must be regulated and
supply approximately 130 rna.

Preliminary Adjustments

There are a few prel iminary adj ust ments to
be made before the set is ready for use. Insert a
polar relay or the dummy test plug in the circuit
and precede.

The cathode feedback control. (R I ) is desig­
nated as GAIN and is located on the front panel.
Poten tiometers R;! and R ll have slotted shafts
for screwdriver adjustment. T hey are mounted
on the top of the chassis and desig nated re­
spect ively as NE-S I and GRID. Potentiometer R i ,
designated SCR EEN , also has a slotted shaft for
screwdriver ad justment and is mounted on the
rear flange of the chassis. These. together with
the sliders on R':". and R!I are all "set and forget'
controls.

Set the slider of Rn for 60 milliamperes
through I n and I In. Set the slider on R R for
30 milliamperes through h. The plate current
(60 rna total) o f keyer tubes V :! and V;l is de­
termined by the screen voltage ( R i) and the
plate voltage.

Close the T EST SW ITC'II and adjust R i for a
plate current of 6() rna. Now open the test switch
and turn potent iometer R;! to zero and adjust
potentiometer Rn so that the plate current of
V:: and Va is approximately zero. This gave a
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• A TVI-PROOF

21 Ml:

EXl:ITER

BY W ILLIAM R. SHOOTS,· W 6BMM/5

A
OOZEN or so years ago. when the J5 meter

band was released to the hams. most
of us were t imid abou t using it due to

TVI. The eyes of Satan with the then-popula r
21 me i.f.'s automatica lly commanded a high­
pass filter. But th is was not a cure-all. Unfor­
tunatel y. most commercial and home brew rigs.
then. used Pierce ( litera lly?) oscillators (guar­
anteed to make any crysta l. without a hole burned
in the center o f it. osc illate at its resonant fre­
quency) wh ich. because of bei ng rich in har­
monics. saved multipl ier stages. T he unused
harmonics had to then be elabora tely dea lt with.
of course.

At th at time. dur ing an eyeball ro undtable.
so meone brought up a cha llenge for someone
(else) 10 design a genera tor that was rich in
2 1 mc fundamental and nothing else. This exc iter
is wha t I ginned up. tnx to W6T SC 's encourage­
ment. And the years passed. Well. a cou ple of
yea rs ago, when Fi ftee n was rea lly swinging,
WA6ZCA , the n a Novice, asked me to layout
something clean for him th at he could build in
a hurry . Being lazy I broke out the yellowed print
of this uni t and showed him the one I had con­
structed. His acquisition of a Navigator and a
General ticket . shortly afterward. kept him from
bui ldi ng th is. but he filed the map for future
use . So! Wh ile miniature twin-triodes are still
avai lable. here 'tis.

Ope rat io n

The oscillator is straight-forward overtone
type. It is stable and easily keyed. due to light
loading of its output . and any 7 mc crystal works
FB. The Class A I ca thode-follower /driver needs
no neutral iza tio n. No matter how the tanks are
tuned the cathode follower reflects light loading
on the oscillator. T he reason for this is that al­
though the grid resistor for V:? is o nly 10K. by
retu rning the grid to the cathode. above signal
ground. the reflected impedance to V I is eight
or nine times R. or nearly lOOK. The power gain
- Rt . I. Box 1006 Aspen Kemah . Texas, 775 6~.
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is slightly more in a cat hode follower. such as
this. than in a conventional plate-loaded ampli­
fier.

Const ruct ion

Construction is simple. and the values given
are not especially critical, but they are near
optimum . and qua lity components should be
used. A 10K load see med to be it fo r maximum
ou tput. a t 4() to 45 volts. perfect for a C lass B
6 146. For increased voltage for a given power
output (into a higher impedance load. natch.
such as ABI fo r harm onic-free c.w.) modify the
L "!, circuit as shown by the dotted lines. and break
the circuit at X . The RC network in the cathode
of V:? protects this stage , yet it has negligi ble
effect on the r.f. ou tput. It may be desirable to
instal l protective bias in the cathode o f VI also .
T ubes with cha racte rist ics differing from those
of the 12AT7 can be used as well by changing
the grid resistors. bu t the output is plenty to
drive a 6 146. possibly to even Class C.

Ta p view af a 21 mc exciter. View shows (fro m left to
right) key jock, crysta l, l l' Cl, VI, C" l 2 end BNC o utput

connector .



c.

"

R. The last I had heard he and his buddies made
out FB.

O ne othe r thing. except fo r a ba rely per­
ceptable amount of 42 me co ntent generated
by the diode in the dummy load. the only fre­
quency detected-by a sensitive grid-dipper-in
the output of th is exciter was 2 1 me (no 7 mc
eithe r. of course, due to the overtone type of
osci llator) . In fact, 2 1 mc is the only frequency
within the job (as dete rmined by g.d . sniffi ng
with the cover removed) . so you young o ld­
timers can breadboard this on e, if you wish. •

f ig . l -(ircuit of a harmonic free 21 mc exci te r. All
resistors a re ~ watt 10% . The 0.001 capaciton are d isc
ce ra mics in mf; a ll other capaciton are in mmf. Also
shown is a recommende d dummy load circuit. A ().10
voltmete r will have a true read ing of 10 volts for a 1

volt scale read ing.

(1, (2-50 mmf, Ha mma rlund MAP(-50 or e q uiv.
l l-1 8 t # 20 e . c1osew o und on ~" dio . iron slug

tuned form, ta pped 5 t. fro m bottom.
l ,-t 2 t # 20 e. c1osewou nd on ~" dia . iron slug tuned

form. Tap -4 t , up for maximum output as ex p lai ned
in text.

•

Boltom view of the 21 me excite r.

•

Ope rotlcn

T uned components Cr. C:: . L , and L ;! can
either be staggertuned, or peaked for maximum
outpu t from the exciter. T urn ing the slug of L I
too far in. though. will inc rease the feed back
10 the point of self-oscillation. This is recognized
on a receiver as an a .c. note and. also. by the
broade ning of the peak when tun ing C 1• Care
should be taken so the cathode follower doesn't
draw grid current. otherwise. harmonic gener­
ation will resu lt. T his might be desired for other
purposes. however. as rocks between 7.0 and
8.5 me, fundame ntal tllltl harmonic cut, work
equally well in this circui t with the values given.

Fina l

Eleven years ago I demonstrated this box at
a meeting of the Inglewood (Cali f. } A RC and
described it in an issue of th is c lub's BULLetin
(of wh ich I was- ilhem-editor) . A fellow in
New Mex ico asked for a re print of th at pub (he
couldn't read the mimeo job I sent him the first
time) and queried as to its use o n six. I sug­
gested he double ( yes. tloubte) in the cathode
follower-by reduc ing L~ and C~, and increasing

New Amateur Product
------------ ---- ---- -- ----- -- ----- ------- --------------- ----_ .

Sydmur Electronic Specialties

T il E Sydmur Elect ronic Specialities Compa ny
announces the ava ilability of the Sydrnu r

T ransistorized Capac ito r Discha rge Ignit ion Sys­
tem.

T he Sydmur sys tem uses the automobile's orig­
inal equipment, and guarantees to improve the
perfo rmance of the engine. and save gas, points,
miles, but most important for the ham, ignit ion
noise is sha rply red uced .

The Sydmur unit is available in either 6 or 12
vo lts using a negati ve grou nd system. It is uncondi tiona lly guaranteed for two years and se lls for
$f)O.OO. and in kit for m for $44.50. For furt her de ta ils write to : Sydmur, Box 25T M idwood Sta­
tion, Brooklyn, N .Y. 11230, or c ircle 7 1 o n page 11 0.
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W1 ASZ! l, located itself
upon the Ski Lodge at
Mt. Agamenticus in N.H.,
which wa, evident ly high
e nough to put the Uni·
versity of N.H:s score into
the top five in our club

a g g reg a te return s.

Anoth er surprise this year
was Ihe Ind iana high .
score a wa rd , which went
to Joel Bush, WA9J BF,
at 15. the young est state
winner ever. Joel. of
Knightstown, ra cked up
his 211..57.5 o n six meters
with just 2.5 watts to eig ht

elements.

A native of Tennessee,
" Bunky" Batts . K4EJQ / 4.
provided a " fi rst Virginia

.. f h"contact to many rom IS

mountaintop site . With
730,7.50 points, K4EJQ /4
came in seve nth in th e
nation', top ten (S.O.S.B.

category).

The VH F camera catches
th e WB2LYP!2 gang in
action : Left to right. WB2­
LRO, WB2LYP & WB2LDE.

Seated is WN2RLC.

BY BOB BROWN, K2ZSQ*

·c/ o CU. 14 v ande rvcntcr A ve .• I' o rt Washinglon, L. I.•
S .Y. 11050

Spring 1965

F
OR the first lime in longer than I care to
remember. Mother Nature graced the
nation's contest-minded v. h.I. addicts with

good weather the weeke nd of May 2-3 . After
years of read ing log co mments like "rained out
afte r the fi rst two hours" and "a lmost literally
swept off the mountaintop." what a pleasant
surprise to find stations actua lly working fo r
a fuJI 24 hours and better! Actually. some areas
did report minor showers of short durat ion.
but for once the majority of the country found
themselves eager to climb mou ntains and get
out into the open. Unfortunately for many.
however. the competit ion was tougher than ever.
This Spring's turnout was the largest in recent
memory, making for generally more contac ts,
but allowing li ttle extra time for a leisure ly XU?
between . Com plica ti ng things somewha t was a
good Sporad ic E opening that markedl y changed
the overall nationwide picture. as can be seen
in the results. what happened was that the
Southwest found itse lf in one extended opening.
the Midwest and South with scattered E. the
Far West with practically nothing other than
tropo and the East wit h a little bit of everything.
Two meters. on the other hand. resulted in
scores that were generally higher the country
over. which could part ially be attributed to
temperature inversions more or less coinciding
in man y sections.

While at the Dayton Ham vention in Apri l.
K9DZK and the writer spent some time rem­
iniscing about Con nersville. Ind iana. at which
time K9DZK vowed he would walk away with
our Spring mult i-operator certificate. As you
ca n see. he is as good as his word. T he ga ng
at the Connersville overlook (Elephant Hill to
us natives ) racked up a to tal of 2.352.900 points,
the highest recorded for this contest.

What with Six Meter Club of Dallas' members
making Texas S.0.5.B. sta ndings look like forty
meters. KIM RI somehow still managed to ac­
cumulate the highest point count in quite a
while : 1.3 1O.9()~. With poor to average partici­
pat ion in the NYC area . th is was quite a trick.
Perhaps the most important fac tor in Kirk's case.
though. was his exce ptionally high county figure.
which ran at M4. giving him a multiplie r that
made all the difference.

CQ V.11.F. Contest

Snow in May?1I Lots of it
if you operate where
W8KNC !KL7 did - 125
miles south of the Arctic
Circle . This year's Ala, ka n
return surpri'ed everyone.

•

Operating WBFT in Find­
lay. Ohio, were W NSPVN
(logg ing ) and WABGAU.
Both boys are H.S. sc phs,

President of the high.
leoring Six Meter Club of
Dalla s a nd himse lf the
third hig hest no tio na lly
in the 5.0.5.8. competi.
tion, Harold Cox, K51VB,
is pictured in a more re­
laxed post-conted pose.
His rig? A G.50, with
which he 's worked 45

states since May 1962.

The deserted mansion
pictured here was the
W82LYP!2 contest site in
South Ploinfie ld, N.J.
Stations were located in
the two dorme rs on the
fro nt of roof. In the
M.O.M.B. category, WB2-

LYP!2 came in eig hth.

. "
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Th e operating positions at WIASZ!I , re cipient of the
41h Place awo rd for M.O.M.B. The boys who accumu­
la ted the over l lh million points ere shown here (le ft
to rig ht): WA2UlP a t the six meter conlfo ls, and

K1 WH S calling CQ on two.

One interesting findi ng was th a t ve ry few
single o ps took advan tage of the full 31-hour
mult ipl ier, whi le the hillto ppers used it much
more extensively. The hou r a verage ra n abou t
26 for th e wi nners. Another result that is un­
usu al in such compet it ions was the relat ively
high percentage of yo ungste rs participating th is
yea r from the M idwest. Indiana sta te winne r
\VA9J BF is IS, while dozens of logs were re­
ceived from members of the Law nda le C hicago
Boys Club. Several h igh-sco ring groups in the
C lu b Aggregate compet ition noted tha t their bes t
o perato rs thi s yea r were under 20 years of age.

Novice participation reached a n all -time high ,
with a substa nt ia l block of Alask a ns adding
their scores to the pile . But the East C oasters
still captured the top certifica tes with scores run­
ning ro ughly twice their no rm .

Seven clubs crept into the elusive inne r circle
(scoring in excess o f one m ill ion po ints ) sig­
nify ing both a n increase in percentage of mem­
bers tur ni ng in sco res, and an overall upswing
in the activity fo r the weekend. Among them,
for the Berkshire VH F & Booze Society (no
kidding" } a nd Th underbolt VHF Society, it was
their fi rst crack a t the Club Aggre gate compet i­
tion. But pe rhaps the most re ma rkab le inc ident
was the Univers ity of N .H.'s phenomenal ri se
from a combined sco re in the last contest o f
3 13 to a re spectab le 1,526,676 this time. T hey're
threaten ing more for the '66 contest, and if
enthusia sm is a ny factor, they will proba bl y
m ake it.

The Powe r Multip lier: A Surpr ise
H a ving set the Sprin g contest m ultiplier at

1.25 for sta tio ns running less th an thirt y watt s

HIGH SCORES

M .O .M.B. . K9DZK /9 .....
C lub Six Meter C lub of

Dallas (Tex. )
S.O .S.B. . . . KIM RI. Conn.
Novice . .. \VN 20 J U .

2.352.9 00

2.043.039
1.3 10.904

107.820

.

THE TOP TEN - S.O.S.B.
K 1MRI . C o nn. 1,310.904
KJD UW/ J . Pa. 1,226.4R4
K5 IV Il. T ex. • • 836 .300
K5~1 LD. T ex. • 7 16. 100
WA2VLR. N .J . 660.060
K4EJQ / 4. ve. . • • 656.250
WA5A UA. T ex. • · . . 38 1,940
K2MH J. N.J. • · · · . • 375.624
WIl2FX Il, NY. • • · • • 284,580
KX VEX. ~ I ieh . • • 2X2.596

in pu t , we q ui te expected this almost neg ligib le
item to be igno red. It wasn' t, T o our com ple te
su rprise over 90% of a ll pa rt icipat ing stations
took advantage of the m ulti plier, p referring to
crank the power down. A nd a ppa re ntly the ir
a pproach was a sound o ne, since a high per­
cen tage of cert ificate winners fell into thi s cate­
gory.

T his is especially in te resting to us in view of
the fact that it has been a 'sign of the t imes' in
recen t years to go fo r mo re a nd m ore power.
A lso to be cons ide red he re is that a grea t num­
ber of contest regulars, who for yea rs have not
used the multiplier, " ra n barefoot" in this one.
A possible trend?

Stay Tuned-More To Come

The date of the next Spring CQ V.H.F. Con­
test, consistent with our fi rst -weekend pol icy.
has been set fo r May 7-8, 1966. (Club officia ls
would do well to make note of this dale). Mea n­
time a year of fame awaits those high on the
lists here . Augu st IZ·H o ur result s will appear
soon. For now, o ur congratu la tions to the win­
ners! 73. Bo b, K2ZSQ

Club Scores
Si x M eier Club o f D alla s (Tex.j 2.043,039
Hut ter Co. V HF A ss. (0 .) . ..... . 1,1103.0114
Read i n ~ R .C. Inc. (Pa. ) ,. ,. .. . . . 1.695,1U 7
Berksh ire V HF & Boo ze Society ( M ass.) 1.623.072
University o f N .II . A .R.C. (N .II .) 1,.526.676
T hunderbolt Vil F Society, Inc. ( N.J .) 1.314.388
Mo ntachu set A .R.C. ( M ass.) 1.071'1.1110
South P lain fi eld H .S. A.R.C . ( S .J.) 742•.5 74
Peninsula A . R. Kfu b ( N .J .) 660.060
51 . Rened ict ' s Pre p R .C. ( N.J.) .. 593.7 12
H il/.h Point A . R .A . ( N.J .) 387 ,504
Dobyns-c- Benne t t A .R .C. t T enn . ) 346.920
Clevela nd A.R. C . (Tenn. ) 333.900
Six and Two lI a m C lu b (III . ) ,.' 313.996
Com m unicat ions C lub o f New Ro che lle ( N .Y .) 284 ,580
Lawnd ale Chi ca go Boys C lu b A .R .A. ( Ill. ) .. 271,755
Five T owns R .C. ( N .Y .) 228.228
Mario"! VHF W l/.h-Banders (0 . ) 11 2,896
San Fernando V alley R.C. (Cali!.) 90.181
East Pa lest ine R.C . (0. ) 89.504
S i ~ M eter Club o f Chicago ( 111.) . .. 88 .628
W est K no xville A .R .C. ( T enn. ) 63,750
Arl/.onne A .R.C . ( III. ) . _........... 63 ,358
w est Los A nl/. e1es A. R.S. ( C a li!. ) 57, 195
C ase A .R.C . (0 .) 54 .750
O xford Furn ace V HF C lu b [ Ya.) 41.390
Portland Am ateur Wire less A ssn . t M e.] 39.200
Stout Rad io El ectro nics C lub ( Wise.) 37.680
Artie A.R.C . ( A laska) . . 29.603
La keview H a m Club ( M ich.) 20.240
Nashville A .R .C. (Tenn .) 13.650
Findlay R .C. ( 0 .) 6728
S .'lUlh Bav A. R .S . (C a lif.) 6268
Mo rris R .C . ( N .J .) 625fo
\ 1crrimack V a lley A .R.C. ( Mass. ) . 6156
Rock away A .R.C . ( N. Y . ) 4060
Cobb Coun ty A R EC ( Ga.) . 19~~
Whitman A.R.C . ( Fla.)
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Con necticu t
KIMRI 578 84 27 6 1.310.904
KIVOl 216 32 25 2 172 .800
KI FJV 146 17 18 2 44,676
WN ICWN 60 5 17 2 6375
WAIANB ...... 18 7 7 2 1053

Single-Band
Single-Operator.

The number groups afte r the ca ll
letters denot e the following : num ber
of contacts: number of co unt ies; hour
m u lt iplier; band o pe ra ted a nd final
score . The o the r competi tion classifi­
ca tions fo llow sui t.

Meet Kirk Feu reher,
K1MRI , of Connecticut,
this year' s high est sco ring
S.0.S.8. sta tion. Ki rk
pi led up a contact to ta l
of 578 in 84 co unties for
a who pping 1,310,904.

Mike Fahmie, WA6ZTY,
who opera ted at K6JHV,
pulled a rea l ups et In
Califo rnia by taking the
sta te away from lome
tough competition. The
secre t: Mike 's sale an len­
na-a two meter ground ­
pla ne! His 16<ou nty rec­
ord on 144 me should
stand for q uite some time.

Here 's J im Novak , WA9­
FIH, wha took 2nd Place
honors In the tough il­
linoi s Sta te competilion.

12.894

284.580
205.660

43.520
39.750
13.750
12.600

8818
4060

39.200
11.340

3000
2660

91.728
44 ,000
18.060

6156

5040
2000

13,369
12,600
11.700
10,920
10.120

4290
2979
2520
2250
1650
1215
1128

920
600
583
450
360
326
60
56
18

660.060
375.624
107,820
106.260

11.025
3300

282.596
230,256

20,240
9504
11 70

173.888

211.575
140,400
43.792

4590

5 23 2
9 14 2
9 13 2
5 18 2
4 22 2
6 112
86 2
7 6 2
4 , 2
3 112
3 , 2
3 8 6
4 4 2
4 5 2
5 3 2
3 5 6
2 4 6
3 3 2
3 1 2
2 2 6
1 ' 2

Xentucky
209 32 26 6

J[anaa a
56 18 4 6
25 4 10 6

Maine
100 28 14 6
709 18 2
40 15 5 6

........ 38 5 14 2

WDl XO
WADOl l

KI0YB
KIMTJ
KIMTJ
KI OYB

WA4SKP

MOSltlchuaelQ;
KIM IM 182 28 18 6
KllGH 100 20 22 6
WI MTV 86 14 15 2
KlJQQ ........ 36 19 9 6

WN9MRF 93
K91WU 90
W9AV[ 80
WA90GN 84
WN9N UB 92
WA9KQO 52
WA9CFK 62
WN90CX 56
WA9KAY 50
WA91 RX 50
WN9NVC 36
WA9AIJ 47
K9TBI 54
W90JR/9 , 24
X9YHF 38
WA9KGA/9 .. 24
W9KYA 36
WA9BRE 30
W9WJC 16
K90lX 14
WA9 F1 H ....•• 14

Indiana
WA9JBF 156 35 31 6
WA9ASl 156 24 30 6
W9HVY 136 14 23 2
WA9GNC 34 12 9 6

New Jer• • y
WA2VLR 386 57 30 6
K2MHJ 376 37 27 2
WN 20JU 210 29 18 2
WB2JKU 168 22 21 2
WB2RNO 42 15 14 6
WB2 MJF 40 11 6 6

Michigan
K8VEX 212 43 31 6
WA8COF 208 41 27 6
WABJ EI 88 8 23 2
KaZQE 66 16 9 2
WN80LO 18 5 13 2

New Mexico
W5CK ......... 104 31 4 6

New York
WB2FXB .... 340 27 31 2
WA2NZA .. 226 26 28 6
WN2RFG .. 108 17 16 2
WN2POM 106 15 20 2
WA'1'NIY 50 20 11 6
K2M BJ 70 8 18 6
WN2QLP 154 17 15 2
K2UHD 58 7 8 2

59,094
288

' 860
17&0
1470
1417
1350
975
900
780
770
704
676
220
'80
ISO
130
30

69.696
61.620
54,000
35 .030

8775
6970
6268
4488

54
23

49.680
132

54,416
1925

53.400
20

234.437
135.375
94.240
91,840
79.559
36.938
19.890
16.744
15.300

Al abo:ma
67 42 18 6
12 6 4 6

Georgia
K4lMQ /4 196 52 23 6
K4YIE 28 5 11 2

Illinoia
WA9FJW 121 25 31 6
WA9F1 H 228 19 25 6
W9VWY 190 16 31 2
WA9KAY 219 15 28 6
WA9FSN 144 17 26 6
K9ZWY 146 11 23 6
K9lWV 104 9 17 2
WA9EJE 92 14 13 6
K9ZWU 100 9 17 6

Florida
WA4JZT 178 12 25 6
KIWY$/l 8 1 2 2

K4BEI / 4 .....
W4UAR

CalUornia
K6JHY 198 16 22 2
KI PlX/6 ..... 316 6 26 6
K6U MV/6 360 5 · 30 6
WB6GFD 113 4 31 2
WA6TGH 130 3 18 2
WA6RTM 41 10 17 6
WB6JLC 59 5 17 2
WB6l NS 66 4 17 6
WB6EYK 18 1 3 6
K6UMV16 ... 6 1 3 2

Canada
VEJASO 138 12 24 2
VE3FXN 11 4 4 6

Alaska
Wl7FI8 62 I 24 2
Kl7£WH ..... 64 1 22 2
Wl7FHN 56 I 21 2
Wl7FH F .... 54 I 21 2
Wl 7FHK 60 I 18 2
Wl7FHI 52 I 15 2
K17 EPG 48 I 15 2
Kl7BEI 52 I 15 2
Wl 7FHM 56 1 11 2
KDRAX /Kl7 44 2 8 2
Kl7EPS .......• 52 1 13 2
Kl7FCG 22 1 8 2
Kl7EPH 24 1 6 2
Kl 7EWR 20 I 6 2
Wl7FHl 26 1 4 2
KL7FHX 12 1 2 2

Meet Hershel Mathews,
K4DTP, of Norfolk, Va .•
who lost the state to thot
Tennessee renegade. K...·
EJQ /4. A good 51 ,000
points. however, still re­
fl ect s plenty of hard work.

.'--

Meet Bob Rice, KlMIM,
of Hyde Pork. Massa­
chusetts. Bob took the
sta te with 91 .728, awoy
from creh -rtvet Kl ZGH.
Who 'll get the August

certifi(ate?

This shot was token early
Sunday morning, May 2,
ot the K1YlU /l site on
Mt. Wochusett, Moss. (e le .
2025' ). l eft to right:
KlPSS , Kl VPD, KIYlU,
ond K1ZGR. The group
place d sixth in the
M.O.M.B. ca tegory and

came in seventh.

Joining in May's Cali.
fornia competition was
Ulo Vi lms, W86L NS (ex.
ES6E ). Co in ci d e n ta lly ,
Moy h t a nd 2nd were
vlo's first two days on

6 me te rs!
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Gre at Brita in
G20HV/ P ...... 13 5 4 2 650

1.170
97'
770
682
630
130
112

120,900
89. 504
84.000
63.750
57.505
57,195
54,750
41 ,390
40.142
39,380
39, 325
37,680
36,036
22.680
15.775

7125
6728
6256
6240
4459
4374
1942
1800
1520
1440
1080
858
40'
337
31'
216
120
80

359 ,910
346,920
333,900
208.936
207.576
161 ,000
149.240
136.242

591.573
537,680
387.504

2,352.900
1.803.084
1.623.072

s 13
1 "1 11
3 7
2 7
1 4
1 ,

.............. 18
52
ss
26
36
26
18

..............

Multi·Operator.
Multi-Band

WB2QJB .3 76
W2HG R/2 230
W3UCA 258

K4PYK/ 4 236
WA4YN P 252
K4NCP .196
K3T5Q/3 216
WB6MGR / 6 184
W6CCD 140
K3QJJl3 .. 162
W3ZlR ..... 156

WN80LD
W17 FHI
Wl7f HM
WN3 BHF
WN3 BHO
W17FHl
WN3BJE

K90ZK/9 528 115 31 6, 2
W8CCI 524 111 31 6, 2
KlUYP/1 528 106 29 6.2
WIASl/1 642 82 29 6.2.

11/. 1.526.676
WA2SAB 690 86 23 6. 2 1,374,388
KIYLU /I 470 74 31 6.2 1.078,180
W3W1C /3 440 69 31 6.2 941,160
WB2lYP/2 413 62 29 6.2 742.574
K4LZO 350 54 31 6. 2, ;.'. ,

1215 732,375
WA2TWG12 336 57 31 6.2 593,712
WB2MRK ....360 53 31 6, 2.

I I'.
44266.2
77266.2
45316.2,

11'<
56 21 6, 2
53 25 6
41 26 6
31316,2
28 25 6. 2
41 26 6
29296,2
25316.2.

11'<
17 26 2
15 28 6. 2
25 176,2
14 31 6, 2

6 31 6,2
12 26 6

20 23 6
19 8 6,;.'.
16 21 6, 2
11 26 6
30 19 6, 2
26 18 6
9 18 6, 2, ;.'4

10176, 2
19 6 6,2
9 13 2

23 4 6, 2
3 26 6, 2

11 96. 2
3 18 2
1 21 6. 2
3 10 2

16 4 6, 2
I 18 6, 2
4 '6
7 7 6. 2
636,2,¥.
3 3 6, 2
1 6 6. 2
I 6 6, 2
1 3 6, 2
2 2 3.3. 10 sc.

W8GM 162
WA8GES 200
WA4VAW 120
K3TRY 106
WB6FEW/6 246
W8E DU 146
WA4JNl 72
KOPAT 70
K9YHH 94
W4VTN/9 110
W9CPB .. 66
WA40SR/ 4 77
WA2KIZ/2 11 2
WA9l EO 74
K7UG O 50
W8FT 46
WA2CMG 68
Kl7ENO 80
WB21DD 36
Kl7E1Q 81
KL7ENZ 74
Kl7ECO 60
WA2YTE 19
W8KNC/Kl7 64
K9YHB 54
WB6NST 14
WA2PJL12 18
K3FOC 30
KL7Al1 42
WA6YEP 36
Kl7AEQ 32
K7ZfG 16

2278

5880
3840
2860

107,820
43.520
39,750
13.369
10.120

8,818
6.375
3,960
2.520
1.860
1,470
1.417
1,350
1.215

4235
700
455

836.300
716,100
381.940
271.674
119.520

86,877
12,168

2980
1625
400

656.250
51,000

408

12.844
'00'

1.226.484
255,424
123,200
54.600

5425
3780
2100

682
640
630
360
125
112

T.nn• • •••
7613136
44 7 13 6

T.xa.
364 75 31 6
330 70 31 6

.... 226 65 26 6
234 43 27 6
166 36 20 6

.... 118 31 19 6
72 13 13 6
12 12 8 6
10 13 5 6
20 4 4 6

Nor th Ca rolina
1<4VAA 42 14 10 6
WA4WZQ 32 8 12 6
WA4WIP ..... 28 7 10 6

Or.gon
K71fGI7 44 7 11 2
I<7WXW 14 5 8 6
WA7BIN 26 2 7 2

1<51VB
K5MLO
WA5AUA
WA5LPA
K5CMC
WA5EOI
WA5Cl X
WA5lYX
K5TYP , .
WA5KUK

P('nnsy1vania
K3DUW /3 628 63 31 6
K31~ 307 32 26 6
W3ETB 224 25 22 6
K31PM 140 39 10 6
W3MAA 31 20 7 6
K3'(IZ . 48 7 9 2
K311J 42 4 10 2
WN3BHf 26 3 7 2
WA3CPQ 32 2 8 2
WN3BHD 36 2 7 2
K3AlQ!3 18 4 4 6
WA3CPR 20 I 5 2
WN3B1E 18 1 5 2

WB2Qn 38 4 12 6

WA4WDU
K4F1W/4

Virg inia
K4EJQ /4 .,. 300 7 25 6
K40TP ,100 17 24 6
W2UZN /4 17 6 4 6

Ohio
WA81<BO 152 29 21 6 113.988
1<81ES , 147 32 24 2 112.896
WN8PHT 22 8 9 2 3960
WA800M/8 12 1 2 3/4 30

Novice Results
WN20JU 210 29 18
WN2RFG 108 17 16
WN2 POM 106 15 20
WN9M RF 93 5 23
WN9NU B 92 4 22
WN2QLP 154 17 15
WN ICWN 60 5 17
WN8PHT 22 8 9
WN90CX 56 7 6
Wl7FIB 62 1 24
W17FHN 56 1 21
Wl7FHf 54 1 21
W17fHK 60 1 18
WN9NUC 36 3 9

\
These antennas may look
sma ll. but that bottom on e
is th e 47 ' I elre x for six
meters that th e Thunder.
bolt VHF Society used in
N.J . th is yea r. O pe ratin g
under th e call WA2SAB,
th e group come in 5th in
th e notion in th e M.O.M.B.
ca tegory. (Sma ll antenna:

38 e lement Tehu l).

M.O .M .B. pa rtici pa nt
Bobby McCallie , WA4·
YAW. of Knoxville, Tenn.

•

High .scoring Maine ste­
tian : Martin Feeney. Kl ­

OYB with 39,290.

Th e Case Institute of
Technolog y A.R.C. we nt
all out for th e Ma y con­
test. Sta nd ing : K8 lCe,
WA8MEO. K8YMK . su.
ting : WA2USG & K8T1 E.

--"Fourth Place Novice win-
ner t his yea r is Sieve
Manhall, WN9MRF. of
Cicero, III. His Dad, who
also part ic ipated , is
WN9NUC, wh ile youn ge r
brother is WN9NUB, and
sister, WN 9NUD. This fam
homily use th e Heath

Twoe r exclusively.

Re presenting the top­
ranki ng Six Meter Club of
Da lla s is Ken Rushing,
WA5lPA, wh o scored
third in the individua l
club 's competition with
his 271 ,674. Ken reports
pi cking up 20 new coun-

t ies in th e May bosh.
Fint Place Michigan winner is none other tha n Iva n

Smith , K8VEX of Wayland.
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S 'ep b ) ' step ins ' rllc fions for

PUTTING THE APX·6 ON 1215 Me
PART II

BY BOB BROW N; K2ZSQ AND AL L E N KATZ; K2U YH

Part II, the conclusion of this discussion of APX·6 covers the conversion of the

cavities, testing and tune up procedures.

Fig . 6-Sectional view of the top port of the tr a nlmitte r
cavity showing the 8NC fitt ing and the coppe r strap

feedback coil.

torch is recommended for this opera tion. and
for all othe r cavity-soldering. A convent ional
soldering gun just doesn't get hot enough.)

Now drill the % " holes whose position was
fi xed by center-punch earlier.

Put the cavity ring (metal) around the upper
part of the transmitter cavity and so lder a BNC
connector in the hole drilled in Ihis section. A
copper strap abou t 3/1 6" across must be
soldered between the end of the nNC fitting a nd
across the center of the cavit y as shown in fi g. 6.

\.... BNC
f lll'''9

Fig. 7- 0 ime nl ions of the
feedback loop placed in
the lower section of the

tra nsmitte r cavity,

o
aN' f ,"n;

r Wid' Ccpptr

•"'"--_-"l

Over the hole in the bottom part of the trans­
mitter cavity, solder a ¥ll " nut to the outside. A
special BNC fitting should be purchased to screw
into Ihis nut. (The type of BNe fitti ng needed
has no flange and is threaded to fi t a % " nut. If
one cannot be found, you can make one from
a standard BNC filling. Bend the flange back and
forth with the aid of pliers and a vise unt il it
breaks off, then file smooth and tap the con­
nector.)

A small coi l made from a piece of copper 'AI "
wide and I" long must be soldered to the fi tt ing
(see fig. 7). The feedback loop is a length of

-Com r tbuu na edi tors, VHf COLU M N .

P
ART I of th is series. publ ished last month.
covered the const ruction of the modulator­
power supply chassis and the conversion of

the i.r. strip. We are now prepared to work on
the cavities.

Step 5-Those Cavity Modifications

T he local oscillator cavity requires no con­
version; however. the transmitter cavity modifi ­
cations more than make up for th is. T he
transmitter was origina lly designed to opera te
on voltages used for pulse modulation, and will
not function on the low voltages used for a.m.
pho ne. T o make the transmitter circuit oscillate.
a new feedback system must be constructed.

First. remove the tubes from the cavities by
pulling up on the spring clamps and pull ing out
on the lube sockets ( note which lu be is for the
IransmiUer. )

Two holes will have 10 be drilled in the trans­
mitter cavity for a feedback loop. T he position
of these holes ca n be found exactly by drawing
a vert ical line up the transmitter ca vity, starting
from the back left-hand corner of the chassis on
which the cav it ies are mounted. (See photos.)
On this line. measure v.. H down from the top
of the transmitter cavi ty and center-punch to
fix the position of one hole. Now measure up
1~ H from the cavity chassis and center-punch to
fix position of the ot her.

Next. remove the 18 screws holding the grid
and plate halves of the cavities together. In the
top section of the transmitter grid cavity will be
found two protrud ing metal lobes. These must be
broken off. This can be accomplished by swing­
ing them back and forth until they snap. There
are also two holes in this part of the cav ity which
div ide the grid and plate sections of the trans­
mitter cavi ty. T hese holes must be filled in. Cut
two lobe-shaped pieces of copper sheet (a small
square of copper flashing can be purchased at
any hardware store ) , making them a little larger
than the holes they must cover. Solder the two
copper pieces over the hotes. (A Benzomatic
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i4'

from the control and power sockets are covered
with a pla te in which smaller holes have been
drilled for the TR...NSM IT·RECEIVE switch and
pilot light.

The modulator /power supply chassis is
mounted next. Mount this chassis using the
same holes that were used for the pulse power
supply. The back cover can be attached to this
new chassis with shee r metal screws.

Next. the cavities must be put together and
mounted on the front panel along with the o ther
controls.

•

Step 7-Wiring Sections Together

The last stages in the APX-6 conversion is
the connect ing togeth er of the unit's main parts
( modulator / powe r supply. cavities. and i.f. strip)
and the wiring of control system at the main
termina l strip on the fron t panel.

This operation is accomplished as follows: To
pin I on the main terminal strip (loca ted next
to the cavities) connect the green (receiver mon­
itor) lead from the i.f. strip. To pin 2 connect
the green /white (video output) lead from the
i.f. strip. To pin 3 goes the blue/ yellow (audio
feed ) wire from the i.f. strip and a lead from
the SOOK aud io gain contro l mounted on the
front panel. T o pin 4 connect the blue / white
a.v.c. lead from the i.f. strip and wire to ground.
To pin S connect the brown / white (sens itivity)
wire from the i.f. strip and the lead from the 5K
sensitivity control mounted on the front panel.
To pin 6 run the red {i.f. plate voltage) wire
from the i.f. strip. the brown /whi te (local oscil ­
lat or plate voltage) lead from cavi ties. and the
lead (marked # 6 in fi g. 10 ) from the T·R switch.
To pin 7. connect the B+ lead of cable 1 (300

Fi g. 9-Front view of the APX-6 showing the control
grouping s. Above the meter are the t ra nsmitt e r 1K
CATHODE '0' and the receiver AUDIO GAIN . The toggle
switch cont rols the meter to enc b le read ing either
crystal or transmitter cathode current. Arong the bottom
row are; mic joc k. tran s. ca thode jock. tra nsmitte r
a ud io. A.C. On·Off. fuse. receiver UN ' lTlVITT, TlANSlrollT·

IEC EIVI switch and the Pilot light. The jacks or. for
phones a nd 0 spore. Above the cont rols on the right are
the cavity tuners; Tll: AN' . '1E9., IEC. U IQ. and r.c. fll:E9.

&au af 1840
(no' u••d ) - -

~ '-"'....a' ....
,_ Sot _••

'--"""'/

Step 6-More Drilling

T he next phase of the APX-6's conversion is
to drill any new holes needed in the front panel
and cover the ollrl ones not used. Figure 9 shows
the front panel's fin al layout. The large holes

'0_"'". II '

The red and white lead from the I8 40's socket
should then be connected to the transmitter high­
voltage through a 2.2 meg resistor. bypassed
with a 1.2 mmf capacitor and mounted on the
front panel.

In some APX·6's it was found that the TR
cavit y would not tune to 1220 rnc. This can be
correc ted by cu tting !.4" off the length of the
cavity's plunger. To get at the plunger. unscrew
the six screws holding the cavit ies to their
chassis. T hen clamp the TR plunger in a vise
and saw off its end.

Fig . 8-Arrangement used to substit ute a neon bulb
for the 1B40 fla sher in the TR ca vity. The termina l strip
is mounted on the front panel and the Xmtr B+ is

tak en from the T·R switch .

RG -S9 / U coax connected between the two BNC
fittings. T he length of this loop must be Ph
wavelengths long on the frequency of operation.

Although the receiver covers the entire t 296
me band ( 12 15-1300 me }, the transmitter cav ity
will only tune to about 1225 mc without further
modification. This limitat ion is not rea lly serious,
since the length of the feedback loop will stop
the transmitter from oscillating over more than
a few me. xtost APX-6 operation in the U.S. is
concentrated around 1220 mc.

A feedback loop for this frequency is abou t
7.8 H long; however. to ma ke certai n your APX-6
is transmitt ing in the band. experiment with the
length of the feedback loop until max imum out­
put is obtained at the very top of the transmitter
frequency sca le.

The only modification of the TR cavity usually
needed is tha t of the fl asher tube. a IB~O. T his
was designed to conduct on transmi t. detuning
the T R cavity and stopping r.f. from overhea ting:
the mixer diode. The 1840. however. will not
flash on the low voltage used in the converted
APX-6. A small neon bulb such as an N E-2 ca n
be used to do the IB40's job.

Break the glass of the 1840 and solde r one
lead from a N E-2 to the disk at the bottom of
the tu be. The other neon lead is soldered to a
pin from a miniature tube socket which just fi ts
arou nd the IB40's center pin (see fig. 8) .

I

•

November, 1965 • CO • 47



F.M.

It seems only reasonable that since much of
the converted APX·6's modulation is stilt f.m .
to a great degree. an f.m. detector at the receiving
end might produce better results. W9J Iy:1 tried
the idea and found that he obta ined more than
two " S" units gain by making the change. This

Now you'll need some power. Run the a.c.
leads directly to the I to volt On-Off switch and
from there to the a .c. line through a fuse, Okay,
conversion complete.

Meter Readings

In the metering circuit. the cathode current to
the final should read approximately 50 mils . This
can be accomplished by adjusting the IK cathode
potentiometer for maximum output current.

Crystal current should normally run about
I rna or just a bit over. It should be mentioned
here that an extremely strong signal will oc­
casionally result in a slightly increased crystal
current.

If the neon flasher is functioning properly,
the crystal current should never exceed 5 rna .
A current reading in excess of this amount will
overheat the crystal mixer and probably burn
it out.

1
I

" 06BN6

III"" " " .f,om co.

volts) from the power supply and the 300 volt
lead to the T·R switch. To pin 8, run the black
(ground) wire from the I.I. strip. the black
(ground) wire from cavities. and the K lead of
cable J from the power supply.

To pin 9. connect the black /white (heater)
lead from LL strip. the black /white (heater)
lead from cavities. and the "A" lead of cable I
from power supply. To pin 10. solder the " D"
lead of cable I (plate voltage to transmitter )
from power supply. red /white (neon bulb) lead
from cavities, and plate voltage to transmitter
lead from the T·R switch (marked 10) . To pin
II, fasten the "C" lead of cable I ( 150 volts )
from power supply. and 150 volt lead to TR
switch. To pin 12, connect the "G"lead of cable
J from power supply (audio ampl ifier plate
voltage) .

Miscellaneous connections: The "F" lead of
cable I goes to the center of the 500K audio-gain
potentiometer mounted on the front panel. The
"H" lead from cable 2 runs to the mike jack.
The ''I'' and "J" wires from cable 2. run to the
500K transmitter audio ga in potentiometer. al so
mounted on the front panel. The blue wire from
the cavities (transmitter cathode) goes to the
IK variable on the front panel and then to the
metering circuit. The crystal current lead. a
yellow /green wire. from the i.f. strip goes to
the metering circuit.

( A)

( e)

~f( .. r . Go f'I Po'.
~ f o r (...-I"PI-'le- t1 10 P ,.. .s ltoIo", 1... _ 1 S I" p

_ (C)

Fig . 10(A)-Metering circuit, in upper position mea\ures
transmitter eethcde current. Shunt R, is 6 ' o f ;:30
wire but may vary with meter used . (8) Wiring of the
T.R toggle switch or rotary mounted on the front panel.
All conncelion$ are made to the main terminal strip.
(C) wiring of the receiver SENSITIVITY and A.F. GAIN

(ontrois.

Figure to shows the wiring for the control
and metering circuits. The shunt indicated may
not be the correct one for the internal resistance
of the meter you use. If it gives an off-scale
reading. or one too low. change the shunt value
accordingly.

Fig . ll - Modifi ca tio n of the APX ·6 receiver for f.m.
detection .

additional modification (see fig. II) has the
added advantage of eliminating radar signal In­
terference and being adjustable via the buzz con­
trol to copy a.m., Lm.. or a combination of the
two. To modify, remove V:1U7, V:IU" and V:1H'.1
tubes and replace with this circuit. Transformer
7.:IU" is used as a quadrature coil and should be
tuned for maximum audio, Adjust Rl for best
speech quality and volume.

Tuneup

Using a 3" piece of wire as an antenna. turn
the transmitter on and vary the transmitter cavity
frequency control untit the transmitter's cathode
current begins to rise . A point will be found
w here the current is at a maximum. at which
time turn the special threaded B C connector
unt il the current peaks up even further. This
orients the coil (fig. 7) for maximum pick up.
If your feedback loop has been cut to the right
length. this maximum-current point should be
near the top of the frequency scale.

A simple field strength meter can be con­
st ructed and the cathode potentiometer adjusted
for maximum output accordingly. or you can
sim ply test against another A PX·6 for best out-
put. [Continued 011 page 1061
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Homebrew Your

Meter Scales
BY GARY L . ERLAND." KllGBT

H
A V E you ever wished you had the right

meter scale for that new homebrew
project? w ell. if so, read on. Changing

the meier face and calibrat ion is not as hard
as you might expect.

Yo u just built a new receiver or stand ing wave
rat io bridge and are look ing for a suitable meter.
You could orde r o ne from a manufacturer. but
this takes time and is expensive. Even then. the
calibration. say for an "S" meter. probably won't
correspond with the a.v.c. characteristics of your
receiver. T he solution to th is problem is a simple
one. Let's put a new sca le on the existing meter.

First a few precautions should be mentioned
before you open the meter. Clean your work­
be nch and all tools with which you will be
work ing . Be sure no dust or meta l filings are
left . Place a large piece of paper down to work
on. A white one will help illumination. A closed
roo m will keep the air circu lat ion down. These
precautions will better ensure against meter
contamina tion .

Place the meter o n its face and remove the
three screws holding the case. Extract the move­
ment by graspi ng at the terminal posts. If the
movement is frozen . carefully and gent ly twist,
then lif ting stra ight up. Be carefu l in handling.
and lay the movement on its back. Using a
jewe ler's screwdriver, remove the two screws
holding the face to the movement. T ake note
of the pointer stops and grounding strap if ap­
plicable. Be extremely careful with this removal
as the pointer can be damaged.

·7{).! Cherokee Ci rcle. Sanford , Florida.

'ow is a good time to examine the movement
for contamination. Inspect. with a magnifing
glass, between the pole pieces for metal part ic les.
Any dust or lint can cause poi nter sluggishness.
Do not blow 10 remove this. Fine poin t tweezers
will remove the larger particles. The meter move­
ment should then be placed where it won't be
damaged. Cover it with a plastic container o r
similar object.

Modificat ion

Examine the meier face and decide o n your
new markings. We don't want to re move any­
th ing which can be used . For example, we' ll
calibrate a 0- 1 rna meter for indica ting s.w.r. A
100 microamp meter ca n be calibrated in the
same manner. Using a typewrite r eraser or an
ink eraser, carefully remove all un wanted mark­
ings . These will usuall y come off very easily and
witho ut harming the white backgro und. Use light
strokes and take your time at this point. In our
example. we' ll remove only the wording " D.C.
~1 illiampcres", as the original scale can be used .
(See fi g. IA. )

A graph in the A RRL Ha ndbook, me asu re­
me nts section, will give us s.w.r. values versus
curren t for a zero to one ca libra ted meter. We
find a standi ng wave ratio of 3 to I co rresponds
to a reading of .5 rna on our me ter. Likewise,
2.5 to I equals 0,45 rna, 2 to I equals 0.3 5 rna and
1.5 to I equals 0.2 1 rna .

By using decals, we will place our cal ibrat ion
marks on the meter face. I've fou nd the dry

[Continued O fJ Page 105)
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Fig . l (A)-Basic 0·) ma mete r sca le . (8) Some mete r scale afte r modifi ca tio n for s.w. r. f unction . (C)-A mete r
scale mod ified to mea sure plate voltoge, grid curre nt, a.w.r . and per cent of re fl ecte d powe r for use in 0
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ummer DC
BY R . H . FRANSEN,' VE6TW ;::=====

This dummy lood is suitoble fo r use with 52 ohm coax at powers up to
100 watts, continuous, The tuning arrangement permits the removal of
inductive reactance to provide a purely resistive lood. This may be used

to calibrate s.w.r, bridges as explained in the text,

I
HAVE a n S.W. r. of 1.1 :1 . old ma n. I have

heard th is or simi lar sta tements t ime and
aga in and it a lways is good for a laugh

or two. The thing is how does he know it is
1.1: I; becau se th e mete r says so? If he is like
most of us his S.W.f. bridge is e ither a kit o r a
homebrew unit in the Monimatch style. But. if
one wants to read the s.w.r. to a gnat's eyelash.
and most hams seem to. one needs a dummy load
to calibrate the s.w.r. bridge: otherwise an s.w.r,
reading does not make much sense. A light bulb
is utterly useless as a load except th at it shows
the presence of r.f.

T he dummy load we want should have some
special characteristics:

1. No reactance whatever at the frequency
we want to use it on. ( In this case 3.5 me-So rnc.)

2. Be able to dissipate a t least 100 watts so
it can handle the average transmitter.

3. The impedance should not change with a
change in input power.

4. The dummy load should he suited for the
most popular coax cable in use; th is seems to
be 50 oh ms at present.

The Circuit

Looking at fig. I we see a resistor (specia l
type) in series with a variable capacitor and by
means of this arrangement we are able 10 tune
out all reactance in the dumm y load . This pro­
vides a pure resistive impedance at the input
connector over the range of 3.5 mc-30 me.

Construction

The resistor is mounted on th e boltom of the
case and spaced at least -}4 " from the back using
the special non-magnet ic brackets that are sup­
plied with it. T he variable capac itor specified is
a broadcast type having cera mic standoffs and
is mounted on surplus ceramic standoffs. The
coupling between the vern ier dial and capac itor
is also ceramic insu lated . I had these parts in the
junkbox but any good type insulation will do.
Do use a vernier d ial if at a ll possible because

-227 Cotto nwood A venue . Sherwood Pa rk , Alberta,
Canada.

the tuning is rather sha rp at the higher freq uen­
cies and it makes the capacitor so much easier
to reset .

Calibration

If you do not have an s.w.r. bridge yet by all
mean s make o r buy the type of the 2-unit design.
the coupler and the indicating un it. It is th e
easiest to ca librate and use. whatever you use.
connect it directly to the dummy load with a
double male coax connector and use 50 ohm
coax of an y length between the bridge and the
transmitter. Make a special cable just for the
dummy load and yo u will always have it when
you need it.

A double male coax co nnector can be made
by joining two connectors Amphenol 83· ISP
with a piece of copper tubing (% " o.d.} . Solder
this and slide a piece of :: 10 wire through the
center contacts; solder this also.

Set the dummy switch to 50 OU ~ I S and tune
up rig at (he bridge ca libra tio n frequency.
usually ± 29 mc if used o n 10-80 meters, Now.
set the dummy switch to position:: I a nd . sta rl­
ing from the low capacity side of CI . tune for
minimum reflec ted power on the s.w.r. bridge.
Retune the fi na l of the rig and again check to

[Continued 0 11 Page 102)

R
50

Fig. I-Circuit of the perfect dummy load. The copa citor
is used to tune out the reactonce . The resistor is a SO
ohm non-inductive 100 wott unit mode by Ohmite
(# 2204). Copocitor C1 is a dual 36S mmf broadcast
type variob le and C2 is a 1300 mmf 600 volt fixed un it.
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CQ Reuietos:

The National HRO-500 Receiver
BY W I L FRED M. SCHERER," W 2AE F

\

J
UST a t the time we were looking for a n

accurately calibrated general-coverage re­
ceiver ( 0 use as a tunable 6.5 me i.f . with a

J36 me converter for Doppler measurements on
some of Oscar Ill's companion satellites. the
expressman arrived with exactly "what the doctor
ordered"-the National HKO-500. 5 kc to 30 me
continuous-coverage receiver.

After recording a couple of satellite passes
with the v.h.f. converter ahead of the receiver.
we could not resist setting aside the converter
a nd OU T scheduled sa te llite activity to spend the
remainde r o f the day combing through the v.l.f.
and the h.f. spectrum to sec what cou ld be heard
over the extensive range afforded by the HRO­
500.

Of course all the usual h .f. signals were picked
up. such as those of the short-wave broadcasters
both foreign and the V.O.A., the marine radio­
telephone channels. RlTY, ship-to-shore com­
mercial services. commercial s.s.b. channels.
W\VV and C lf U, satellites on 15 and 20 me,
~fARS nets, the amateurs includi ng those on 160
meters-and alas. the C B'ers too . At the low
frequency end we re th e standard broadcas ters.
and th is ole brass pounder had a tou ch of sea
feve r listen ing to the ship-to-shore gang on 500
kc, but especially intriguing were the v.l.f. signals
of aeronautical beacons, weather reports and the
60-17 kc signals from WWV B-L, the U.S.
Naval channels. G BR in England and even our
a.I. oscillator on 5 kc! What's more. all signals
were spotted on frequency right down to the last
kilocycle, making the set a good frequency meter
too.

Well. this is o nly par t of the story about this
exci ting receiver. so Jet us now de lve into the
tf RO-500 for more de tails.

»Techmca ! Director, CQ .

T he v.l.f. and h.f. coverage is obta ined using
60 different 500 kc wide ra nges dis tri buted over
5 separate bands. T he I kc ca libration steps.
tu ning ratio. accuracy and stability are identical
for each range. All modes of reception are avail­
able with faci lities for s.s.b.. a .m., c.w., f.a.x., or
Ls.k. Selectivity can be optionalized with a
choice of a 0 .5. 2.5. 5 or 8 kc bandwidth along
with passband tuning and a rejection-notch filler.
A lso included are an S-meter, a 50 kc crysta l
ca librator and an a.g.c. threshold control.

Complete transistorization elimina tes heat
problems. min imizes deterioration of com­
ponents and ensures de pendabi lity and high sta­
bility. Instant operation may be had from either
a built-in 11 5/ 230 v.a .c. operated power supply
or directly from a 12 v.d.c. source. With the
latter. a current drain of only 200 rna makes
economical battery operation feasible for field
applications.

T he most up-to-date solid state circuitry i­
used a nd highly advanced design features arc
included that have not heretofore beer
fou nd in comme rcia lly ava ilable receivers. Of
specia l note is the phase-locked freq uency syn ­
thesizer that furnishes the numerous mixer­
injec tion signals needed to cover the exception.
ally wide freque ncy range.

Frequency Convenions

Refe rring to fig. I. (he frequency 1 conversion
system for the HRO-500 is as follows:

Double conversion is used on bands 3. 4 and
5 (4-30 me) where the input signals are applied
to the first convers ion mixer to produce an i.f.
of 3.25-2.75 me, obtained h)' heterodyning with
signals from th e frequency synthesizer that pro­
vides specific frequencies 500 kc apart.

For example: Usi ng the 10-10.5 me range on

The HRO-SOO. The preselector diol
window is o t the left o nd the S-mete r
is ot the right. The low.freq uency end
of eoch rang e is ind icated in mega ·
cycles by numera ls thai show up in
the cen ter window. The 1 kc steps
for each range ere rea d from th e

PW dial at the ce nter.
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band ~ . the synthesizer ou tpu t is 13.25 me which
when mixed with a 10 me signa l. produces a
3.25 me i.f.. and with a 10.5 me signa l the i.f.
is 2.75 me. On the next range. IO.S-11 me. the
syn thesize r output is 500 kc h igher. or 13.750 me.
so a 10.5 and an II me signa l a lso will prod uce
the respect ive i.L's of 3.25 and 2.75 me. T hus,
for each 500 kc ra nge change. the syn thesizer
outpu t Is according ly swi tched 10 the required
500 kc inc rement that prod uces the desired i.f.

The ou tpu t of the 1st mixer goes th rough a
tun able i.f. am plifie r and to a 2nd converter
where a 230 kc outpu t is obtai ned by mixing
with the v.f.o. frequencies o f 3048-2048 me. T he
230 kc signals then pass th rough either a 0.5 or
2.5 tc tunable bandpass fi lter or through a 5 or
8 kc fi xed filter. then through the 230 kc i.I.
amplifier and to a produc t and an envelope de­
tector. T he a.I. outp ut is then taken from the
appropriate detector.

Trip le conversion takes place with bands I
and 2 (5 kc-a me) by feeding the input signa ls
to a n additional converter th at can be switched
in ahead of the regular 1st mixer to pro vide "up"
conve rsion to 26-30 me. accomplished by he te ro­
d yning with a 26 mc crystal -cont rolled fre­
quency. The syste m is one that elim ina tes images
and spurious respo nses that mi gh t otherwise
occur.

Circuit Highl ights
A silicon n.p.n. transistor is used for the r.f.

stage wh ich is employed for a ll ba nd ra nges ex­
ce pt the 5-500 kc segment of band I. " Preselectur
T un ing" employs a th ree-sect ion va riab le capac­
itor to ga ng tune th ree resonan t c ircuits tha t are
arranged to prov ide optimum impedance match­
ing and the maintenance o f high Q for excellent
f ront end se lec tivity.

The 1st conversion mixer has an n.p.n. tran­
sisto r with the r.I. signa l applied to the base and
the synthesizer signa ls injec ted to the em itter
th rough a high -pass fil ter that elimina tes unde­
sired low. fre quency components from the syn­
thesizer. T he re are two up-conversion mixers.
each using a single diode. One is used for band
I and has a 26-27.5 mc ba nd pass-coupled out put
to the 1st mixer. wh ile the other is for band 2
and has a 27.5· 30 rnc band pass out put. When the
5-500 kc r ange o n band t is used . the preselecto r
is by passed and a sepa ra te low freq uency
antenna input is connected d irec tly to the band
I mixer.

A.G .C. Thre .hold
A n a .g.c. threshold control is inserted between

the secondary of the in put transformer and the
base of the r.f. t ransistor. This control actua lly
is a 4 step a ttenua tor tha t pro vides an insert ion
loss of 0. 10. 20 or 30 dh. Its usc mi nimizes
ove rload. desensitizat ion o r cross modulation
from exce ptionally strong adjacent sig na ls and
reduces residu al background noise between sig­
nals. part icularl y du ring s.s.b. and c.w. rece p­
t ion.t

'Scherer , W. M. " A Step Au enuator, ' CQ. Oct. '64 ,
p . 43.

Bottom view of the HRO-SOO. Most of the components
are mou nted on ve rt ica l ter minal boa rd s, providin g

rea dy cccesstblllty.

The tunable i.f. amplifier tha t fotlows the 1st
mixer consists of a single p.n.p. stage with double
tuned input and output t ransforme rs tha t are
gang-tuned with ca pacito rs a long with the v.f.o ,
used for the 2nd conve rsion m ixer. Here, proper
impedance-matching taps ensu re high Q and
selectivity as well as gai n. No compromise has
been made using bandpass ci rcuits. A p.n.p. tran­
sistor also is used in the 2nd m ixer. wi th signa l
and v.f.o. injec tion to the base and emitter re ­
spectively.

V.f.O.
T he v.f.o. ope rates as a grounded base oscil­

lator with feedback obtai ned from a low im­
pedance ta p on the tuned tank in the collector .
Tempera ture compensation provides stability
which is augmented by wide-spread heavy plates
in the tuning capacitor. Speciall y shaped plates
and a non-cumulat ive se rra ted tracking section
make a linear-t uning sca le possible.

An emitte r-fo llower is used be twee n the v.F.o .
and the m ixer 10 pro vide isolat ion and impedance
matching. It is lightl y coupled to the v.I.o. tank
through a 3 mmf which. in conjunction with a
shunt-connected 150 mmf capacitance at the
emitter-follower inpu t. washes out load varia­
tions from th is stage.

The filters followi ng the 2nd mixer consist o f
a double-t uned transfo rmer for X kc bandwidth.
two double-tuned transformers fo r 5 kc and six
tuned circuits. capacitively coupled and im­
pedance-matched. for the 0.5 / 2.5 kc steep
skir ted filler. \Vith the latte r. either bandwidth
is obta ined by switc hing coupling ca paci tors.
while passband tun ing is had using a (, gang
variable ca paci to r that tunes each ind ividual
resonan t circui t at the same time. The filter pre­
amplifier makes up for the insert ion loss of the
narrow fi lter.

A passive rejection-notch tunable filter is lo­
cated between the 1st and 2nd stage of the i.f.
amplifie r that feeds an envelope and a product
detecto r. T he product detector uses a pa ir o f
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Fig. 2-Block diag ram fo r the basic line up of the frequency synthesi zer used in the HRO·SOO.

1
I

d iodes in circuitry comparable to that used for
balanced modulators in s.s.b. transmitters.

The a.f. sec tion has a 2N2429 stage th at drives
a pair o f push-pull T I-3027 power transistors to
2 watts fo r an external 3.2 ohm speaker. Head­
phone output also is avai lable. as well as a 600
ohm balanced output with a fl oat ing or grounded
center tap.

A.G.C.

A unique method is used to obtain a .g.c . volt ­
ages of correct polarity for both the p.n.p. and
the n.p.n. transistors. R.f. from the 3rd i.f. stage
is applied. th rough an emitter follower. to a vol t­
age-doubling rect ifier. providing a d .c. control
bias for the 1st i.f. An increase in signal strength
then will red uce the gain and current in the 1st
i .f. transistor. The cha nge in voltage drop in­
curred th ereby ac ross th e emi tter res is tor will
produce a positive goi ng voltage fo r p.n.p. a.g.c..
whi le a negative going voltage for n.p.n. a.g.c.
is obtained from across a resistor in the collector
circuit . T he a.g.c. has a fast attack and a slow
release. An r.f. gain contro l in th e a.g.c. recti fier
return path varies a positive voltage used as a
reference level above which initia l a.g.c. bias is
developed.

S·meter
The S-meter o pera tes full time. R.f. from the

last i.f. is sa mpled. rec tified and a pplied through
a d.c. am plifier to a bridge-type meter circuit.
The zero set is obtained by appropriately biasing
the detector; sensitivi ty is co ntrolled by the de­
gree of co upling to the i.f. stage.

Power Supply
Operat ing vo ltage for the receiver may be

obtained d irectly from a 12 v.d.c. source for
which internal zener-diode regula to rs are pro­
vided for volt age-sensit ive circuits. A series-co n­
nected diode in the d .c. input line protects the
transistors from damage ...hould the polarity of
the supply potent ial be accidenta lly reversed. ,\
panel switch cuts off the dial lam ps to reduce
current drain d uring bat tery opera tion. In ad ­
d ition to the zener regulators . a bui lt- in flO-cycle
a.c, power supply. wh ich may be connected for
115 or 230-voll use. has a series-connec ted
transistor regulator. A "w itch transfe rs the cir­
cuitry requ ired fOI" a.c. or d.c. operation.
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Frequency Synthesize r

Unfortunately. space does not allow more
than a basic description o f the frequency syn­
th esizer. Referring to fig. 2. the h.f. osc illa tor
provides 52 separa te heterodyn ing frequencies
for the 1st mixer in the receiver. These are in
500 kc steps from 7.25 to 32.75 me. The osc il­
lator is self-excited and ord inarily could drift
o r not be tuned to exact frequency. However.
these possibilities are eliminated by phase lock­
ing the oscillator to harmonics of a 500 kc
crysta l controlled oscillator.

These harmonics are prod uced in a spectru m
generator and each one. when combined with
the proper signal selec ted from the b.f. oscil­
la tor. will produce an i.f. of 4.75 mc at the
synthesizer-mixer output. This signal is a m pl i­
fled and applied to a phase detecto r to which a
crysta l controlled reference signa l of 4.75 mc
also is fed. If the i.f. signa l is not exactly the
same as that of the 4.75 mc oscillator. an a.c.
voltage beat will a ppear a t the out put of the
detector. T his a.c. component is amplified by a
d.c. coupled amplifi er and is applied to a va rac to r
( voltage-contro lled variable capacitor ) in the
h.I. oscillator. The varactor capacitance will vary
at the a.c. rate and thus will sweep the frequency
of the oscillator; however. as soon as the oscilla­
to r frequency becomes identical to that o f the
crysta l oscillator (usually before one a.c. cycle
is completed). there will be no a.c. ou tput from
the detector to further sweep the oscillato r.

On the other hand. there will be a d.c. output
component of an am plitude and polarity. accord­
ing to the phase-angle differe nce between the two
signals applied to the phase detector that holds
the varactor capacitance at the required value
just obtained.

If the h.f. oscillator tends to drift . the phase
angle will change and a diffe rent d.c. vol tage of
th e co rrect polarity will alter the varac tor capac­
itance to bring the oscilla tor back o n exact fre ­
q uency. thus cancelling the init ial drift.

The amount of sweep obtainable from
the a.c. component o utput of the detector is
limited . T hus. if phase lock control is lost. as
may occur during bandswitching, the h.f. oscil­
lator frequency may be too far removed from
that req uired to phase lock with the particu­
larly needed harmonic from the spectrum gen-



era tor . A sawtooth swee p generator the n comes
into play to vary the va ractor voltage by a larger
amount. th ereby providing a wide frequ ency
scan of the h.f. oscillator until a 4.75 rue i.f.
signal is again produced to cause phase locking.

During periods when the oscillator is being
swept. the output of the sawtooth generator also
is used to light a Phase-Lock indicator lamp ami
to produce a muting voltage to the 3rd i.I. th at
silences the receiver un til phase lock is restored.
Then the sawtooth generator ceases to operate,
the indicator lamp goes out and the receiver is
ready for normal operation.

Construction

Unlike most tran sistorized gear. The H RO-500
is large in size a nd is bu ilt like a batt leship.
Judging by its shee r weight alone. you'd never
think it was all solid state. It has a rugged ex­
truded aluminum panel and a heavy chassis.
T here are no printed circuit boards. T he tran­
sistors are mounted in plug-in sockets and all
the parts are hand-wired . wit h most of the com­
ponents mounted on vertical te rm inal boards.
Considerable gearing is used fo r coupling to
panel controls. Extensive shielding is employed
and portions of the frequency synthesizer are
mounted above the chass is in indiv idual shie lded
modules. The set weighs 32 Ibs. and measures
7%" high. 16Y.z " wide and 12'4" dee p.

T he famous National PW dia l is used to indi­
cate the 1 kc increments on each range. It is
operated by a vernier drive with a 5: 1 reduction.
so that one complete revolution of the tuning
knob covers only to kc. The beginn ing of each
range is indicated in megacycles by numerals
th at show up in a window where you 'd expect
to find a slide-rule scale. The signal frequency is
read by adding the kilocycles indicated on the
P\V dial to the megacycles shown by the window
numerals. T he preselector dia l is calibrated in
megacycles and is operated by a 2: I drive.

Rear Apron Facilities

An 50-239 type coax connector is used for
50 ohm input and phono jacks are provided for
unbalanced Hi-Z and Lo-Freq antenna inputs.
The versati lity of the HRO-500 is enhanced by
phono jacks and a power plug that provide re­
ceiver fu nctions fo r use with almost any type
accessory. such as other solid-state gear. fre ­
quency control for transceive operation with
external t ransmitter. etc.

The available circuits are: outpu t from b.f.c. ,
v.f.o.• frequency synthes izer, 26 me osci lla tor,
230 kc i.f.. detec tor, remote co ntrol for receiver
m uting. standby, r.f. or a.f. ga in. b.I.o. on-off:
a.f. input: numerous d.c. voltages from + 5 to
+ 12. n.p.n. and p.n.p. a.g.c.. 12 v.a.c. for ex­
ternal lights and two spare plugs.

T he speaker and 600 oh m connec tions are
made to a screw type terminal strip. A two
termina l connector is furn ished for 12 v.d.c.
power source. while a plug-in cheater cord is
used for 115 v.a.c. A rocker-type switch sets up
the receiver for either a.c . or d.c. usc. There also

•

is an Scrneter zero adjust and a notch -depth con­
trol.

Performance

The frequency stability of the HRO-500 from
turn-on is rated at no rnore tha n 100 c.p.s. cha nge
in any 10 minute period including 30 0 C. varia­
tion in ambient temperature. or ±20% line
voltage shift. At ambien ts between 70 0 and 900

F .• and with humidit y hetween 50 and 90%.
warm- up dr ift fro m turn-on ave raged no more
than 100 c.p.s. the first ten minutes; 100 c.p.s. or
less per hour for two hours: less than 25 c.p.s.
per hour over longer periods. T he frequency
remained with in + 12 c.p.s. with a.c . line voltage
cha nges of ±25 volts (on any band ). Mech an­
ica l stabi lity is such that you can bang the set o r
bounce it o n the table withou t ill effects on the
frequency .

Calibration accuracy was fo und according to
specifications as within I kc over the enti re
tun ing ra nge o f the v.f.o.. and with in 250 c.p.s.
when zeroed at the nearest 50 kc calibration
po int. The calibrat or signals are applied to the
tunable i.f. and thus do not take into account
any error that may be due to the synthesizer
crystal or the 26 me oscillator; however. such
a possibility can be ascerta ined by checking a
I.f. and a h.f. ran ge against WWV. The I kc
di visions of the PW dial are 5 /1 6" apart , so you
ca n eas ily interpolate to less than I kc . T o furthe r
faci litate this. you can pencil in IA kc markers
between each 1 kc point as we did when making
Oscar III Doppler measurements.

The s .s.bJc.w. sensitivity for 5 kc-30 mc is
rated at better th an 1 p. for 10 db SIN. Measure­
ments at each 500 ke in terval revealed the fol­
lowing: 500 kc. 0.75 uv ; 1-10 mc and 16-30 me.
0.2-.35 sv; 10.5-15.5.0.5 uv, Raring for 5-500 kc
is not given; with the externa l low-frequency
preselectcr it is 1 /lV.

T he a.m. rating is 2 uv fo r 10 db SI Non 500
kc- 30 me : 25·50 IlV for 5-500 kc, except 2 uv
wit h prcselector. Read ings be low 500 kc were
not taken. but above 500 kc they varied from
0.5 to 1 tsv ,

Gain figures are not given. but using 500 kc
o n the 2nd ra nge of band 1 as the zero reference.
the relat ive ga in measured as follows ( with I p.v
input) : .5-1 me. 0 to -5 db; 1-1.5 me. + 2 to
-3 db; 1.5-9 me. + 3.5 to + 11 dh; 10-1 9 me
and 20-30 me. 0 to + 12 db. Also. the gain at
the h.f. end of each 500 kc segment was 5 db
less than at the lower end .

The selectivity for the filte rs as given earlier
is that at the fi db points. and the shape factor
o f the 2.5 kc filt er is given as 2.5: I. \Vith th is
filter set at the recommended passband tu ning
settings, unwanted upper-sideband rejection at
I kc was 55 db. while on the lower sideband it
was 25 db, indicat ing some lack of symmetry.
T his probably could be corrected by realigning
the filter circuits. Similar observations were made
of the 0.5 kc filter. No ringing was found wi th
either fi lte r. The skirts of the 5 and 8 kc circuits
slope gradually with sha pe fac tors of about 3: I
and 4: 1 respectively.
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Top view of the HRO·500. The two eteve ted mod ules
ne or the center con toin portions of the frequency
synthesi ze r on d o re mounted on 0 vertico l bome. The
co n et the upper left con toins the 0.5 /2 .5 !l.c bo ndposs
tuning circui!s on d the o ne ot th e right foreg rou nd
cove rs the preselecte r cc pc cite-s. The v.Le., not seen ,

is be low the scole d rum.

Rejec tion-tuning inser tion loss varied 10-H~ db
between ± 5 kc. The notch depth. rated at 50 db.
was 60 db down from the overal l residual level
and the not ch was effec tive ove r + 5 kc.

Image rejection is given as 60 db min imum
fo r 500 l c-JO me and RO db for 5-500 kc when
used with I.f. prcselcctor. The latter was not
checked. but the following fi gures were obtained :
.5-20 me. 70-90 db. except 12-19.5 me. 50-55 db;
21 ·2R me. 60.65 db.

l.f' . signal rejectio n is not given. but we fou nd
the following: 230 kc rejection. over 100 db ( the
limit o f o ur tes t gear) : 2.75-3.25 me reject ion,
70-fW db. except on 2-4 me, 50 db: 26-30 me
rejection when using up converters for band I
and 2. 60 db.

Internal spurious responses for 500 kc-JO me
arc given as J pv equ ivalent. exce pt two discrete
res ponses a t 2.75 and J .O me. This was confirmed
with an additiona l disc rete re..ponse at 3.24 me.
The 3 me o ne was o n only the 1.5-3 me ra nge.
not on the 3-3.5 mc range. You'll find most of
the low level responses (below I nv} on every
ra nge at the O. 250 and 500 kc points of the
tuning d ial. T he..e are characterized by a
"twit ter" caused by heats from the ~ . 75 me os­
cilla to r in the synthesizer. On the 5-500 kc range.
discre te responses appeared at 115 and 15 3 kc.

A.g.c. merit was up to the rating at a little
under to db a.f. output variation for an r.r. input
cha nge of 5·50.000 P\' . The a.g.c. time constant
is give n as I second recovery from an 5-9 signal.
but was found to be 2 seconds.

The S-mrler is calibra ted in db above I uv
(up to 90 db) and in 5-units from t to 9. The
metcr is ...e t so tha t 5-9. or 40 db. is indicated
with a 4 mc inpu t signal of 50 uv . In checking out
the interm ediate points, the 5-units var ied 3-4
db per 5-un it and the actual db changes departed
somewha t from that indica ted by the meter. In
addition. these varia tio ns differed over the in-

56 • CQ • November, 1965

dividual freq uency ran ges.
Discrepancies were likewise found in respect

to the db steps of the a.g.c. threshold . particu­
la rly the 10 db step with which the ac tua l level
cha nge was 3-15 db, depend ing on the band
ran ge.

What about cross modu latio n? This is the
mo..t commonly asked question concerning the
URO-500.:! Operat ion all y. no cross-modula tion
difficult ies were found with NSS at the to p end
of the a-rne band. as o ften is the case on the
Ea ...l Coast: while resistance to desensitizat ion
from strong nearby signa ls measured up sur­
prisingly wel! compa red to vacuum tube counter­
parts of like sens itiv ity and was much better than
with o ther solid -state gea r. In extreme situations
such as when the guy down the street o pens up,
you can crank in the auenuator without having
the set go dead for other signals.

T he BRO-500 handles nicel y and except for
a noise limiter. it has all you need for effect ive
rece ption in all mod es. On c.w. you can combine
the effects of the 0.5 kc passband tuning and
the notch fi lter to re move almost any QR M:
however. due to the inse rtion loss of th e notch
fi lter. you 'll have to crank up the a.I. gain.

\Vith s.s.h. passband tuning provides optimum
a.f' . qual ity and sideband suppression and of
co urse requ ires no retuning of the receiver when
sideba nds arc switched . The a.g.c. is exception ­
ally smoot h withou t heavy pumping and you
don't get tha t hard n.g.c. attack so often experi­
enced on very strong signals. wh ile intelligent
use of the a.g.c. th reshold smooths out heavy
backg round noises in between times.

The qual ity o f a.m. is excellent and much
bette r than usually obtained with s.s.b.va.m. re­
ccivers, even when the 2.5 kc fi ller is used . In
th is case the passband tuning can also be hel pfu l
against Q RM.

If yo u're located ncar a number of b.e. sta­
lions. yo u'Il need the I.f. preselector to get awa y
from spurious beats when the 5-500 kc range is
used , as the an tenna goes direct ly to Band I
mixer withou t be nefi t of an y tuned circui ts. Even
wit h preselec tion you're apt to pick up Inte r­
station bea ts caused by mi xing in external
sources such as rusty drain pipes. etc.

Although the receiver is qu ite complex. you
should have litt le difficulty with servicing. inas­
much as the 60 page manual provides a good
deal of functional. alignment and trouble shoot­
ing data . You' II abo fi nd the number of tran sistor
types held to a minimum and they are inexpen­
sive un its.

T he HR O-500 is priced at S1295.00 and is
produced by National Rad io Company. 37
Washingto n St.. Melrose. Mass. •

:A no lhel q uery ha o;, bee n about tbe poo;,o;,ihilit)' of ruini n.g
the input rranstoor in the presence o f r.I. powe r , Th~s
io;, not likely to occu r. s ince the silicon tran sistor that IS
used i!lo tapped at a very low poin t on the input. tra.ns­
former ; in fact. we heard of one case where a ppfication
of r.f. power bur ned up the input co il without damage
to the tran..tsro r.



Fig. l -Front view of the isoloted e .c. powe r supp ly
showing component leee uens.

T
H E number of t imes the average ham ex­
poses himself to accide nta l elec trocution
wo uld astonish anyone keeping count. T he

ham who climbs up a grounded steel tower with
an a.c. o pera ted grid-dip meter in hand to check
a beam sta nds right next to the ham who works
o n a .c. / d.c. rad ios or uses an elect ric drill while
standing on a damp cement garage floor. One
side of the a.c line is grounded but how often
do we give this a thought while pursuing our
hobby'! ~1 ight as well use an elect ric shaver
while in you r morning shower. Most o f us are just
pla in lucky when we use a.c./d.c. equipment or
ung rounded tools.

I f. instea d. you used an isola ted a.c . power
supply for general bench work and other
hazardous jobs. you'd be much safer. For con­
struction purposes it iso lates your tools and you
from the a.c. line so that shock hazard is es­
sentia lly elimina ted. When troubleshoot ing
eq uipment it el im inates the chassis- to-c hassis
shock possibility that comes abou t with a.c.
wiring a nd plug pola rity.

Powe r Supply

A very useful a.c. power supply ca n be built
around the Triad N-6.tC isolatio n transformer.
It has fo ur 500 v.a . 110 v.a.c. windings and can
be used as an autotransformer or as an isolation
unit. Figure J shows the front panel layout with
Variac. me te r. outlets. switches and fuses. The
supply is mounted in a 7'h" X 8" X 12 !1.!"
wooden cabinet and has an 8" X 12" X Y-& "
front pan el o f ha rd tempered masonite. A metal
cabinet can be used if it is properly grounded .
however the wooden ca bine t and panel elimina te

· Box 357, Cupert ino , Cal iforn ia. '.

A n Isolated

A .C. Control

Center

BY JA ME S G. L E E .' W 6VAT

an>' possible shock problems and are preferred
over a metal cabinet.

The Variac is permanent ly hooked to o ne
winding and pro vides a convenient source of
variable a.c. for tes ts, trou bleshooting. and co m­
parison. A second winding is perm anently wired
to two panel mounted sockets throu gh a s.p .s.t .
switch and 3 ampere fuse. The third winding is
used either to feed two more sockets or is
switched in parallel with the fourth winding
wh ich is the a.c . inpu t wind ing. When the two
are paralleled. the t ran sformer is capable of
supplying I kva. The complete schematic of the
uni t is shown in fi g. 2.

The meier can be switched to read ei ther line
or Variac voltage and 3 ampere fuses a re used
in all o utpu t lines. Three wire grounded a.c. in­
put is used with the ground bro ught out to a
separate bind ing post on the panel. A main
d .p.s.t. input switch controls the entire un it
\\ hile the o utput lines are controlled by indi ­
vidual switches or the Variac.

Construct ion

Construction is simple and straightforwa rd .
The transformer and an S termi na l ba rrie r st rip
a re mounted on the fl oor of the wooden cabinet.

IC o n/iII/H'" 0 11 !'(lKt' IDO l
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fi g. 2-Circuit of the iscfcted o .c. power
supply.
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The 75-meter model of a Iuncve rter. Uni ts with a b.I.o.
have on additionol tuning knob fo r the b.I.e . on the

left side of the panel.

CQ Reviews:

The Tunaverter

BY WILFRED M. SCHERER.* W 2AEF

H
o w about a neat little receiving converter

tucked out of the way under the dash­
board of your car for listening to or

opera ting on your favorite band? T he T unavert­
ers, made by the T omkins Radio Products. will
let you do just that. They are simple transistor­
ized jobs for use in conjunction with your car
radio and are avai lable in single-band models
for any of the amateur bands 160 th rough 15
meters.

Operat ion is not restricted to mobile service.
as they may be used for fi xed-station work with
a broadcast receiver. Q-5'er or othe r i.f. strips.
If your amateur receiver does not cover a par­
ticular ham band. such as 160 meters. a
Tunavcrtcr fed into a Be set will do the job .
C.w. and s.s.b.? Yes. there also are models with
a self-contained b.f.o. to ma tch the output i. f.

The Tu naverters are small in size. measuring
on ly 4 1h " X 31/2 " X 2'.4 " . A printed-circuit
board conta ins all the circuit elements. except
the tuning capacitor and the co nnectors. A single
transisto r funct ions as an oscillator-mixer in an
autodyne-converter circuit arra ngement with a
dual-sect ion variab le ca pacitor that tunes the
oscillator and the input of the mixer. the latter
funct ion provid ing uniform gain and sensitivity
with a measure of r.f. selectivity too. A 6: 1 re­
duct ion vernier drive makes tuning smooth and
easy.

The oscilla tor frequency and the mixer out­
put is designed for 550 kc i.I. opera tion in the
160. 80. 75 meter and marine models. The i.f.
output for 40 and 20 meter uni ts is 830 kc. for
15 meters it is 1500 kc. In use. all you do is set
your broadcast rece iver to the i.f. output fre­
quency of the converter and then operate the
Tunaverter tuning control to cover the ham
band.

An internal 9-1,1011 battery is used for power
wh ich is turned on with a slide switch . The
switch also transfe rs the input of the broadcast
set be tween the T unaverter output and the Be
antenna. as needed. The ham-band antenna al­
ways remains connected to the input of the
converter.

Three ~ fo toroJ a type jacks for the r.f. circuits

eTech nica l Directo r, CQ .
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are located on the rear of the unit along with
two screw-type terminals to which connections
ma y be made for muting the converter by open­
ing the battery circui t with external p.t.t. or
relay facilities during transmissions.

T he bJ.o. frequency. in models so equipped,
is that of the Tunaverter i.f . output. so you
don't have to dig into the BC set fo r insta llation
connections. The b.f.o. is permeabili ty tuned
using a panel control for sett ing to exact fre­
quency or for providing additiona l ver nier
tuning.

Pe rfo rmance

The Tunaverter we tested was the 75-meter
basic mode l. without the b.f.o. Its pe rforma nce
was agreeably sur pris ing with a sensitivity of a
little better than I IJV for 10 db s.l n. ratio and
with exce llen t stability; in fact. using it with a
stable general-cove rage receiver having a b.f.o..
even s.s.b. signals were easi ly held on frequency.
Since both the T unaverter and its b.f.o. a re
operated from a sepa rate interna l battery. fre­
quency stabi lity should be no problem as it
might be if operation were made using the car
battery with fluctuating charging voltages.

In addition. when you 're using a b.f.o.
equipped unit. you're not depende nt on the sta­
bility of the BC set. One thing. though . that
you'll probably find with b.f.o. operation. is that
a.g.c. action may be lost. but this is not neces­
sarily of serious concern. especially considering
the performance. sim plicity. cost and con­
venience ot herwise realized with the T unaverter.

The 75-meter model covers only the phone
band from 3.8 to 4 me. but all other models
cover the entire ham band with some Mars
frequencies 100. An 80 meter unit for 3.4-4.1 mc
and a marine model for 2-3 mc also are available.

The basic Tunaverter models are priced at
$19.95; with b.f.o. they are $24.95. A gimble
mount is supplied with each unit for tilt -up or
suspension mounting. It is suggested that you
write the supplier for furt her details regarding
the available models. as well as for information
about some of their other solid-stale prod ucts.
T he address is: Herbert Saleh & Company.
Woodsboro. Texas 78393 .- 1V2A EF •
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tuusu 1'0111' Coat, Doc!

BY FRED CAPOSSELA, JR.," W 2IWC

D
R. Sa m Rosen , \VA2RAU, likes to work

20 meters and he gels a kick out of DX.
But on 20 meters the se days a fe llow

just can't cut it without a beam. So Doc back
in 1962 put up a j-clcmcnt wide spa ced beam
on a 60 foot crank-up tower which cranks down
to 22 feet. WA2RA U was in business.

But some of Doc's New Rochelle. New York
neighbors didn't feel that a fellow needed a beam
o n 20 . Wh at they really objected to was the tower
which held it up. and the y decided to do some­
thing about it. T hey got the city to issue a sum­
mons to Doc. T he C ity said that the tower was
in violation of a zo ning ordinance. That was
three years ago.

Today, Hams in Doc's home town enjoy legal
protect ion for th eir towers because WA2R AU
took on City Hall- and won! But he also took
on some other things he didn't expect, th ings
even a good attorney couldn't overcome. This
is wha t happened when one man decided to fi ght
C ity Hall:

December 1962- Dr. Sam Rosen was served
with a summons indicating that his tower was
in violation of a zoning ordinance of the City
of New Rochelle. T he zoning code prohibited
towers over 35 feet in residential areas.

Doc immediately requested assistance of the
Co mmunications Club of New Roch elle. It's not
that they didn't want to help him. they said. but
they had the ir own towers to think about; if they
joined Doc's fight. they would all get involved .
He contacted the A RRL. T hey sent a list of
precedents of tower cases from other sta tes. but
said that that was as far as they could go. Doc
retained private counsel. The case dragged on.

July 1963- T he C ity dropped act ion against
Doc on the basis that h is antenna wasn't specif­
ically covered in the zoning code. Doc contended
that ham radio as a hobby could be pursued at
a man's residence-whether he lived downtown
or in a resident ial area-and that an antenna
and tower were normal accessories to his hobby.
T he fact that his tower, being motor driven , was
sometimes 22 feet (below the maximum height)
and sometimes 60 fee t wea kened the City's case
and they dropped their action.

January 1964- The City of New Rochelle
drafted injunction proceedings against Doc in
New York State Supreme Court. Incredibly. in

15 Rose Blvd.• Baldwin , N .Y.

seeking the injunction, the Ci ty claimed that D r.
Rosen had the only ham radio tower in N ew
R ochelle! The judge commented that he was not
interested in tower case precedents from other
communities or sta tes.

To prepare that part of his defense, Doc re­
quested the Communications C lub of New
Rochelle to assist him in securi ng the number
of towers in New Rochelle and Westchester
county. The Club decl ined. Next, he co ntacted
the A RRL to see if they could help in getti ng
the tower figures. T hey said that they couldn't.
that there were a lot of tower cases, but that
if he lost in Supreme Court that they might take
a hand in the appeal.

Doc hired a photog ra pher and took pictures
from the street of 8 towers owned by hams in
New Rochelle. He also presented evidence that
there were 4320 TV aerials wh ich were in the
same category as his own antenna. The case
dragged on.

June 196..t.-T he C ity's injunct io n was denied .
However. the judge ru led that if the C ity wished,
the y could continue act ion and bring Dr. Rosen
to full trial.

July 1964- T he C ity not ified Doc's a ttorney
and Su preme Court that they would continue ac­
tion for fu ll tri a l. T he case was put o n the Court's
ca lendar.

September 1964- Mr. Donald Froude, Presi­
dent of the Communicatio ns C lub of New Ro­
chelle. wrote a letter to th e local C ity newspaper
prai sing Doc and decrying the injustices di rected
toward him. The letter was pu blished . F riends
of several Cl ub members wrote sim ilar letters.
In less tha n four years of opera tion Doc had
been cited by the Federal Government, Depart­
me nt of Navy and the Red C ross for h is public
service activities. His work in securing almost
$250,000 worth of drugs fo r an epidemic which
menaced 38,000 people in Brund i and Ruanda
and his efforts du ring the Cuban crisis, the revolt
in Panama and the Alaskan earthquake are all
well known.

March 1965- During a visit to WA2RAU's
shack, New Rochelle 's Director of C ivil Defense ,
Arthur Brooke, heard 9US ID relay a message
from a grateful United Nations African High
Commissioner fo r Refugees pra ising Doc for
his hel p in gathering drugs to comba t . an epi­
demic.
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Brooke. an acquaintance of Doc's. had
dropped over to his shack . ami because he had
once visi ted Brund i. his cars perked up when
Doc contacted the cou ntry . li e was even more
impressed when he hea rd the H igh Commie-

, .stoner s message.
Dur ing the next two mon ths. Brooke vis ited

every branch of the Ci ty govern ment to convince
them that they should pos tpone their action in
Su preme Court to see how a proposed revision
of the zoning ordina nce would he received by
the City Council at a public hearing. His action
took special diplomacy and courage. As Civil
Defense Director he was an appointee who
served at the pleasure of the City Manager. In
other words. if he stepped on the wrong toes,
he could be fired summarily. Brooke devoted
almost all his spare lime to getting Doc his an­
tenna and his work began to payoff.

June 1965- T he City Manager directed the
Ci ty Corporation Counsel. the Building Depart ­
ment. and th e Zoning and Plann ing Board to
draw up a proposed revis ion of the zoning
o rdi nance to perm it towers in residen tial areas.

July 1965- The New Rochelle C ity Council
he ld a public hea ring on the proposed revision.
A large co ntingent of members of the Com­
munica tions Club of New Rochelle were present
to support Doc. T he A KRL sent a representa­
tive who spoke on the va lue of the amateur to
the commu nity. T he City Council voted unani­
mously (0 revise the zoning ordinance to permit
75 foot towers in res ide ntial areas . They re­
quested their Corporation Counsel to drop their
act ion in Supreme Court "with prejud ice" which

means that similar action can never aga in be
brought against Dr. Rosen.

AUl.:u.",r 1965- T he Supreme Court of th e State
of New York records the stipu lat ion that the
ac tion between the C ity of New Roche lle and
Dr. Sam Rosen has been dropped .

Natu ra lly. Doc is ve ry happy he wo n. "Some­
body had to fi gh t it." he says. Signifi ca ntly. the
victory sets a legal precede nt. Because now more
than ever a fellow needs a beam on 20 meters.
Hut zoning codes remain and tomorrow it might
be your turn to figh t City Hall. •

I
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Measuring The

Frequency Response

of S.S.B.

Transmitters

BY LOU DEZETTEL.* W 9SFW

Fig. 1-To run a fr rquC!ncy response curve on your
s.s.b. transceiver all it tok es is an aud io g enerolor
and S.W. f. meier w ith p o wer o utp u t measurement
facilities. It is not necessa ry to tok e ,h e top and bottom
off the t rc nscei ver, They were removed here fa make

adjustments .

Described below ;s a simple method of determining the bandwidth of an
s.s.b. transmitter using an audio oscillator and any relative d . output
indicator.

I
WAS setting up to make a carrier frequency
adjustment following the instructions given
in the Swan manual ( fig. I) . II said usc an

audio generato r and adjust the carrier frequency
to a po int where 300 c.p.s. was 6 db down from
the frequency giving maximum response. While
rocking the a udio generato r over its range to
fi nd the peak frequency. it occurred to me 10
plot a curve of its response to all a udio fre­
quencies. That c urve should. then. be the fre­
quency response of the tra nsmi tter. and ;1.\ M ' ­

lectivity curve,
It seemed important to know some th ing abou t

the transm itting characteristics of the s.s.b. trans­
ceiver. and this looked like an easy wa y to find
our. For example. what does the high end look
like? If the h igh end response goes way out. the
transmitte r is occu py ing too much bandwidth .
On-the-a ir reports we re a ll OK. bu t here was a
wa y o f knowing what is act ua lly going out on
the a ir. T ypicall y. we wa nt " telepho ne" response
o f about 300 to 3000 c.p.s.. for a n s.s. b. band­
width of about 2.7 kc.

Wouldn't it be nice to connect an audio sweep
generator to your tra nsm itter a nd have some one
with a pa nora mic receiver and a good camera
give you a picture of what his scope showed?
You can get the equivalent of this pic ture with
just a n audio generator a nd a s.w.r, meter.
You've seen selectivity curves d raw n for re­
ceive rs; here's how to do one o n your trans­
m itte r,

The response curve we are about to ma ke is
pertinent to a n s.s.b . transceiver for two reasons:
First . assuming linear response. the r.f. output
is d irectly proport ional to the aud io input; sec­
ond, many of the tuned circuits in the t rans­
m itte r are common to receiving. a nd you learn

-10034 Luella Avenue. Chicago, Illinois 60617.

something abOUI the pe rfo rma nce of the crystal
lattice or mechanica l filter. for example. s ince
these are common to both transm itt ing a nd re­
ceiving. The Swan SW-240 has one i.f. stage a nd
the crystal lattice fi lter common to bo th receiv­
ing a nd transmitting. Since most of the i.f. se­
lectivit y is in the filter, th is curve is a fair ap­
proximat ion of the rece iver selectiv ity response,

Wha t You Need

All you need is a va ria ble audio gene rator. an
s.w.r. meter o r simi la r outpu t r.f. ind icator and
a dummy load. The audio generator must be
capable o f provid ing a low le vel output eq uiva­
len t to a microphone . T he Kn ight-Kit Audio
Gene rator show n in the pho to has an exce lle nt
cal ibrated at ten ua tor fo r the purpose. The
Kn ight-K it s.w.r. meter used in the o utput has a
ca librated re la tive power outpu t sca le on it. The
dummy load must not be a lamp. as the lamp
resistance will vary with current , result ing in a
cha nge of load im peda nce across the audio band,

What You Do

F irst of all, e verythi ng: is done o n the outside.
You don't need to remove the top or bottom
covers. unless you wa nt to make some adjust-

Au d io R.loth'. Audio R. lo U...
Freq . Pwr. F req . Pw r.
c .p... Oul db c.p.•. Oul db

' 00 , -10. 900 ,., - 2.~1I
300 4.' - 3.~ ' 000 s.s - 2.~R
400 ,., - 0.7 " 00 8.7 - 0.6
'00 9 - O.4~ 2000 10. - O.
600 • - 1.0 2>00 i.s - 11,22
700 7 - 1.~~ ' 000 I. -10.
.00 6 - 2.22 4000 0. ' -20.

Fig . 2-Chort used 10 list the transmitter frequency
res ponse of the Swan SW·240 using the se t-up shown

I n fig. 1.

November, 19 65 • CQ • 6 1



TIVITY control up near maximum. By this means
you will be putting a minimum signal on the
air if you are using your antenna. and keeping

•
final tube dissipation down. regardless of type
of load.

Prepare a frequency chart such as shown in
fig. 2. Begin by rocking the audio generator fre­
quency control knob and finding the frequency
giving the highest output. Adjust the generator
gain control for an output of 10 on the s.w.r.
meter. It is assumed you have the mike gain
control on your transceiver set for the same
level as when you use a mike. ow don't change
the generator level from this point on. Start
with the generator at about 200 c.p.s. and plot
relative power output versus frequency on the
chart. I hope you find the figures drop out of
the picture beyond 3000 c.p.s.

Convert the relative power output figures to
db (db is 10 times the log of the power ratio) .
Conversion is fast and almost direct on a slide
rule. The right hand index of scale D will be the
figure 10 (the highest relative power figure from
your s.w.r. meter). Db is the L scale multiplied
by 10 and subtracted from 10 (because zero db
is the right hand index of the L scale and all
other figures will be minus db's or db's below
0). Convert the db figures 10 a curve as in fig. 3.
using db and frequency as the coordinates.

H-m-m-m. I see from the curve that my trans­
ceiver response curve could stand being shifted
10 the right a litt le. As long as I have the top
and bottom off. I might as well do it. •

...
fig . 3-Curve plotted with the doto token from the
chort of ~g . 2 shows the response of the Swan trons·

mitter section.

ments at the same time. Connect the output jack
of the audio generator to a shielded cable. and
on the other end connect a mike plug. to fit your
transceiver. Plug. it in. Your transmitter should
be adjusted for normal operation on the band
you are going. to use for the measurement. An y
band should give the same results. except for a
lillie added selectivity (narrower response) on
the lower frequency bands as a result of the
higher Q of driver and output r.f. circuits.

Set the audio generator to about 2 kc. and
turn the gai n control on the audio generator up
to get fu ll scale de flection on the s.w.r. meter
in the FO RWARI) switch position lind with SENSI-
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Watch Those Filaments
BY E. H . MARRINER.* W 6BLZ

,

M
AN Y amateurs are now proud owners of

either a 4CX250R. 4X250R. or a
4X 150A surplus tubes. It should be

pointed out the life of these tubes are limited
unless strict filament voltages is observed. The
filaments of these tubes are rated at plus 5% of
6.0 volts r.m.s. for long life . However. experience
has shown that an increase of filament voltage
from the 6.0 to 6.5 volts shortens the life of the
tube. The increased voltage causes excessive
cathode heating and increases the cathode tem­
perature 25 degrees centigrade. The increase in
filament temperature results in twice the normal
barium loss and effectively reduces the cathode
life by one-half.

When an indirectly-heated cathode is heated
over its normal operating temperature (approxi­
mately 825 degrees centigrade) the oxide ma­
terial is deposited on the cooler surface surround­
ing the cathode. If this condition persists.
sufficient barium will be exaporated to cause
loss of emission. high primary control grid and

-,52!l Colima Street. l. a Jolla. Californ ia.

screen grid emission with heater leakage.
This problem shows lip in the ham rig as a

frequent fuse failure for no apparent reason.
The operator will test for shorts and break down
of parts and find no trouble; the cause cannot
he easily determined . The cause is an initial
arcing of the stringer... of barium built up on the
cathode and then clearing themselves. This blows
the fuse and sometimes things seem to be work­
ing properly again.

Filament regulation will slow down this proc­
ess and the installation of a regulated filaments
supply is recommended. II is important to have
the transm iner panel voltmeter accurately cal­
ibrated from a standard . A one per cent labora­
tory instrument of known accuracy. should be
used,

From experience. the stringers of barium build
up after about 200 hours of operations on a
non -regulated filament supply or they may not
appear until a later time. If you intend to use
these tubes this information is something to be
kept in mind. or keep a bucket full of fuses
handy. •
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A HOMEBREW DIAL

DRIVE FOR SLUG
TUNED VFO'S

BY HARRY L OWENSTEIN.* W 2H W H

This homebrew dial drive assembly is mode for slug tuned units where
the knob and tuner shaft rotate a t the same speed . The indicator dial

speed is reduced according to the gear ratios selected.

T
H ERE are several commercia lly available
d ial d rives for capacitor tuned circuits. All
o f these work o n the basis of the knob

turning a slowly rotat ing sha ft project ion. The
ind icator, pointe r o r dial plate. moves at the
same speed as the slow ly turning capacitor sha ft .

There docs not see m to be a commercial dial
drive for the slug tuned coil assemblies. These
assemblies require a drive where the tuning
knob a nd the slug shaft turn a t the same speed
and the ind icator turns at a slower speed. T his
is backwards fro m the capacitor-tune drives. For
slug tun ing, the sha ft project io n must tu rn at a
faster rate than the ind ica tor.

After building a slug tuned v.f.o. assembly, I
was faced with the problem of how to mount
it behind a panel und how to calibrate it. T he
co mmercial rigs using p.t.o.'s employ either a
string d ial dri ve o r a pinch drive d isc. with or
without additional gea ring. This is ou t of the
class of the home workshop. mashed finger.
ham builder.

Co nstruct io n

Fussing with the problem for a few weeks. I
wound up wit h the illustrated drive which is
relatively easy to put toge ther and works very

· 12 Ma plewood A ve.• Mapk\l.(K>d. New J ersey.

smooth ly. The slug tuned assembly was mounted
on standoffs to an aluminum plate holding the
shafts. bearings. a nd gears. Th is plate in turn
was mounted on standoffs to the back of the
panel.

The mecha nica l arrangement. shown in fig. I .
is simple. A small gear fixed to the knob sha ft
mates with a la rger gear fixed to an idler sha ft .
A small gea r fi xed to the id ler shaft. ma tes in
turn with a larger gear rotating freel)' on the
knob shaft. The indica tor disc is fixed to th is
la rge gear.

Since the kno b is dtiving the v.I.o. slug shaft
d irect ly. the only backlash is tha t in the v.f.o.
itsel f. The indica to r disc is rota ting on the same
center as the kno b. This makes fo r a com pact
as-sembly behind the panel. and with only a knob
and window o n the fro nt o f the panel. as shown
in fig. 2. little space is required. No small bonus
is the fac t that a "commercia l looking" beze l
is possible.

Althou gh the re are four gears. the re are only
two shafts. Each set o f gears. being the sa me
size. have th e same cente r to center distance.
The main hole for the knob sha ft is necessary
whatever drive you use. The other hole for the
id ler shaft should be located as accura tely as
possible. Not having a jig boring mill in the

F .' '.>!'-:I"

fig . l -Mecha nical a rrangement for the gea rs a nd
idle r sha ft. The indicato r di sc, mode of lucite, is secured
to the larg e gear which is slip fitt ed on the main sh a ft.

• :>- .... . '

I ~
\

I
,

) I
\ - I I/

_ V -- I
I

-, /- /
/

~...~ - ~ir'ocko'" l)rI( ----
Fig . 2-Shope of front panel bezel is shown above along
with a concentric view of the gearing a rra ng eme nt.
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f ig. 3-0io1 drive a ssembly mode for a ho me brew l lug tuned v.f.e .

basement. I drilled the hole for the idler shaft
through one gear. its mate on the knob shaft.
whi le hol d ing both in close mesh. Then the hole
was ope ned ue for the bushing.

Gea r Ratios

T he ratio of the ge-ars va ries with the number
of turns the slug shaft must rotate to cover the
ra nge. For exam ple, o n the unit shown in fig. 3.
the slug tunes 25 kc pe r tu rn and covers 500 kc
in 20 tu rns. The small gears are 18 too th ( Boston
Gear No. Y 4~ 18 ) and the large gears have 84
teeth ( Bosto n Gear No. Y4884 ) . T he ratio of
18 to 84 is 4.66 : I. Since 4.66 X 4.66 = 21.7 1.
the tu ning knob must turn 21 + t imes to rotate
the ind ica to r d isc o nce. Since the ind ica tor d isc
has a 4" o.d. , you ha ve the eq uivalent of a
slide rule di a l 1 2 ~ " long. T he fi ve 100 kc
po ints arc 2lh" a pa rt.

In fig . 4 a Coll ins oscillato r assembly was
used, covering 1000 kc in te n turns. 100 kc per
turn . Here the gea rs 1I~l! had a lower rat io to
fi ll the indicat or d isc fu ll y. The small gears a re
18 tooth ( Bos ton G ear No . Y 48 18 ) a nd the large
gea rs a re 60 tooth ( Bosto n G ear No. Y4 860 ) .
Now the ratio is 3.33 to one . 3.33 X 3.33 = 10.8
turns o f the kn ob shaft to one of th e indicator
di sc. Each 100 kc point is 1V2 " a pa rt. A n addi­
tio na l 0·100 indicator d isc was fixed to the knob
shaft to readou t to I kc. A 0-100 skirted knob
such as the type used on the ART - 13 could be
used ins tead. loca ted on the fro nt panel.

Dia l P late s

Lu cite {Plexigfass ) was used for the indicator
d iscs. A line scratched on this m aterial shows

lip well when the d ial is edgelit with a pilot bulb.
The numbering was done with "Data k' transfers.
T he first panel escutcheon was jigsawed from
plastic and pa inted. La te r. a machinist (I helped
him with his TV antenna) milled out two (rom
scrap v.. " aluminum plate. Bearings for the
mainshaft a nd the idler shaft are shoulder bush­
ing type ( Boston Gear F B 46-2 for V-& " and F B
35- 1 for 3 /16") .

After the assembly was made in each case, a
light dose of tooth paste. as lapping com pound.
was put on the gear tee th a nd the assembly
"run-in" for a few mi nutes with a n elect r ic
dril l. This too k off any tiny h igh spots a nd after
cleani ng and reasse mbly the action was very
smoot h.

Several of th ese drives have been made using
va rious se ts of " surplus" gears a nd the nicest
of these is the set f ro m the dial se t mecha nism
of the ART-D.

Home-brew equ ipment varies with the con­
struc tor and th e gear ra tios will probably he
those from pa rts in the " junk box". If you get the
ra tios a nywhere nea r a full rota tion of the in­
dica to r disc. you will ha ve plenty of room fo r
ca libration ma rkings. T wel ve a nd a hal f inches
of calibration is more tha n many commercia l
rigs ca n claim.

For those with a well stocked "junk box" this
type of indicator and drive can be used wi th
rotary coi l as..emblies to count turns and might
be adapted to calibrating screw thread tuned
ca vities and the various types of electro-mechan­
ical assembl ies so dear to our friends and
pl umbers on u.h.f. •

f ig . "'-Front Ql";d lid", views of a dial drive syste m constructed for a Collins p.t.c . This unit includes a Q.l00 scale
for readin g out to 1 ke.
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New Amateur Products
-----------------------------------------------------------------

Waber Electronics

A N il lum ina ted volt meter , provid ing a contin u­
j-\... O ll S check of a .c. line voltage, features a
new line of outle t boxes developed by w eber
Elec tronics, Inc.. Philadelphia . Price ranges from
$7.50 to $13.95. depend ing on the number of out­
lets. For furthe r informa tion write to : Wabe r
Elect ron ics. 2000 North Second Street. Philadel­
phi a.• Pa.• or circle 72 on page 11 0.

----------------------~----------------------------------
Waters Protax Switches

P ROT AX coaxial switches provide automat ic
grounding of a ll a ntennas not in use. Model

375. SP6T ($13 .95 ) is an axial terminal switch.
a nd xt ocet 376 SPST is a rad ial terminal switch
($12 .50 ) . Power carrying capacit y for both
un its : 1000 watts r.r. up to 150 me. For further
information contact : w ate rs ~lfg.. Inc. \Vayland,
Massach usetts. or circle 73 o n page I JO.

-----------------------------------------------------------_.

- -

Mosley 6 Meter Antenna

l\ 'I OSLEY Elec tronics, Inc.• 46 10 N. Lindbergh
1' . Blvd .. Bridgeton. Mis so uri, an nounces a %
wave vertica l antenna for e-meters. the Diplo­
mat # 6. Model DI·6. ~ I a x i m llm input is 1000
watts. S.w.r. is 1.5 /1 or better. Claimed gain is
3.4 db. o ver JA wa ve gro und plane and 5.9 db.
compa red to isotropic source. A free broc hure
o n anten na is availab le by writing direct or cir­
cl ing: 7-t on page 110.

-------------------------------------------------------------
Master Mobile Select-A-Battery

MAST ER Mobile Mounts introduces the New
D ua l Select-A-Battery control system. T he

sys tem enables you to select either of two car
ba tte r ies. both a t once. or to tu rn off a ll elec­
tr ica l systems in the car. Price $2H .95 (l ess ba t­
teries. cables. rack) . For furt her information
write to : Master Mobile Mo unts, 4125 W. Jeffe r­
son Hlvd. , Los Angeles. Califo rnia 90016. or
ci rcle 75 on pa ge 110.

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

•

Waters Attenuator

~r"E new Waters Wide Range Attenuators arc
accessory devices designed 10 provide ste pped

attenuation of signals in receivers. etc. T he attcn­
uators provide 0-6 1 db of attenuation in 1 db
steps. Maximum power is Vol wa lt. v .s.w.r. is 1. 3
maximum d.c. to 225 me. Price. $27.95 . For fur ­
ther info rmation write : Wate rs Manufacturi ng.
Inc. Wayla nd. Mass. or circle 76 on page 11 0.

-------- - - - ---- - - - - - ---- --- - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - _.
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Front view of the auth ors RTTY eenverter which is a lso
made for ra ck mou nt. This unit also co ntains a keyer

module which is not described in the text.

A
Clole
look , ~
A f -'..".

T,anlilfo,i~ d
RTTY!

BY B. C. HILL JR. and B. C. H ILL III*

Todoy's excellent range of tronsistors offers the circuit designer 0 foscinating
challenge to utilize the special characteristics of these new devices for re/iable,
low cost, RTTY equipment. The following article describes a tone converter
module from a new line of RTTY equipment, together with a short explanation

of the design philosophies.

O
F grea tes t interest in ama teur RTTY is

the ability to copy some of the many
frequency-shift transmissions on the air.

If the receiver and printe r a re on hand , what is
needed is something 10 convert the two-tone
audio signals from the recei ver into d.c. current
im pulses of a shape and magnitude acceptabl e
10 the printe r,

M o st p resen t-d a y teleprinter operation.
whether land-line or rad io. is in the form of
two-tone or frequency shift keying as shown in
fig. IA and lB . One of these tones. usually the
higher. re presents the mark signal which is the
cur rent-o n condition. and holds the printer arm­
ature in to the solenoid. The other tone represents
the space signal and is current-off and armature
release. The functions of the converter, then. are
10 separa te the two tones. and provide a gated
current according to the presence or absence of
the m ar/.; signal. All ol"er !1II1C1;onJ are .'lee-

ondarv .
The base converter is. the refore. a source of

direct-current operated by the presence or ab­
sencc of on e lone. With th is po int firmly in mind .
the design discussion will conce ntrate on the
murk channels. and later will treat the spore
channel a" a mirror-image m ark cha nnel. Figure
2 shows the block diagram of the basic converter.
Since the mark cha nnel rect ifier shou ld see only
the m ark frequency. a filter, whose response is
shown in fi g. 3. must be placed in front of the
rectifier. Very considerable freedom from noi se
can be gained by reducing the bandwidth of the
filter to the narrowest possible passband.

There is. however. defini te lim its to the per­
missable reduction in bandwidth. First. the m ark
signal now under consideration is not a single,
discrete frequency. Even if the snark frequency
genera to r was crysta l-contro lled . and most aren't.

- 2l'l06 Fa i (\'k~ Rna \.! . C a mp fl ill. Prnnsylv ania.
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Fig . 2 (A)- Frequency shift keying a s it wou ld appear
on a scope usi ng linear time base. Fig . 2(8) shows the

same sig na l p lotted as frequency agai nst time .

'" '"
Fig. l - The bl..,cI< d;Qgra m of a basic To ne Converter.
Frequencies '. a nd '2are fed int o the fi lter but only'1 e merges. Freq uency' . is rectified arid the d.c . epee­
ates a d .e. switch which in turn activates or deactivates

the telepr inter coil.
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Fig. 5 -Bosic circuit of a
vo ltage doubler type of
rectifier used to conve rt
the marl: pulses into d .c .
pu lses fo r delivery to the

swi tching circuit.

In",,1

0 '
S.. ' IC!wIQ
Citcu"

(C)

(0)

very close to that of a relay. A well designed
transistor switch has litt le residual current 10

the cu t-off co ndit ion. has a minimum of voltage
drop in the closed or saturated condition. and
switches very ra pidly. In addition. and in RTfY
this is a rea l bonus. the transistor switch turns
off and on at exact ly the same point, avoiding
the hysterisis effec t of the relay.

A single transistor in a switching circuit is
shown in fig. 6( A) . In the circuit shown. the
base bias has bee n chosen to place the transistor
at cut-o ff with no d.c. input signal. As the d.c.
input signal grows more positive the transistor
begins to pass co llector current. This continues
unti l sat uration is reached at which time fur ther
increases in input current results in no increase
in output current.

A two stage d.c. amplifie r shown in fig. 6 (C )
is similar to that shown in fi g. 6 (A ) but the
switching occurs sooner a nd is much faster. Note.
also. the phase reve rsal.

The d.c. switch used in the author's converter
employs three tran sistors in cascade, insuring
that the switch will operate sha rply. and on very
small current different ials. This is shown in fi g.
6(E) . T he first transistor amplifies the inpu t or
base current. but because of the grounded em itter
config ura tion. an increase in base current causes
a drop in the base current of the second transis-
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Fi g . 3-An amplitude-venus-frequency plot of 11 and. 12
with the respon se curve of 0 low pass filter supe rrm­
posed . Freq ue ncy 11 (2125 c.p.s ., marl:) will pa ss while

12 (2975 c.p.s., spoce) will not.

the tone is being keyed off and on 20 to 40 times
per second. This generates sidebands which must
he passed by the filler to maintain the shape of
the pulse. Figure 4(A) shows mark output pulses
from an on-off tone generator. Figure 4 ( B)
shows the output from a filter that is 100 sharp
and slightly mistuned. T his illustration was made
with space pulses present also. No te that in 4( B)
there is overshoot on the rise and ring out or
slow decay on the end of the pulse. The response
between the pulses is the space signal.

Rectification

T he out put of the fil ter. properly matched to
the impedance of the rectifier system. results in
a d.c. pulse. approximating the mark signal in
shape. Filtering the output of the rect ifier re­
moves as much of the tone as possible while
maintain ing sharp rise and fall times. Figure 4C
shows the output of a rectifier system from the
m ark signa l of fig. 4( A ). Figure 5 shows the
basic schematic of a suitable rectifier of the
voltage doubler type.

Swi tching

The result ing d.c. pulse now requires only
current amplifica tion to a magnitude suitable for
solenoid opera tio n. By the use of proper cir­
cu itry. the ampl ifier can take the form of a
d.c. switch. The switch makes use of the cu rre nt
ampli fying charac teris tics of transistors. together
with thei r current cut-off and satura tion char­
acteristics to prod uce a switch-like funct ion

(8)

Fig. -'(A)-An oscilloscope trace of morl: output pulses from an on-off one !one generator. Fig . -'(B)-This trace
shows th. output of a slightly mistuned filter. Fig. 4(C)-This output contOlns t ~ e som~ mario: an~ spoce pulses
as shown in (8) excep t the filter is properly tuned ana has ode~uote bendwidth . Fig . 4 (D)- Fllte red output

of the mark channel rectifier.
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Converter Im provement

T he basic converte r described above will work
well with steady. clean signa ls. Assuming that
the transmitted signal itself is accu rate and
stable. there are th ree haza rds to good copy th at
modifications to the basic converter can help.
First. there is selective fading. where initially
the "Ul,1.: and then the space signa ls fad e and
return. T hen there is major fading. whe re the
whole signal varies widely in strength. Finally.
there is noi se. whose presence tends to confuse
the converter and /or the printer.

T he simplest modification is to utilize the
second signa l transmitted in frequency shift key­
ing. the space signal referred to earlier. Remem­
ber that "Ul,1.: 011 is key on. and mark oU is key
off. The space O il is also key off an d space oU
is key on. A second fi lter-rectifier system is
added. with the fil ter tuned to the space tone
a nd the rectifier polarity-reversed.

spike is the arma ture falling away from the pole
,

piece.
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Fig. 6 (A)-Single tran sistor switching circuit and its
' 10 I•. curve shown in fig . 6 (8). A two stoge switching
circu it, shown in fig . b(C) is more rapid in action and
ha s a phose revenal as shown in fig . 6 (0 ). A three
stag" switchi ng amplifier used to d rive the printer

ma g net is shown in fig . b(E),

tor. In other words. turn ing the first transistor
on turns the second one off. The second tran sistor
is Darl ington connected to the third transistor.
so that turn ing the second transistor off abo
turns the third transistor off. Proper phase re­
reversal is accomplished by reversing the polarity
of the rect ifiers preceding the switch. In other
words. the mark signal produces a negative cur­
rent to turn the switch o n.

The last transistor is chosen to handle the
120 rna necessary for proper operation with the
low impedance d riving circu it. Figure 7 shows
ty pical keying waveform at 60 words per minute.
The high impedance of the o pened switch permits
proper coil discharge. The spike on the leading
edge of the positive going port ion is the result
o f the solenoid field collapse as current is rc­
moved . The small nick in the return of the

f ig . 7 - Scope trace tak en from the collector of the
outpu t transistor to ground . Marie is down .

Fig . 8 (A)- The mark on ly sig na l is shown supe rimpose d
o n th e d .c. switch requirements. In fig . 8 (8 ) t he com­
bin ed marie and t poce sig no ls are shown supe rimposed
on th e switch require ments show n in fi g . 8{C ) is how

no ise bursts can le a k th ro ugh the open cha nne l.

Figure 8 (A) shows the one-tone converte r
with the output of the rectifier superimposed on
the d.c . switch input requirements. Figure 8( R)
shows the addition of the space channel. The
result is that the aD has in effect become
oD + oD. or dou ble oD. while the In! condition
has not cha nged. The vulnera bility o f the snark
cha nne l has been greatly reduced. since the mark
channel is "open" to noise dur ing mark off. The
improvement is not all to the good. since a new
"open" channel. space oU has been added as
show n in fig . SfC} .

\Vith the addition of the space channel. it now
becomes possible to devise a "key on either chan­
nel" circuit. ote tha t the switch in fi g. 8( A ) is
set to "switch off" .... ith no signa l input. and to
"switc h on" with a negative going signal.

r-: ,,"'. ~
_.

t-0- _..
"- x -, "~~

L t~~0 L-
_.

t- --R..,,,,..

Fig . 9 - Bloc k d ia g ra m of a converter that ca n key from
marie o r spoce sig na ls o r both . The use of the me mo ry
circuit is ex pla ined in the lui. Switch 51 is for marle-

tpoce reverse.
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Fig. 12- Simp le Ico pe. fo r tuning and monitoring. mak el ul e of th e 1EP1 .
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Fig . 1 1(A}- Blo ck d iagram of the p rea mp li fie r c sed t"
d rive the converte r. The norrow bond filter il t uned to
2125 C.p.l . a nd il abo ut 200 c.p.s. a t the 3 d b poinh.
Fig 11 (B) Ihowl th e input /o utput chara cte risliu of t he

prea mplifie r.
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unnot iced by the human ea r. rips apa rt the RTTY
operation by upsetting the synchro niza tion of the
pr imer. T his causes the next severa l characters
to be in error. Add a continuing series of these
spikes. a nd readable copy i!'> im possible.

T he major fad ing haza rd is variat ions in the
level of the audio signal delivered to the con­
verter. These varia tions a rc caused by fad ing.
phase shifts. or movement of the reflecting sur­
fac es from wh ich the signa ls a re bouncing. Most
of the later model receivers have some form of
a.g.c. wh ich is very helpful. Fo r rece ivers without
n.g.c. fo r the c.w. position. a nd signa l levels in
all receivers below n.g.c. operation levels. some
fo rm of com pression is most desirable.

Pre am plifie r

T he problems described above are rel ieved
by a signa l condi tioning and se lecting preampl i­
tier tha t has been designed as a sepa ra te module.
It opera tes from the converter power supply and
accompl ishes the fo llowing :

a. Preselect ion of incoming signal.
b. Attentuation of low-level background srg­

na ls.
c. Limiting action of about ·W db.
T he block diagra m of the preamplifier is

shown in fig. II ( A) . Two stages of am plificatio n
are used with the second stage dri ven to sa tu ra­
tion and cli pping for the eli mi na tion of no ise
spikes. The output of the second stage feeds. in
part. a d iode rectifier in an a.g.c. confi guration.
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No ise

T he problems of no ise can be dealt with most
effectivel y ahead of the rectifie rs. One form of
noise is unwanted tones nearb y, another is gen ­
eral background or white no ise. A most helpful
measure fo r both of these noise problems is a
more selective channe l filte r. such as shown in
tig. 10. This tilter provides a pass band of abou t
200 c.p.s. with a roll off o f abou t I:! db per
octa ve bandw id th which provides 2-1 db attentua ­
tion at the crossover point of the ot her channel
fi lter. T hese characte ristics provide nea r-optimum
conditio n!'> for rel ief of white noise and nearby
lone interference.

Anot her serious ha zard to good In T Y co py
is the occasional sharp no ise which . while almost

•
•

Beca use uf the stabili ty of the transisto rized
switch. it is posvi hlc to place a small bias on
the input 10 the switc h in suc h a ma nn er th a t
keying can be accomplished by ei ther the III lI rl..
or space signa l. depending on the set of the bias.
This characterist ic makes it po ssible to build
into the circui t a memory. If this memory is
set to remember the last signal into the con­
verter, it will then adjust the bias so that if the
opposite signa l fa il s 10 ap pear. the memory de­
vice will act in place of the missing signal. Thus
the converter will key rel iably o n mark or space ,
or both. The block diagram of such a conve rte r
is shown in fig . 9 . T he add ition of the "key on
ei ther channel" circuitry is an effect ive measure
aga inst selective fad ing and works wel l until the
other side abo fades away.

Fig . IO- Re)ponse curve of a filler, tuned to the mark
fre que ncy, suiteble fo r the e liminotio n of nearby lone s

(clo se 10 2925 C.p .5.) and while noise .

To 110

00"'"'
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at right angles to the horizontal and erect. Wh ile
almost any model osci lloscope may be used for
this purpose. the desig ners have prepared a spe­
cial . quite inexpensive. scope module for just
this purpose. em ploying the standa rd 1EP 1 tube.
This little scope. mounted with the other mod­
ules. makes an important addition to the rig. The
circuit is shown in fig. 12.

Figure 13 shows the simplified diagram of the
complete converter syste m with pream plifiers
and 'scope.

T his article was devoted entirely to the con­
verter because it is easily the most difficult and
least understood part of RTTY. especially when
the signa ls are " less" than 599. The converter is
the fi rst part of terminal equipment to go into
operation. and a very good starting point for the
RlTY neophyte. regardless of his skills with the
key or phone.

Module s

Similar interest on the part of the authors led
to the development of a line of RTTY term inal
equipment designed with the delicate cond ition
of the amateur's pocketbook in mind. Wh ile
economy has been a major consideration, no
shortcuts were taken. and the design hews largely
to the classical ap~roach. The various parts of

(Continued on Page 104)

0,0 ,

o.

. J

0,

0,
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From Rc.t
A...:lio

Fig. I3 -Simplified diagram of the complete preamplifier a nd converter modules described in the text.
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The first stage is biased to provide littl e gain for
very sma ll signals to prevent residua l noise from
being amplified. Figure 11(8 ) shows the inpu t­
ou tput characteristics of the preamplifier.

Although 850 C.p.s. shift still remains the
standard sh ift. an increasing usage of sma ller
shifts is occurring. and a llowance for this is made
in the design of the units. The mark and space
convert ers are switchable for ~50. 600, 400. and
200 c.p.s. shifts.

Bandwid th

Because the susceptibility of the system to
noise is a funct ion of the bandwidth of the sys­
tem. a ll tuned circuits have been made as sha rp
as possible for maximu m selectivity. However,
as in any system where a grea t dea l of selectivity
occurs. reason ably exact tuning is a must for
optimum operation. The turning required takes
the form o f adjusting the dial and b.f.o. of the
receiver so that the mark and space signals fa ll
exactly into the passbands of the fi lters and dis­
crim inator.

This can be easily acco mplished by the means
of an oscilloscope wherein the vertical plates are
connected across the space channel. and the hori­
zonta l plates across the mark. Proper tuning has
occurred when the vertical and horizonta l traces
are eq ual in magnitude. and the vertical trace is
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This trailer rece ntly toolt po rt in Q local " Sa lute To
Safety Week" parade in Bristol, Tenn. Built and mon ned
by the Bristol Amateur Rad io Club. (comp lete with ste ­
tion ) the d isplay shows the need to check for foull y
home wirin g_ BiIIli llord. WA.4RUT, (Club President) an d
James Skeen , WA4NEC, o re shown opera ting the mo-

bile stotion .

The smiling faces of Maurice Marg olis (G3 NMR) and hi!
cha rming XYl. Sylvia , seen of Maurice 's " fi xe d rig," 01
IIford . En u , England . Maurice is better known for his
ex tensive inte rest in mobil e cmcteur radio. and Sylvia
fo r he r writ ing. Several of Sylvia 's article! o n the lighter
side of ama teur radio ho ve oppeo red in CQ du ring the

past few yean.

PEOPLE AN' D PLACES. ~ I I " , , I . I .. \!! ~ ~ ,
- . ~ "!!!'! - I~L' - ~ ". I~L ~ - '" ~ --.lL "'" ~

An eye-ball Q SO bet.....een disti nguished Peruvian rad io
a moteurs. O n extreme right, Feroon da Be fo und e T.
(O A4FB). Preside nt of the Rep ublic of Pe r u. In bock.
ground , from left -la -ri g ht. Gustavo Re use os (O A4 AV),
Vito ly franco (O A4 PD), Noton Sterental (O A4 0 5) and
Benny Sterental (O A4 N SO) . Also altend ing th e meet­
ing, although not show n in th e photograph , wa s Carlos
Tonora (O A4 A1), Pre sid ent of the Peruvian Rad io C lub .
Th. meeting took place recently in President Belounde' s

officia l residence, Lima's ··Whit. House."

Ta king time awoy fro m 20 meter RTTY,Do n Oralgemeyer
(DJODD) on the left watches Sidney Ke nle r (m ABA)
gu lp d own a " sma ll one" at th e Hofbro uho us in Munich ,
Germany. Don shut down recently Clod will soon be

heard with an EL2 call.

First of th ~ n~w " ha m" re gi stration plate s was recently
prese nted to Fathe r Da niel Linehan, S.) . by G overnor
Volp e at th e State House , of Mauach usetts. Fathe r Line ­
ha n, Directo r o f the So ston College Westo n Observato ry
and wc rfd -fcme d seismologist ho s been o n active ama ­
te ur rad io operator for over thirty years . MQ uachuseth
is th e fo rty...ighth sta te to gra nt this privi lege to hams.
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BY URB LE j EUNE,* W2DEC

Yasme Sa ils Again '
The Yasme sa ils agai n. NOI act uall y. bu t at

least in spirit. T he Yasme Founda tion has be-e n
reactiva ted under its o ld by-laws and organize­
tion with some changes and add itions to its
officers. Its immediate objec tive is to sponsor
the world-wide OXped ition acti vities of Iris and
Lloyd Colvin. For further Ym me news rea d
the West Gulf OX Bullet in. 2 153 Universi ty
Blvd.• Housto n. Texas. Frank Campbell. W5IG J.
is ed itor of the \Vest Gulf DX Bullet in. He is
a lso PUblicity Director for Ymme.

The present officers and di rectors a re :
PRESIDENT: Danny w ell. VP2VB. et c.. e tc.
VICE! PRESIDENT: Hal Sea rs. K5J l Q
SECR ETARY AND QSL MCR.: Bob Vallie.

W6RG G
TREASUR ER: Ed Peck. W6L DD
DtRECTORS: G olden Fulle r. W8EWS: Dick

Spenceley. KV-lAA; Charles Bidd le. W6G N ;
Jack Drudge-Coates. G 2DC and Frank Camp­
bell. W5IGJ .

Iris Colvi n. KL 7DTB / 6 and Lloyd Colvin.
W6KG . are depart ing on an ext ended D 'X pcdi­
tion that is hoped to incl ude operation from
most of the rare and semi- ra re co un tries of the
world . Travel will be primarily by commercial
aircraft. T he gear includes a Collins 7SS~ 3 re -

sHox 3.5 . lIallel . New J e rsey 077JO.

SSB DX HONOR ROLL
T1 2HP 303 W3MAC 281IW6YMV 264'W3VSU 235
W2BXA 303 Wl l l F 28 1 W4SSU ,263 0Z7FG 233
K4TJl ,303 W6UOU 28 1 G2BVN 263 W4HU E 231
WOOVI ,303 W3KT .. , 28t G300 260 ,W30Jl 231
W2TP 302 G8KS 279 W4RlS 259,W2PTM 230
W2ZX 301IK4HYl 276 W6WNE 259IWA2EOO 229
G3AwZ . .301rDl IIN , 275 PJ2AA 258 -N6ZJY 227
SZ4ERR 300iHB9Tl , 275 KP4Cl 256 W3FWD ,226
W8PQa 299

1
11AMU 275 K6lGF 250 K1SHN 224

W3 NKM 296 PIIAX 274 WIAQl 250,K2JFV 223
K2MGE . . 296 W6RKP 273 W40M 24SIK4JEY 22 1
W2FX N 293 K9EAB 273 W4PAA 249 KIJ MV 213
W4QPM 290 W2RGV •..,272 W4N JF 248 SM5UF 208
W2VCZ .., 290 W2lV ...... 271 GM3JO R 246 WOQlX 205
KlIXG 288 G3NUG ••..269:XElAE 246 K6CYG :<03
K8RTW 286 K80NV 269 YV5AFF 239 1W6USG 203
" A2I IS 285 G2PL 265,W7Dl R 238 KOUKN ... 202

cc iver. 32S-3 exciter. 30L-1 amplifier and in most
cases a Hy Gain tri band beam (A 14AVS veru ­
ca l is available as an a lte rna te ) . Iris and Lloyd
have a lrea dy visited 96 countries and he ld 23
diffe rent ca lls and need no further introduction
to the DX fratern ity.

Written applica t ion has been made to opera te
in a pproxima tely 150 countries. Iris and Lloyd
say they will go anywhere. If permission to oper­
ate can be obta ined and you can provide trans­
portation here is your chance to send them to
wo rk you from that country you still need. HI !
T he present operating plan calls fo r operation
from Pacifi c a reas. then the M iddle East and
then Afr ica .

Iris and Lloyd left the USA in August. First
opera tion will be in the Pacific areas and has
a lrea dy begun.

To make it ea sy to remember. Iris and Lloyd
will operate on the same fre quencies as the Don
Mille r-Chuck Swa in DXpcdition wh ich are :
7(}OO- IO. 14045-55. 21045 -55 kc c.w. and for
s.s.b.. 7090-100. 14 100- 110. 2 1400 kc, listening
as directed. Only one QSO per band . per mode
is requested. Please s.a.s .e. Contributions as you
see fit. T ime in GM T. All QSLs answered.

Here and There
C R.3 Portnauese G uinear C R3A D. O ctavia. h as

W188 had two distinguished visitors this summer. On the left (4) is Gary, K1KSH, who operated from several
rare spots a nd has made ma ny 160 meter firsls . On the right is Rolf Rasp who is very famous for his 160

meter s.w.Ling from Brazil. (fmc W I S8).
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The foll owing certifi ca tes were issued bet ween the per iod from August fith . 1965 to and in­
cl uding September 5t h. 1965 :

CW·PHONE WAZ

CW WPX

ALL·PHONE W AZ

PHONE WPX

Ha ns Svcnnb lad
E ve re tt L Ha ney

G eo rge A n gus Gormly
Ma raarc r T ell cl aa r
H a ro ld D . DeVoe

Ro sario C. Pe ntima lli
Karl Kaul

Victo r G . T op ler
Graha m G . W illiams
No rman I>. Alexander
l ohn E . Ba s-ley
C. M . H eiden

Michael W . Lud kie wic z
Ra lph H . C u lbertson
J aek Fisher
Herbert Koeh ne

SSB WPX

TWO·WAY SSB WAZ
UA I M U
VE2WA
W9QQN
G2 HO Z
W2Q NE

W I DGl
W 6CH V
W"'QU U
DJ2VZ

I I PR C
nJ 5V Q

V K.5GG
VEfiAB P
KL7MF

SM6A \'D
SVftW A A

312
3D
314
31'

215
21'
217

3]7
33R
339
]40
34 \

12\
122

Juan Caballero
Radio-klu h M . Pupln
Vlad im ir V. Mitt
Radio C lub of Lenin grad
Ro bert ~ I . Wh itel y
Keii ch i Ishizu k i
Leif Lindbe rg
Peter Susko

Rad io C lub of Leningrad
Vladi mir T arabrin
Vlad imi r V. M itt
Va le nti n B. W a kut jn
l o rma Satorant a
Do n Cady
Mic hael W . Lud k iewicz
Gunther Bruhl
C lub Stat ion v erbano der

Funkamateure dcr
Deutschen Hundcspo st

Earl W . Lockwood
Ge rry Offenberg
H uns-G unnar Hansson

HK4l C
Y UIHCD
U W ] f) R
UAIK RA
W RU E X
JA t G C

KRM Z

UAIKBA
UAI DI
UW3 D R
UA9WS
OI I3X Z
WBf,C r O
WIDG l
nJ 911 A
DUFf

W 7J W E
WB 211 XD
S M6A M D

67.
671
672
673
674
675
676
677

2204­
2205
2206

2195
2 196
2197
2 1lJ!{
2199
2100
2201
2202
2203

been active on 140 89 kc a t 0400 GMT. He has
a bad chirp and the signa l drifts. (Tnx F EDXP
via L JD XA ).
EA6 Ilalearfc Island t EA6BD on 14043 kc at
2 ) 00 GMT ( 7"11'< I./DXA ).
FLK French Somaliland: FL8RA has been active
on 14043 kc abou t 2000 G M T . ( T lIX NED X A).
FR7 Rcunion Island: Jan . FR7ZI, on 14090 kc
a t 1700 GMT. ( 7"11'< LJDXA ).
KG61 l\larcU'~: C huck . KG6IF. has a new quad
up. He is act ive o n 14270 kc a ro und 0200 GMT.

( 7" 11 .< LJDXA ).
KS4 Sw un : KS4AB has been o pera ting around
70 10 kc at about 0200 GM T . QSL via \VA9LC Y.
KX6 M.ushl.11I Island: Bob. KX6BW. passes
a long th e following : " I am aga in on the air
most ly on 20 ph one from about 1130 to 1530
GM T da ily at ab o u t 14250. fo r any sta tions want ­
ing to work the Island o f Enn ylabegan. We are
a t present the only stat ion on the Island and we
do QSL 100% all ca rds rece ived . En nylabegan
is 8 mil es from Kwaja le in. We are a lso occasion­
ally o n 20 at about 0300 GM T but not with any
grea t regularity.

" Next. I noticed in the newest Callbook that
the Zip Code for Kwajalein , Enn ylabegan and
Roi Namu r Islands is not correct. The correct
Zip Code is 96555.

"The add ress for QSL for KX6RW is Box 65,
A PO San Francisco. Calif. 96555."
OX Greenhmd: KG 1 stations a re no more. They
are now OX4 if in Southern Greenland and OX5
if in Northern G reenland. A rea l good WPX
ca tch is XP I AA who is the former KG lAA.
( 7"n .< LID X A).
)I\,O Suint Peter & Suint II~IUI Rocks: DI 2KS!
PY~ operat ed from th is island for one hour and
worked very few. Most D'Xers, including your
edito r. were sleeping at the switch.
VA l Franz Josef Land: UA IKED should now
now be on s.s.b. ( T ,JX L JDXA't).
VK9 Cocos Keelin/.:: KR6 1L acts as l\IC for

Eugene. VK9VG. o n 142 70 at 1300 GMT . Afte r
taki ng ca lls. VK 9VG QSYs to 14110 listening
1~260 / 270 . ( 7"11'< NCDXC).
VKO :\lac(Jlmrie hbnd: VK0TO is QRV around
141 75 kc on a. m. phone at 0500 GMT . H e w ill
a nswer s.s.b. in the A merican phone band . ( TtIX
NCD XC).
VI1 2S Sai nt Vincent: Harold. VP2SI . is act ive
with a new Sll-400 T ransce iver. T ry 14232
aro und 1900 GMT. QSL via \V1~fRQ. (Tnx
IV1MRQ 11 '1 <1 LlDXA ).
VQ9 Seychelles: John Beck , W6MHB, is cur­
re ntly act ive on the low end of 14 mc c.w. and
7 rnc c.w. (T /lx ,VCD X C).
\'R4 Solo mon lstaudst Arth ur. VR4CR, 14089
kc at 1400 GM T. (Tux WGDX C ).
VR5 T c neo- G eorge. 5W IAZ, will go to VR5
land sometime after the first of th e year with
eq uipment furn ished by K6EXO. ( T nx LJDXA ).
YK S)·ria: Bob. OD5BZ, was ove rhea rd saying
that chances of operat ing from YK have now
increased from 10% to 15%. At least the odds
a re go ing in the right direc tion. { T nx NCDXC).
zns Ascension Island: Thanks to Harold .
ZD8HL. for the following info rmat ion: "Thought
I'd better let you know tha i the ZDS ga ng is
planning an al l-out a ttack on the CQ WW DX

c:..If" •
,~" . -;j~v« A'1 ~ ~.. ':" _

ThCl nks to Ed, W2 GT, for th is p icture o f J A7 CEK.
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This is DLOFT with DLl HA at the controls. OLO FT is the
club stotion of the FranUurt Radio Club. The rig runs

250 watts. (1n)[ DL' HA).

Contest. both phone and c.w. we expect to have
our new V beam up pointed toward the states.
so we should he able to make ourselves heard
on 40 and 80 as well . Haven't done too well on
the..c hands until now.

"Will be operating multi-or. multi-transmitter,
under the club call ZDRA R. QSLs will be han­
died via the Hammarlund DXpedition of the
Mo nth. Also plan to work the KTfY contest in
mid-October with much the same setup. I think
ZDR BC has already written you but in case he
hasn 't. QS Ls for OUT recent VP2AO operation
also go via Hammarlund.

" I doubt if anyone still needs ZDS but the
hoys here arc active daily. ZD8\VZ operates
mostly 15. s.s.b. and c.w. Bud. ZD8 RC. is
mostl y active chasing DX on 20 c.w. I spend
most of my time on 20 s.s.b.. 14250 or 14110.
We a ll occasionally operate ten around 28 .6.
Harold ZDX II L"
ZL Campbell I..land: ZL4J F on 141 01 at 0300
G\fT. (T"x WGJ>X C ).
5KR :\ ... I:tJ:<I .., · Kcptlhlk: 5 RRC B on 21080 kc
at t 800 GMT. (Tn» L I DXA).
3AII :\Inmu:u: Hob Lane. \VA6ZIQ / F7BL had to
post pone the 3A0 operat ion until later this year.
tr«.r W2G lIK ).
5J J Cole mbhu The Radio Club of Colombia
will lise the call 513L R during both portions of
the CQ WW DX Conte" . QSL via W2CTN.
tt».r lI K3RQ ).
9:\16 Sin/.::lpn..-c: 9 \ 16AP. operator Tony Parker
RA F- Iocat ion in Lebuan. a small island otT
the North Romeo coast. operates between
14250-300 s.s.b. Equipment is K\V Viceroy 150
watts d.c.: KW-77 receiver: dipole antenna. QSL
direct to Tony Parker. SSR Convoy RAF.
l.ebuan. RFPO tlflO. Singapore. or RSG B. The
same station being used under call 9 \ 16DH. The
operator is Ted. 14000 to 14100 c.w. QSL via
RSGB. These stations come through at about
0600 GMT in the States. (T ns Wf>O,\fR).
9X5 Rwanda, 9X5CE. xr nrk. 14255 kc a t 1930
GMT. (Tux L IDXA ).

160 Meters
1965 /196h Transatlantic DX Tests. Again.

reminiscent and symbolic of the first pioneering
transatlantic crossings by Marco ni. DeLoy,
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Schnell. Reina rtz, G odley, 1901-1 924 and con­
t inuing a yearly operating activity on 160 es­
tabl ished in 1932 and held every year since
(except war years), the annual transatlantic and
worldwide "Top Band" D X tests will be held on
the following Sunday mornings at 0300-0730
GMT Dec. 5th and 19th. Jan. 2nd and 16th. Feb.
6th and 10th. During these tests. special efforts
will be made to establish new records.

WI VE stations should call "CQ DX Test"
the first five minutes of the hour and alternate
periods thereafter. listening in between. DX will
call ''CQ OX Test" the 2nd. 4th. 6th five minute
periods. etc.. listening in between. Adhere this
sked except when QSOs in progress.

Use authorized Irequencies ; \VI V Es East,
1800-1825. We,'. 1975 /2000 kc. Europe. 1825­
30. V K. 1800-1860. f As. 1880 (spot}. Africa.
1800-1825 mostly. These transatlantic tests are
exciting. All hams are reminded to be alert for
unusual DX openings anywhere over Darkness
Paths. at sunrise or sunset times either end of the
path. just as long as the path is a Darkness Pa th
and at or near twilight. or sunrise at either end.
This is when 160 meter signals peak.

Remember these are tests not contests. T hey
are for pleasure in an unusual opera ting activity
without competit ion and to develop some prop­
agation information which may make a worth­
while contribution to the art of radio. WIV E
stations to send reports of tests to W1BB. Stewart
S. Perry. 36 Pleasant St.. Winthrop. Mass. USA
for logging and repo rt ing immediate ly after each
test. G. G M. GW, GC. e tc . send reports to
G fiQB . Tommy Thornas. DX Editor SWM. 49
Winchelsea Lane. Hastings. Sussex. Engla nd.
Other DX may send reports to either. The im­
portan t thing is to send in your reports. \V IBB
will be glad to arrange special schedules with
any station wishing to test out unusual paths
and conditions and will send fu ll instruct ions.
Will also sked any station who has not previously
QSL'd W land.

Special "First Timer's Tests," This season's
transatlantic O X tests will feature special tests
when all of those on one side or the other. who
have already previously at one time or another
crossed the Atlantic or worked real DX on 160
will Q RT. i.e., stay off the air entirely on that
particular morning to allow the weaker stations
who have never crossed before to have a go
at it. One morning, the Europeans. except for
those who have never crossed before will Q RT.
The next test. all W/ VEs will Q RT. except for
those who have never crossed before. On the
opposite side. everyone. including the "experts"
will listen for and try to work the weak ones.
the first timers on the opposite side. The "regu­
lars" who are to be Q RT to give the weaker
boys a chance can either listen or stay in bed
for their much needed sleep.

This idea was originally suggested by GS PG
then mentioned in W I BB DX Bulletin. then
RSG B/SWM l etc. and has been enthusiastically
endorsed by many 160 D Xers, So. we'U give it

{Continued on page 97]
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Contest Calendar
BY F RA NK ANZALO NE .· WI WY

· 14 Sherwood Ro ad , Stamford. Conn. O69OS.

VU2/457 OX

C.\\'.- Oct. 30-3 J. Phone- Nov. 6-7 .
Starts: 0600 G:\lT Saturday. Ends: 0600 GMT

Sunday in each instance.
Rules for th is o ne were given in last month's

C.UENlHR.
This yea r your logs go to : Contest Manage r.

Glen V. w tckre rnarame. 4S7G V. 150 / 5 Kandy
Road. Kurunegala . Ceylo n. Deadl ine November
30th.

YLAP Party·Phane

Start s: 1700 G~IT Wednesday. November 3.
Ends: 2300 GM T T hursday, November 4.

A QSO Part y open to Y Ls and XYLs only.
Coming during the middle o f th e week how
could it be any thing else. T he c.w. sect ion has
a lrea dy taken place hut you phone ga ls can st ill
have a go at it See Lou isa Sando. W5RZJ 's YL

column in the September issue.
Your logs must be in the hands of the contest

committee no la ter than December 10th . T hey
go to Kayla Bloo m. W0 HJL. 175 So. Jasmine
St.. Denver. Colorado.

New Hampshire OSO Party

Three operati ng periods (GMT)
0000 to 0400 Sunday. October 30.
1200 to 1600 Sunday. October 30.
0000 to 0400 Monday. Octobe r 31.

T h is is the sixteenth New Hampsh ire QSO
Part y, this year sponsored by the Concord
Rrasspounde rs and open to all amateurs . Cer­
tifica tes will be awarded for contest activi ty and
stations may also apply contacts in the pa rty
for the \V H (Worked New Hampshire ) and
the GSA (Granite State Award) cert if icates.

Exch;lO~e : QW number. signal report and
QTU . (County for N .H. stat ions.)
S\'o r i n~: N .H. stations: I point fo r each N .H.

contact. 2 points for out of state QSOs. Out of
state sta tions : 2 po ints for each N .H. contact.
Final score for both will be the total QSO points

October
Octo ber
November
No vember
N o vember
No vember
November
~o\t'mlwr

December

Calendar 01 Events
30-31 V U2I4S7 O x Pho ne
) 0.31 New Ha mpshire QSO Party

3-4 YI.AP Pho ne QSO Party
6-7 V U2I4S1 O X Pho ne
6--7 RSG8 7 me C.W .

B-14 A M-R" 55 Phone
20-21 A RKl 55 C. W .
17.111 CO \\W OX C.W.

4-.5 0 10.: OX C.W .

multiplied by the number of N.H. counties
worked. ( Maximum of 10.) T he same station
may be worked on more than one band for ad­
ditional contact credit.

LOJ: Danu Date / t ime in GMT. QSO number,
station worked, signal report and QTH. C.\V.
and Phone are different categories and separate
logs for each mode must be submitted.

F requencies: A ll bands 160 thru 10. Suggested
SpOlS are: 1815. 3530 . 3842. 7030. 7220. 14. 100.
14.250. 2 1.100. 2 1,350. 28.100 and 28.800.

"wards: Certificates will be issued to a1l par­
tici pants repor ting. with a specia l endo rsement
for the highest scoring stations. both in New
Hampsh ire and out of state . in both c.w. and
phone categories. Single opera to r stations only
are el igible for the endorseme nt.

Logs must be postmarked no later than No­
vember 25 th and sent to : T he Concord Brass­
pounders, Inc. Att : G. K. C rowell, Box 339,
Conco rd. New Hampshire 03300.

The W NH ce rt ifica te will be awarded to sta­
t ions work ing a ll to N.H. cou nties during th e
contest. providing confirming logs a re rece ived.
Req ui rements for the \VNH . a standi ng award.
may he obtained by writing to the Concord
Hrasspounde rs.

The GSA awa rd may likewise be obta ined,
detail s from the Nashua M ike and Key Club.
Box 94, Nashua, N.H.

ARRl 55

Phone-s-Nov. 13-14 C.W.- Nov. 20-2 1
Starts : 2100 GMT Saturday. Ends: 0300 GMT

Monday in each instance .
Last yea r's set- up. o ne week-end for each

sect ion, proved very successful. Therefore the
same arrangement is bei ng re tained and the
rules are the same as previous years.

T he message exchange will be the QSO num­
ber. two digi ts indicating the year first licensed.
section and month and day (not year) of birth .
T he November issue of QST shou ld have a ll the
deta ils.

Requests for Jog forms and your final product
go to the ARRL Communication Department.
225 Main Street. Newington. Connecticut 06 111.
Deadline for mailing is December 15th.

R5GB 7 me OX C.W.

St art v: uwn G~IT Saturday. November 6.
Ends: IROO GMl Sunday. ovember 7.
It's the world working the British Isles on 40

meter c.w. ( the phone section has already taken
place) .
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Pictured durin g his recent voca tion in Ve nezuela is
Wl WY with a fe w othe r notables in the OX' ing world:

CX2CO, YV5GA and W2GHK.

Scoring is a bi t involved, so it is suggested
tha t yo u check la st mont h's CALENDAR.

" fa iling dead line is November 22 01.1 and your
logs go to : R.S.G.B. Contest Committee. 28
Li ttl e Russell Street , London. W .C.I, Eng land.

OK OX C.W.

Starts: 0000 GM T Sunday. December 5.
Ends: 2400 GMT Sunday. December 5.

This is a world wide type con test so don't
co nfi ne your opera tion to wo rk ing Czech stations
only.

I. Use all band. 1.8 thru 28 me on c.w. on ly.
2. There a re th ree di visions: A . Single oper­

a to r. All Band. B. Sing le operator, One Band .
C. Mult i-operator, All Band.

3. The num ber excha nge will he fi ve fi gures,
RST re port pl us two fi gures ind icat ing the nu m ­
be r of years th e opera tor has been active in
a ma teur rad io. (i .c.: active since 1935. 57930)
M ulti -o pe rato r and club sta tions wi ll use date
sta tio n was licensed.

4. Each com pleted contact cou nts I po int. but
3 pain ts if it's with a Czech sta tion . The same
sta tio n can he wo rked o nce per ba nd a nd co n­
tacts with sta tions in th e same cou ntry ha ve no
QSO point va lue but can be worked for m ulti­
plier cred it.

5 . The m ulti plier is de termined by the number
of prefixes worke d on each band (\VPX Award
list. )

6. F inal score the re fore will be the total con­
tact po in ts m ult iplied by the sum of the prefixes
from each ba nd .

7. Usc a se pa ra te Jog shee t for each ha nd a nd
show in th is o rde r : Date /t ime in G\fT . sta tion
worked. number se n t. received. con tact point s
a nd prefix. (First time worked only.J

8. Incl ude a se pa ra te summary sheet showi ng
the scori ng and o ther pert inent informa tion a nd
yo ur name a nd address in BLOCK L ETT ERS.
Also include a signed declaration that all ru les
and regul at ions have been obse rved .

9 . Certifica tes will be awa rded to the highest
sco ring sta t ion in each country in each d ivision.

10. Contest contac ts may be a pplied for the
100 OK (worked 100 Czech stat ions ) and the
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S6S (worked all continents) awards. providing
a written applicat ion is submi tted with yo ur log.

II. Logs go to: The Centra l Rad io C lub,
Post Box 69. Prag ue 1. Czechoslova kia . Ma iling
deadli ne is J anuary 15, 1966 .

co WW OX C.W.

St arts : DODO GM T Sa tu rday. November 27.
Ends : 2400 GM T Sunda y. November 28.

The Pho ne contest is now past h istory. how-
eve r the c .w. men are still rush ing fi nal plans
fo r the " Big O ne" a t the end of the month .

Info rma tion regarding DX-ped itions during
the contest period is gene ra lly received too late
fo r publ icat ion. but we do ha ve the following
news of inte rest.

The boys down C olo mbia way ha ve come lip
with a new prefix wh ich sho uld create qu ite a
p il e-up. The club ca ll is no longer H K3LR.
what yo u heard in the Phone contest a nd will
be hea rin g: in the c.w. week-e nd is 5J3 L R. (Ret
you thoug ht you we re working a new o ne over
the long: path to A sia.)

\Ve a re aga in assured of San Ma rino activi ty.
W6JFJ hopes to be signing M IN o n a ll bands,
10 thru 80, during the c .w. week-e nd.

Again we warn you o f possible di squalifica­
t ion if your log shows excessive dupl icate con­
tacts. It shou ld be thoroughly checked before
sendi ng: it to us. all d upli cates crossed out . taking:
no c redi t for them of course. but leave them in
the lo g. And pl ease. PR INT or TY PE yo ur
name a nd a dd ress. So me of you a re only re­
ce ivi ng a ce rt ifica te because Robbi e took time
ou t to look it up in th e Caltbook ,

Once aga in. the m ail ing deadl ine for yo ur
phone en t ries is Decembe r 1. 1965 and J anua ry
15. 1966 fo r the c .w. logs. Please indicate on
the enve lo pe if th e enclosure is a phone or c.w,
entry.

~ I a il i n g address is: CQ WW OX Contes t. 14
Vandervente r Ave., Po r t Washington, L I.. N .Y.
11 050.

Editor's Notes

H ow am I going to tell you about our recent
visit to Venezuela in th e small space allotted
to me in thi s column? Impossib le.

It was one cont inuo us se ries of exciti ng events
for Anne and me from the m inute we left the
V IA SA jet liner at Ma iquet ia a irpo rt to a week
late r whe n we left Ca racas for home.

We were me t at the ai rport by a large dele­
gation of Club mem bers headed by its president
Dr. Ra fael Moros. YV5AVW, and an added
surprise. Ricardo Sierra. Jr. C X2CO.

The ne xt da y we we re given a n exte ns ive tOUT
of the c ity. foll owed by a delig htfu l barbecue
lunch a t the mi le h igh C lub T ach ira .

From there it was a dash to the La Rinconada
racetrack. a rriving just in t ime to present the
Rad io C lub Venezol a no C up to the winner of
the fea ture race . (A tip. don't bet on horses
with American na mes. Hi . )

LColl /hllled on page 100]



Propagation

LAST MINUTE FORECAST

Day-to-Day Condit ions (111,1 Q lwlity fo r N ovember

F Orf'ClH' RUl i ll ll .{ QlI,di ' )'

DaYI ( 4 ) (3) (2 ) (I )
Above Normal : .. . 6, 23••'\fi A A-B H-C C
Normal : I. J . 3. 1 · 10. 1.5-16.

18-1 9, 12, 14. 26-23 A-H B-C C- D D-E
Bejow Normal : 1, 11 , 14. 17,

20-11 . 25·19 ..... . ....... C C-D n E
D isturbed : 11-13 .. ........ D D-E E E

BY GEORGE ]ACOBS.* W 3ASK

T
ilE c.w. section of the 1965 CQ \Vo rld
Wide OX Contest will be held over the
weekend of November 27-28 . Special OX

Propagation Charts for use during the contest
period appeared in last month's column. Be
sure to check these Charts for a prediction of
band openings and other propagat ion data which
should be useful during the c.w. section of the
contest. For a day-to-day forecast of general
propagation conditions expected during overn­
ber. including the contest dates. see the "Last
Minute Forecast" appearing at the beginning of
this column.

- 11307 Clara Street , Sltv er Spring, Md. 20902.

H ow T o U SE TUESE C.IAIlTS

The fol1o~inll is an explanation of the symbols
shown above, a nd Instrucuons for the use of th e
CQ p ropagation p redictions :

r-e-Enter Pro pa gat io n Charts o n (0110 \10 io g pa.lIt's
under appropr iate' band a nd d ista nce o r geogtaph ica!
area columns. Read rredleted times o f band o pen­
iogs at imersecucn 0 both columns.

2-Following each predicted t ime o f band openi,ng
is a Io recas rating which ind ica tes the relativ e
number of Jays the ba nd is expected to o pen during
each month of the forecast pe riod. T he higher the
rauns. the more frequent the opcning , as follows :
(4) band open more than n d ays each month ; (3)
between 14 and 22 da ys; ( 2 ) between 8 a nd 13 days;
( I) lees than 7 days.

On the "Sho rt -Sk ip" C hart , where two numerals
are shewn within a si ng le se t o f parenthesis, the first
a pp lies to the shorter distance for which the fore­
cast is mad e. a nd the seco nd to the greater dist ance .
Note the fo recast raring for la ter u ..e.

3- With the fo recast ratins noted above, sta rt with
t he nu m bers in r.an:ntheses a t the to p o f t he "last
Minute Fo recast ' a ppea ring a bove . Read down the
table for a d ay-to-day forecast o r propaga tion co n­
d itions in terms o f Above No rmal ( W W V rating
higher than 6 ); Norma l ( W W V rat ing 05 -6) ; Below
Norm al ( W WV rati ng 4) ; Dist urbed ( W W V rating
less than 4) , T he leiter symbols ( A- E ) describe
recept ion condi tions (signa l qu ality , no ise and fad ing
levc is ) expected fo r each day of the month a nd have
the Iot lowtng meanings : A- e.\ cellent ope ning with
a rona. steady shma ls: B- lJoo d opening, modera tely
st rong signa ls, little fading and noise ; e-ra ir ope n­
ing, s lll na ls l1uct uat inll between moderate ly strong
a nd .....ea k: D -e- poo r opening, s ill-nals genera lly weak
with considerab le fadi ng a nd nol'ic ; E-poor opening,
o r none at all.

4-This month's P ropa gat tc n Charts a re based
u pon a transmit ter power o f 705 watts c.w. : ISO walls
s.s.b. , o r 300 wu n s d .s.b.• Into a d ipole a ntenna o ne
q ua rter-wave above grou nd o n lfiO. ~O and 40 me ters
a nd a ha ir-wa ve above grou nd o n 20 , 15 and 10
meters. For each 10 db Increase above these reference
~f' \'e ls , reception quali ty shown in the "la st M inu te
Foreca st" Vo ill improve by one level : for each 10 db
loss, recept io n will become poorer by o ne level.

5-local St:tnd a rd T ime fo r these predictions is
based on the 24-hour system .

6-T hese Pro pagatio n Charts are valid through
Dec . 31, I%S . T nese Charts are pre pared from
basic yropagation data published monthly by the
Centra K..dio Pro p ugurio n La boratory 01 t he
Nationa l u ureau of Sta nd ards, Bou lder. Colorado .

path mid-po int is also Ison PST. and no furthe r
correct ion Is necessary,

C . A quality figure of ( I) is found for 10
meters; t I ) fo r IS mete rs; (4) for 20 meters:
( Z) fo r 40 me ters: and (0) for SO and 16n
meters. Twe nt y me ters is. therefore. the best
band betwee n Seattle and Los Angeles a t 3 I'.M.
P ST.

Sunspot Cycle

The new sunspot cycle, wh ich appears 10 have
begun during October of last year. cont inues to
rise at a slow pace. The Zurich Sol ar Observe­

[COl/til/li ed 01/ page I l l ]
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the

USA·CA
PROGRAM

BY ED H OPPER,* W2GT

T
il E /J IG STORY for the month is that
C liff Co rne, Jr.. K9EAB did qual ify for
# I USA-3079-CA for ALL counties and

s~ec ia l Honors Plaque. It would be impossible to
list a ll of the awards, certificates and honors
bestowed upon Cliff because it would require one
complete issue of CQ. and it is almost impossible
to keep up with him. Cliff got seriously started
on USA-CA back in 196J and received USA-CA­
500 award #l -R in September t961. and ac­
qui red USA-CA-tOOO # 6 in April 1962 and
fro~ then on he was # I in eve rything. He
received USA-CA-1500 # I in June 1963. USA­
CA-2000 # I in December 1963, USA-CA-2500
# I in March 1964, USA-CA-3000 award # I
in December 1964 and # I USA-3079-CA (A LL
counties) in Au gust 1965. What a glor ious
record. what an achievement. and what tre­
mendous obstacles he had to overcome. Back
in 1949, C liff contracted polio and was in the
hospital ur.til 1952 and he has remained in an
iron lung ever since. as he is totaly paralyzed
from the neck down. With the wonderful help
of his Mom and Dad. Cliff has enjoyed many
hobbies including electric trains. model cars and
planes. collect ing stamps. pistols. shotguns. r ifles.
trop ical fi sh and birds. Then his cousin. K9CDC.
got him interested in radio and his Dad con­
structed a wooden bridge over his bod y and
mounted a key on it and the heretofore useless
wiggle in his right thumb was just enough to
operate the key and at last be was really able to
do so meth ing for himself. In 1955 he passed the
Novice exam and three months later passed
the Conditional exam. From then on he has
enjoyed all the rewards of amateur radio and he

USA-CA HONOR ROLL
ALL 3079 1500 K9EQf/W50XM515

K9EAB 1 W2JWK 38 KflRRO 516
K41 SE 39 W3BWU 517

3000 WB61UH 518

WOMCX 2 500 :~~~~~ :::::. ~~~
K8C IR 3 WA5DUl ,514 W5lDH/ W5lXX 521

is sure th at ama teur radio is the ultimate in
hobbies with its unlimited outlets. C liff has
enjoyed chasing DX, traffic handling, QSO
parties. contests of all kinds, and of course
award collecting. He insists that amateur radio
is the therapy to keep him going, and he in turn
is t.he kind to make us all proud of amateur
ra.dlO. yes I am very happy J can call Cl iff my
friend and fellow amateur. So again CON­
GRA TULA TIONS Cliff and a great BIG vote
of thanks to MOM and DAD (WA9DCQ ) .

As this. column is being prepared. many
reade~s. friends and county hunters are enjoying
vaca tions. but the mail and applications have
continued to roll in. Joe. W2JWK received
USA-CA-1 500 award endorsed All 7 me, All
s.s.b. Bill. K4 1SE received USA oCA-1 500 award
mixed. as well as All 7 me, All s.s.b. endorse­
ments for his USA-CA· IOOO award. Deloris.
K0RRO earned USA-CA-500 award All s.s.b .
All Phone USA-CA-500 awards went to Walter•
W4DPN and Phil, W5LDH /W5LXX as well as
to Richard W5-I0353 wh ich was #9 to s.w. l.s
and the first from the 5th district. USA-CA-500
awards end orsed mixed went to Ed. W3BWU,
Helen, WA5DUL, Lee, WB61 UH and Bill ,
K0EQF/W50XM.

New Honor l ist

The NEW HONOR LIST seems to get the ap­
proval of everyone but I still feel the response
for claimed confirmed counties could be greater.
I did get claimed lists from many who did not
make the top twenty-five Jist.

Specia l Achievements

Although not shown in any honor lists, there
are severa l outstanding accomplishments that
I would like to mention. "J C", LUIDAB has

. 103 Whi ltman St.. Rochelle Par k. New J ersey. 07M2.

SPECIAL USA-CA HONOR ROLL
TOP TWENTY-FIVE

COUNTY HUNTERS
3079

K9EAB
3040

W0MCX
3020

K8CIR
2800

WA9AJf
251 5

WO KZZ
25 00

K4VOf

K5SGJ
K5SGK
W0JWD
VE3·9301
K81WI
K8KOM
2050

K3LXN
2000

K9UT I
W5EHY
WA8ErN

W8UPH
K8VSL
K8YGU
WQVfE
W9CMC
W5NXf

1905
W2JWK

1877
W9HAS/6
1780

K8BAI

W0MCX, Arthur Jablonsky, holder of #2 U5A.CA-3OO0
Award; # 3 U5A.CA-25OO; # 5 U5A-CA.20oo; #8
USA-CA-1500; # 11 USA CA·l000 and # 1.( USA-

CA·SOO.
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Guernsey County Award G ranite State Award NA RC Awa rd

the only USA-CA-500 award endorsed All 28
me A-3 and Karl. SM71D has the only one en­
dorsed All 21 me A-I. Fred. VE3-9301 has the
o nly USA·CA-1 500. 2000. and 2500 awards
issued to an s.w.l. Helen. \VI HOY has USA­
CA-500 award #88 endorsed All 50 me A-3
and "Smitty". WA2SAZ has USA-CA-500 award
#286 endorsed AliSO me A-3 and he now claims
to have 1004 counties confirmed All 50 me A-3.
Will ie. W~G DQ has the only USA·CA-500
award issued for All 160 meters. Charles . K8Z I
has the only USA-CA· 500 award endorsed All
Novice (A- I).

l etters

Space was at a prem ium last month. so many
letters were left out. perhaps I can make up for
it this month ,
Bill. WA-tG AY. writes: " 1am located in \Vhec1er
coun ty which has a ham population of 2. I will
he happy to sked anyone on 80 o r 40. Certainly
enjoy read ing your colum n and appreciate the
swell job you are doi ng. Received my certi ficate
and may I say it is rea lly a beautiful award." For
schedules . write and send s.a.s.e. to William L
Strick land. \VA4GAY. P. O . Box 381. Alamo,
Georgia 304 11.'Iunique & Je~lJ1 . FG7XI.. write: "For so lo ng:
we wanted to thank you very much for the
USA-CA Award which we received several
months ago. We are very pleased to get it. it
is beautiful and we are proud of it. It was a
long hard struggle, but if more \Vs would an swer

K8CIR, Oscar "Otts" Beyer, Jr., holder af USA-CA-3000
Awa rd #3; #2 USA-CA·2S00; # 2 USA-C A.2000;
# S USA-CA.1S00; #19 USA·CA·1000 and #169

U5A-C A·SOO.

our QSLslIRCs the job would have taken less
time and we would now have USA -CA-JOOO.
as we have had about 4.500 QSOs with the sta les.
Not bad? Thanks aga in and we hope to meet
you o n the air soon:'
Art. \\,9;\ICX . wri tes: "Sorry for my long delay
in th anking you for the new USA·CA-3000
Award #2. I can see you are putting a lot of
time on the USA-CA program and 1 know what
a job it is just getting the seals and ribbons
stra ight besides keeping all the records stra ight
and answering all the mail. Many thanks for the
excellent job you did on my new cert ificate. . ..

' My CQ file dates from Vol. # I. copy # I
(Jan. 1945) to date and with every new issue
the first page I look at is. of course, the U SA-CA

colum n. next the Editorial." Art and May
(XYL) W0~1RJ had a most wonderful mobile
trip and thu s worked ma ny new ones, gave out
rnany new ones and had some extremely wonder­
ful visits with many ot her cou nty hunters. and
as Art said-" Biggcst trouble. we just didn't
have lime to stay and visi t as long as we would
have liked ," Hope the folo he sent tu rns out ok .
Cu rl, WltVFE, writes: "Again I want to thank
you ever so much for the outsta ndi ng job yo u
are doing with the US.-\-CA program in CQ . Sure is
such a pleasure to rece ive the issue every month
a nd read the column. Look forward to it every
month.

As for the County Hunder's Honor Roll: I
thing it is really a fine thing and bel ieve it wilt
do much for the gang. Ju st wish we could get a
picture once in a while of the top county hunters.
This I mentioned to K8CIR and he said so me­
th ing abo ut forwarding the picture album to
you for you to use the pictures as you saw fit.
He probabl y thought th is over and realized the
album would be out of circulation for quite
a spell so has other plans. Again thanks ever
so much Ed. fo r the wonderful job and the
HONOR ROLL will do much 1 am sure:'
JOE. W2\\'ZU. writes: " Been reading your col­
umn in CQ the past few months and find it F B,
I've been a ham over 25 years and to be fr ank
the last 10 yea rs have been inactive except to
get the rig on the air at license renewal time.
Again it is time to renew the license but find the
USA-CA-500 gives me something to work for.
\Vill probably stay active. this time,"
BOU. K Ii'·\\'E. writes: "Many thanks for the
letter informing me of my qualifying for the
USA·CA-SOO. I have looked forward to this
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TIG Cert ifica te (Gu a temala).

[Colltiflued 0 " page 1051

67 Pennsylvania Counties [avai la ble to OX
slat ions includi ng Kl, and KH but excl udi ng
VE st at ions)

Class A 67/ftO Pennsylv ania Counties ( l ast fi gu re
for nx a nd firs t figure for VE and US
stanons r

Cla ss n M)/~7 Pen nsylvani a Cou nties
Class C 45/40 Pennsylva nia Count ies
Cla ss 0 30/ 2S Pennsylva nia Counties
Incl ude alphabetical list in g o f cou nties and stations

with application, Init ia l cost a s stated , $1.00. bu t be
su re to Include IOf o r I IR C fo r each higher class en­
dorsc rnent seals o r later AOMB/M endorsements, and
send to Awards Ma na ger lit ad dress listed above. A ny
coni acts made after J a nua ry I . 1930 will be accepta b le
rc~ardless o f c all o r address cha nges.
73 Secllflmi A\urd: Issued for wo rk ing a ny a mateu r in
the 73 ARRL Sect ions as follo ws :

C lass A Wo rk a ll 73 ARR l Sections.
C la ..s n work £oS ARRl Sections.
Cla..s C Work ~O ARR l Sections.
The 73 ARRl Sect io ns a re those o ut lined o n pa ge 6

o f any is..ue o f QST and they shou ld be listed in thai
o rder . V EO counts as Ma ritime and YES. Yuko n-No rth­
we..t Territory. may count as anyone o f the required
73 Sect io ns, Initi a l cost as staled. $1.00, send t o(' o r
1 IRC for higher class endorsement seals. AO~t8/M
endorsements 0 11 /)' a t the l ime o f issuance o f that cla..s
of a ward; AO\tR /M endorsements at no extra cost. A
separate number will be i..sued for tach class imprinted
o n the endorsement seals pe rtainin g 10 that lettered cla ss
o f awa rd . A copy o f the Sections d ivision in the seven
states where more than o ne A RRl Section exists may
be obtained by $('ndin¥ a s.a .s.e. or t IRC to the Awards
M anager,

2. AO:\tII /M ( All
O ne n a nd o r A ll O ne
M ode / or \I h t d Modes
and Ha nd..) endorse­
men ts will be issued as
per the specific ru les and the 25 % ru le a p plies. T h is
means that 2.5 % additiona l cards wiIJ be addi tion to
those: ca rds used fo r AO"8 required in endorsements
to obtain ~1ixed endorsemems.

3. All TIlles of the USA-CA program a p ply .
4 , Send the lisl inj:s o f the stations worked (listed per

speci fi c rules) and $1.00 o r 10 IRCs for each certifica te .
A ll endorsements a t the time o f initial issuance at no
extra cost.
Penns,lunl:l Counties ..\ " ard : Iss ued (or working any
amareu r located in the 67 Pennsylvan ia count ies as
follo ws :

C lass AA

The Edison Radio Club Certificate

Awards

•

Q ue lza l Certificate
(G ua te ma la).

D ue to running o ut o f vpace. some awards were left
out lu..t month and some rules got in but not the fo ro
o f the aw ard . E veryth ing posstb fe is heinR tried this
mont h to get caug ht up. Some o f the aw a rds shown In
thi s co lumn were described last month.
SCA RA A WA RJ). issued by the Southern Cou nties
Amat eur Rad io A ssoctat ton Inc o f Sou thern New Jersey .
It is available to ama teu rs a nd s.w.t.s. free o f cha rge, fo r
confirmed contacts (o r heard fo r s.w.i.s. ) with five (5)
members. All ba nd " a ll mode.., no d ale limi tat ions , GCR
U ..t accep ted. M em be r..hip li..l too large 10 print, so
look for station.. in A tla nt ic Ci ty, P fea saruville, No rth­
field. Absecon , ve ntnor. :\t a rgale City, Eg. g. H arbor,
M ays l.and inll and So mer .. Po int. New J ersey. Custodia n:
S. J , K no x, WH1MRA . 111 xo. J erome A venue, ~I arga t e

City , NJ . O1t401. T he Clu b slat ion is K28R.
'I he :"I'llIllfl} A maleu r Ra d in Club. Inc. (K3 I1 KK).
P . O. 8 0 ," #,0 , State College, Penn..ylvan ia 1£0,,01 is happy
10 o ffer the three awards Ii sled below. T hese: general
ru les ap p ly:

1. An a pplicant must have the QSL cards in his
possessio n and may have IWO licensed a mateurs o r an
official of a nat ional lev el or affiliated radio club certify
to having seen ihese QSl ca rds (General Certification
R uje ) • Certirlcation by a N ot ary or other government
official legally entitl ed 10 notarize will be acceptable in
lieu o f the above.

award for a long
lime. and have en­
joyed participat ing
in the program. The
s pi r it o f fairpl a y
and cooperation by

the hams in the program. as well as those who
just want to help others is certainly gratifying.

Congratulations on the fine way yo u are ad­
ministrating the USA·CA program. also enjoy
yo ur monthly column in CQ."
G il. WI ZCII. was so kind to offer 5 (Yes FIVE)
copies of the t96~ issue of POD #26 as his
office requires new ones each year, and he of­
fered to semi them to the overseas count)"
hunters in need of them. I've been passing along
such addresses In him. I do get such kind offe rs
from time 10 time. so I am happy to hear about
such needs.

•
I..
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~ tlCbougbtful ~ift

~OU probably have several very near and dea1'
friends who are Hams, for whom expensive and
elaborate Christmas gifts this year are out of the
question.

3JFSO, you're not alone! Thousands of Chris t­
mas shoppers face the problem of what to get
these friends . . . while holding expenses within
their budgets.

~ SUBSCRIPTION to CQ and any of the fine
books listed will be appreciated by those who re­
ceive it and will be a reminder of yoU1' thought­
fulness throughout the year.

~A VE MONEY on your subscription as well as
your gifts.

(JtHECK our Subscription envelope and rates on
the opposite page.
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COLUMN

BY BOB BROWN, K2ZSQ
AND ALLEN KATZ, K2UY H*

T
il E appearance of 432 me ~ ..-.nsistorized
preampl ifiers on the v.h.f. . cene a few
years bad changed the scope of .% meier

hamm ing immense ly. But the notion that these
devices perform in the same class as vacuum
tube amplifiers conti nues to persist in many
circles. To illustra te. a few years ago W2VCG 's
transis tor pre-amp for * meters graced the
pages o f CQ. claimi ng a noise figure of better
than .5 db. Today. however. the semiconductor
sta te o f the art has chan ged considerably. Many
a re saying th at th e tran sistor is outperforming
the paramp!

The front -end shown in fig. I can turn a
property-measured 2.8 db or better noise figure .
without exagge rat ion. More accurate measure­
ments (l ower th an this) were not poss ible with
exis ting test equ ipme nt, but it is safe to say
tha t 2.8 ca n almost be gua ranteed. W6AJ F's
pa rame tric presenta tio n recen tly cla imed noise
fi gure of 3 db. F rom a pract ica l point of view,
th is tra ns isto r pre-amp is one heck of a 101 easier
to fire up than a paramp.

.c/o Allen Katz, K1LJY H, 4!l Cumbe rland Avenue ,
Vero na, New J ersey, 07462.
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All , of course, is not roses; transistors do have
their problems. F irstl y, they are not immune
to over loa d or cross-mod ulat ion. a lthough in
mos t areas this should n't be of primary conce rn .

Addition all y, they are also quite sensitive to
la rge overdoses of r.f. T h is call be a real problem .

Most coaxia l re lays, besides being lossy on
432 mc are also leaky. And th e transistors aren 't
by any means cheap-at leas t those that will
provide you with a 2.8 db noise level. So it pays
to have a friend who can help you in th is de pt.
Most of Ihe transistors we have seen are un­
marked. (It shou ld be mentioned that the RCA
2 2857 or Texas Instruments 2N2998 will also
do a nice job in the circuit shown.)

The preamplifier construction is straight-for­
ward and shouldn't presen t a great dea l of prob­
lems to the builder. Fig. I shows the schematic,
and the photograph reveals how \VA2FSQ built
h is (Fred does do a nice job). The transistor is
mounted on a protruding screw sticking up from
the chassis by soldering a lead from the semi­
conductor (the one connec ted to its case) to it
All the tuned circui ts are resonant a t 432 me and
the taps adjusted for minimum no ise figu re.
WA2FSQ suggests tha t if yo ur present converter
has a poor noise figu re (5.5 db o r worse) , you
should bui ld two stages and run th em in cascade.
The individual amps only provide about 12 db
gain, Credi t for the circuit goes bo th to Fred
and his O M, WA 2DIE.

Commentary: Transceivers , VHF & CB

\Ve can' t rest ra in ourse lves any longer. After
waiting fi ve years for someone to pick up the
ball and get going, it's apparent that the com ­
mercial manufacturers of v.h.f. ham gear cou ld
care less. So here goes . , ,

Alt ho ugh the C B compa nies have recen tly
merged and consolida ted, at one time there were
over 300 separate manufactu rers mak ing 27 mc
transceivers-at an average reta il price of

A portab le KW? We ll at lea st at contest time . Meet
Pa ul, WA9FAF, who helped ma n the K9DZK / 9 ope ra ­

tio n a few month, beck. " Sill meters, notch."

This eorkscrew belongs to WA2 FSQ & OM WA2D IE :
a 22 turn helical a nten na for 432 mc moanbounce.
They' re just 0 ' ha nd y with antennas a s they are with

p rea mps.
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He re ' s how WA2fSQ & WA2DIE employed the 432 me
pream p shown in fig . 1. With this chain set-u p, ex­
ceptionally good 3A meter moon ba unce reception has

resulted .

down area wit h the following features: 50 to 5 I
me only range, key jack for c.w.. c.w. monitor
built-in, b.f.o.. head set jack , built-in mobile
d.e. /a.e. power supply, bui lt-in v.f.o. , and fi nally
-better audio.

Surprises: Most of our readers are not overly
concerned about power input; they would be
willing to sacrifice a few watts for the above
features. Many even ask for l-watt rigs. Sec­
ondly. transistorized power supplies could be
passed up in lieu of vibrators. Lastly. chrome
styling could be abandoned for more functiona l
design.

2. Two meter transceivers in the $250-and·
dow n price ra nge with th e same fea tures as
above. only retaining full band coverage (1 44 to
148 me) .

3. "H igh-powered" v.h.f. transceivers in the
$900-and-down area with the following: built-in
6 and 2 meter receiver with good select ivity,
solid-state front end. b.f.o., built-in 6 and 2 meter
transmitter offering 100 watts or more at 50 me
with c.w. monitor, built -in v.f.o. that doesn't
track with the receiver. and a switching config­
uration that would allow duplex (50 me trans­
mi tti ng, and 144 me receiving at the same time) .

Surprises : S.s.b. not a majo r conce rn o f most
rea ders loo king fo r a "big" transceiver. Mobile
supply not rea lly necessary, un less o ptio na l.
Trnnsistoriznt ion nOI imperative unl ess it would
lower manufacturing costs. Overall cry for more
ruggedization for portable and contest purposes.

4. A test package in the 45·and-down cate­
gory including a built-in in-line s.w.r. bridge and
reflected power meter, a power output read-out
device showing actual wattage from final stage,
and any suitable form of modulation monitor,

5. A panoramic adapter with ± 100 kc cover­
age tha t could work in conjunction wi th existing
equipment. Present problem: i .f. frequencies o f
5 to lO me preve nt use of most available 455 kc
panudapte rs. Price S I35 -and-dow n.

fi . A 220 and 432 mc u.h.I. tran sceiver. Sug­
gestions are vague here. bUI the c..msensus of
opinion is that .w meo lle ought to have something
substantia l available above t-t-t mc. Ideally, of

L,

'".
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-..
Fig. l -Schematic diagram of the WA2fSa /WA2DJE
transisto rized 432 mc preamplifi er. (An RCA 2 N28S7
o r Texas Instrume nh 2N 2998 will also do the job) .

Meosured no ise figu re : 2.8 db. See text.

CI-2,J-l ·20 mmf JfD pisto n ca pacitors.
C.- Gimmick, 2 insula ted wires co ming together for ~".

L" 1-1-1lS X %" copper strop, mo unted ac ross piston
capacitor, topped a pp roximote ly %" from cold end .

$100.00. Try to get a good six meter version for
that price.

Item two: With the ever-increasing complaints
of "what has happened to six meter c.w.?" why
doesn't someone sell a piece of gear that is so
equi pped? How many commercia lly-made six
meter (or even two meter. for tha t matter )
transceivers even come with a bJ.o.? To our
knowledge. none.

How many rigs are sold with a built -in c.w.
monitor? Again the answer is clearly "none:'

II is common knowledge that few companies
make equipment specifically for ham v.h.I. pur­
poses. Generally we have found it 10 have been
restyled with a few modifications (darned few)
from government military specifications. Or. in
the transceiver area. from C B. T he intent is to
capita lize on the "enormous" ham marke t with a
product that is something less than adequa te .

Okay. we have nothing against so meone
legitimately desiring to make money out of ham
radio. All we ask is that there be an honest
attempt at designing v.h.f. products to match
the audience they're shooting for.

Hams are nooody's fool; they won't buy un­
less they are confident that they are obtaining
the very best value in exchange for dollars spent.
The sad truth, however, is that the equipment
is in most cases so badly conceived tha t the v.h.f.
en thusiast must resort to sur plus rece ivers.
separa te converte rs, second-hand transmitters
and an ARC-5 v.f.o.

The man ufacturers cry tha t they don't move
enough merchandise in the v.h.f. field to make it
worth their while . What they overlook is the
fact that most of them don't have a product
worth buying.

Taking a rough estimate. we'd wager that there
is a good $4 million to be made in the ham v.h.f.
transceiver area annually. Unfortunately for
the companies, that four million is now being
spent elsewhere, since few sales managers bother
10 examine the powerful economic potential that
exists in v.h.f. ha m radio.

If our mai l is any yardstick. here is wha t most
readers find so rel y lack ing o n today's market ­
place that thev would he willing to huy were it
available:

1. Six meier transceivers in the S200·and-
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In cese you' re wondering who mans thot impressive
moonbounce array that appeared last month on p. 78.
meet W3SDZ. By now, 1296 operation sho uld be

complete.

course, the un it would have most of the features
incorporated. into our $900-and-down six and
two unit described above.

These ideas represent only what we have ob­
served in o ur reader mail. Heaven kn ows wha t
design engineers and market research me n could
learn if they ever bothered to conduct a survey
of v.h.f. operators in th is country.

The C B ind ustry accounts for its booming
success thusly : variety of merchandise due to
competition. increased demands by the C R'Cf
for more soph ist ica ted equi pment. and just pla in
good product orienta tion. (Another interesting
observation : en transceivers are now tak ing a
turn for the inexpensive, with each major manu­
facturer offering a transceiver in the $99-and­
down price range in addition to their more
co mplex sets. Man y anticipa te complete units
selling in the $39 to $69 ra nge for 19661 Bear
in mi nd th ai they all run the legal 5 watts input
a nd ge nerally offer the same receiver /transmi tter
frequency range coverage.

To the moaning v.h.I, manufacturers. we
would suggest they give some serious thought to
the CB situa tion before they jump into the
manufacture of more useless ham gear. With
incentive licensing lying just around the corner.
the v.h.f. marketplace may well wind up far
rnore profitable for the ambitious company than
the present tri -band s.s.b, transceiver business­
provided the equi pment is a great deal better
than what is being offered us today.

From The Mailbag

Rick Cruickshank, \\'..\41.'1'5 , whh a new award
idea: "Some column you both have! I rea lly en­
joy it and a ll I ca n say is. keep lip the good work.

"Just had to comment on your July 'tit-ta l'
o n v.h.f. contests! These th ings might be true
in your area, but WA2SAZ seems to do okay
during the summer contests." So wh o sa id (lIlY­
thing about Smitty? "Wh ich reminds me. I've
been ta lking quite regularly with Smitty up there
in Forest Hills (L. I. ) and I told him I'm out
for his neck o n this next one ! ... "By the way,
I run I k.w. here with a pair o f 4CX300A's in
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FLASH: The Stanford Research In stitute
Radio C lub, WA6I.ET, worked K2~IWA,
W9HGE, W3SDZ, W2CCY and G 31.TF
o n 432 me moonbounce the evening of
September 25th. using the Stanford Uni­
versity ISO' parabolic reflector-about 48
db (co mpared with Arecibo's 60 db)-and
a eoo-weu output transmitter o n c.w. and
s.s.b. W2CCY (Morristown. NJ .) reported
WA6LET's signals as between 20 and 25
db below those of KP4B PZ.

the final. Antenna on six meters is II element
Spiral ray up 8 1 feet. Shortly we'll have a pa ir of
4X250B's on 144 me. Antenna there is 20 ele­
ments up 103 feet. Receiver is a modified SX·43
with pair of 6AKS's precl uded by 6CW4 on 6
meters and \V2AZL 41 7A's on two precluded by
a homebrew 4168 preamp. 432 is in the mill .

'I think there should be some recognition for
outstanding performance on v.h.f. each year. I
have in mind one boy in Greenville, S.C., who
has to date 38 states confirmed since March of
this year. Not bad-he's o nly running a C legg
99'er. Larry Pace is the lad. WA4ZLQ. and he
is a real go-getter! Thinking now about a pair
of 4-400's o n six. How's that for enthusiasm on
the bands?"

Rather like your idea of annual v.h.i , awards.
R ich . Perhaps they could be worked up into dif­
ferent categories: S pecial Recognition-s-Oper­
ating, Special R ecognition-Building. etc.

/lo w about hearing from the readership on
this one? If we get encouraging response, we'll
design a handsome certificate and try to get tile
program underway immediately to include the
year 1965.

If you are behind WA4LTS, drop a QSL in th e
mail with "A nnual R ecognition A ward" written
OIl the back and address it simply to: K2ZSQ,
CQ, 14 Vanderventer A l'e. , Port Wa shington,
L.I., N .Y. The sooner we hear from you, the
sooner we a m gel the program underway . (I f
)'011 like, include categorical suggestions on your
QSL).
Ronnie Alhcrson, \VA4:\I\VC, Pelzer, S.C.: " I'd
like to say that I enjoy your v.h.f. column very
much and fee l it is the best in the field ,

" Here around Greenville we have been trying
for yea rs to increase the activity on 2 meters
and have succeeded in getting a few sta tions on
the air. If anyo ne else in our area is inte res ted .
have them contact me or WA4SRJ a nd we'll be
glad to help wherever possible. Ideall y we'd like
to start a traffic net.

'M y sta tion on two at the present t ime consists
of the Heath H R-I 0 receiver and converter, plus
three t ran smitte rs. One's a Tecraft running 20
walls. and the others are homebrew running 30
and 5 watts. Antenna system is an s-c temcnr
yagi, 16 element collinear, and ground plane
up 30 feet."

Than ks for the letter, Ron , and for S.C. pros­
pectives, you can reach him by writing: WA4·
MWC. R oute 2, Pelzer.

(Continued 0 11 Page 111)
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· c/ o CO. 14 Vanderventer Ave.• Port Washington , L. I.,
N. Y.

,

You show me anothe r agency like the FCC in
any othe r co untry of the world who ca lls upon
interested part ies for their comment prior to
putt ing new regu la tions into effect! Show me
anothe r cou ntry (any country) that has as many
radio stations in operation as does the United
States, and show me an agency that has as much
to worry about as our own FCC. Let's be fair!

On my "report card" the FCC rates an A+.
Perhaps it can be rated "slow" in getting around
to some things but it IS doing something. Dur­
ing its existence it has accomplished an awful
lot.

T he FCC will cater to majority desires if these
desires (in spite of anything else) are in the
public interest. People have found out that they
cannot lobby with the FCC. and this is as it
should be. Sure there have been some rotten
apples in the FCC as there have been in an)"
other organization. but you can bet on the
whole, the people in the FCC are a dedicated,
loyal and considerate group devoted to doing
their jobs properly in the interests of public
service.

\Ve want the FCC on the radio amateurs' side.
Through our actions. leiters and other means
we want them to see us as a serious. responsible.
worthw hile. public service minded and oriented,
group. We want them to continue to feel that
the majority of U.S. ham s are worthy to be ca lled
on for communica tions assistance in peace or in
war. We wa nt them to know tha t we realize it
is not humanly possible for them to please
everyone.

When you write to the FCC be brief, be
factual. Don't accuse or opinionate and do not
try to play the prophet hy declaring : "why if
you do this now, (w hy ) such and such will
happen." Remember that the people you are
writing to do want suggestions and constructive
argume nt, they have little time to consider long­
winded rambling complaints not germane to the
issues at hand.

Tact and courtesy do pay off with anyone,
including the FCC. Remember that the letter
you write contributes to the overall image of
the radio amateur at large.

Que stions
G ala x,)." III a nd V Operational Hlnts-,"] am one
of a number of hams who have acquired a
Galaxy III for my ca r and a Galaxy V fo r my
shack. The sets are second hand and I do not
receive service bulletins from the manufacturer.
Both sets work beautifully, but I was wondering
if you could supply me (and others) with any
late operations or service information that may
be useful. Can you?"

Yes. Galaxy is one of the manufacturers who
do think of their customers and who offer full
factory service if it is needed. To registered
owners they do send bulletins from time to time
as all manufacturers should. You should register
with them. M y thanks to Owen L. Meyerson,
G eneral Manager of Galaxy fo r the following
information which will prove helpful to al l
Galaxy owners.

HAM
CLINIC--

L..-_ j l.",;......~ ----:--:-::

CHARLES J. SCHAUERS,* W6QLV

H
AM CLll"O IC'S correspondence is

not all devoted to the technical.
j.. for example we often receive

letters like this one: "Tell me, why do
some ha ms continually berate the FCC
as a 'do not hing agency' and call it
everything under the sun but efficient?

It seems to me that they are badly informed or
just do not know how the FCC operates. I can
well imagine the kinds of letters received by the
FCC if the conversations I bear on the air from
some hams are similar,

" Don'( you think that the image of the ama­
teur radio enthusiast (in the eyes of everyone
includ ing the FCC) should be improved rather
than run down by a m inority of ha ms who feel
maligned and treated unfairly?

"Wha t are your thoughts on the subject. and
what should one put in a letter to the FCC rela­
tive to pending dockets etc.?"

w ell, lees face it, the people who comprise
the FCC are hum an. do try the ir best and have.
over the years done a remarkable job with low
fundi ng and personnel shortages.

Yes. there are some hams who berate the FCC
and they do very li ttle good I can tell you.

If those who wri te irate letters to the FCC
or rate it as a failure on their "report cards"­
especially when they would like the FCC to care­
full y consider their side of any argument-think
they a re doing ama teur rad io a favor they are
of course badly mistaken.

What would you think if you were an FCC offi­
cial who rece ived a nasty letter full of venom
from someone? Would you. (beca use he is nasty)
feel that he is righ t and should receive careful
and unbiased consideration? I don't think you
would!

In the U.S. today we do have some blow-hard
hams who if given the ball or offered responsi­
bility wou ld drop both like a hot potato. These
people make a lot of noise but when called upon
to " put up or shut up" they continue to bleat on.

It is true that some of the decisions made by
the FCC have been unpopular among some hams
and some CD'ers, bu t so are many of the deci­
sions made by members of the Boards of many
U.S. Corporations ... and our own Congress.

The FCC is not in a popu larity contest, and
one can honestly say tha t it is trying to do the
very best it can with what it has . Certainly, they
are under pol itical pressure- and so is every
other governmental agency.
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Hias Adjustment
It is recommended that the Galaxy III and V

bias be adjusted by placing the function switch
in the cw position. with the mike gain control
full cou nter clockwise (off position) and the
side band selector switch in 58·1. The bias should
be adjusted midway between 4 and 5 on the
meter scale. "Jhis adjustment should be checked
period icall y and readjusted if necessary" T his
new setti ng will give belie f p.a. lube linearity
and the audio quali ty should be much better.
~Ictcr Adjushnen'

Occasionally the meter movement will appear
to stick or hang momentarily. This can normally
be corrected by carefully removing the snap-o n
plastic face of the meter and adjusting the meter
bearing mount assembly. This should be done
with care and any slight adjustments made should
be re-checked for freedom of needle movement.
If bearings of the movement are set too tight the
need le will hang.
VOX II lm..:·up

T he 6·35 VOX has been modified to incl ude
a hea t sink o n the output transis tor to preven t
hang-up. Man y owners have already received
this production change. Ga laxy will continue 10
make this modification when requested for the
small handling charge of $1.00.
S-~Ie ler Adjuslment

Many inquiries ind icates some confusion exists
in making proper adjustment of the S meter.
Proper adjustment of the 5 meter should he
made prior to lune lip adjustments of the trans­
ceiver. After approximately 10 minutes warm-up
time, remove the an tenna and place the funct ion
swi tch to '>1'1' position, RIO gain control mus t be
fu lly clockwise. Adjustment of R;! control (i n­
side on left front of chassis. adjacent to the
v.I.o. dia l light) for a zero reading (left edge
of S meter sca le) will provide meter accuracy.
Factory Service

Do query the factory before sending your set
to Galaxy so that they may schedule your unit
fo r service. As far as I know. Galaxy is the only
company currently offering complete al ignment
and an on-the-air check for $ J0.00 plus two-way
transportation cost. T hey charge a reasonable
$5.00 per hour for ma jur repair work and o nly
net cos t of parts used ,
SR.150 lower sideha nd nperatlnn-." have had
no tro uble with my SR-J50 transceiver since
buying it over 18 months ago. ow however.
whe n I go to lower sideband on 40 or 80 meters
the receiver sounds as if I have just cut in a
crysta l selectivity filler and the signals sound
unnatural. What do I look for?"

I had this trouble with mine too. and found
the crysta l was bad. Before replacing the crystal
I made a small a luminum shield out of a strip
of the materia l and shaped it in the form of a
"U''. T his was placed arou nd the crysta l to keep
the heat away from it generated by the tube Vii .

A friend of m ine also had the trouble but his
crysta l was okeh and he fou nd R Sl- ( lOOK )
resistor had changed value; replacement cured
this effect. Do check alignment in any casco
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Reciprocal Operarlons-," ! am stationed overseas.
I approached the U.S. Embassy here and
found OUI 'hat they knew little abou t PL-SS-3 13.
They now know all about it and are negotiating.
Tell me how long does all the red tape take to
enable one to operate. and what do you suggest?"

Sometimes the time involved is relatively
short because the radio amateurs wit hin a
country (as represented by a Nationa l ham
society ) get toget her with their own officials and
reques t that they go along with the U.S. On the
ot her hand. it may take mon th s and months.
T he State Depa rtment will not of course ask
for reciprocal operating privileges if there are
no interested U.S. hams in a country or they do
not know there are U.S. hams there interested
in reciprocal operations. You must advise the
U.S. Embassy concerned. Also. foreign hams
within the U.S. should contact their own em­
ba ssies and request the privi lege-notification
works both ways. Good luck!
T ransmission impedance line mutchlna- vwould
you please tell me wha t the several methods are
for impedance ma tching of transmission lines?
Wh at in genera l governs specific selection of a
method?"

Here are the main ones: utilize a tapered
transmission line as an impedance matching
transformer: use a lumped reactance of proper
sign and value in place of a stub-line but elec­
trically equivalent to it; design the load and
lines to have equal impedances so that they
will he self-matching; try tapped transmission
lines beyond a short circuit: employ a coupled
section of line in parall el with the main feeder
and of proper length to reflect the proper amount
of reacta nce into the ma in feeder a t th e correct
poi nt so that you will obtain the impedance
match desired: an impedance matching trans­
former use a series section of transmission line
of proper length and characteristic impedance;
use either an open-circuited or short-circuited
stuh section of line as a reactance in parallel
with the feeder at the correctly chosen point to
make the impedance at this specific poi nt equal
to its characteristic impedance.

Choosing anyone of these meth ods involves
a nu mber of considerat ions among these be ing:
frequency. curren ts. potentials. amount of initia l
mismatch. feeder co nfigura tion and whether o r
not feeders are ba lanced o r unba lanced. ba nd­
with desired. mechanical problems. avai labi lity
of space. money available etc.
Increavlnu dipole galn on 1·404 mcs-,"! under­
sta nd that I can increase the gain of a dipole an­
tenna used on 144 mc simply by placing a re­
fleeter behind it. How much gain can I realize
in one direction by doing this?"

The gain depends on the spacing of the d ipole
from the solid reflector. Genera lly. gains of lip
to abou t 7 db. can be rea lized by using a re­
flector. A parallel line reflec to r of the same
len gth as the dipole ca n also be used but th e
gain will be about hal f as m uch as wit h a solid
reflector about Ih wavelength away.
7360 sheet beam tube stahllity-,"! used a 7360
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ayailable> from La fa yett e Radio.

sheet beam tube as a balanced modulator In a
s.s.b. rig I just fi nished constructing, but I am
having problems with stability. Any suggcs­
tionsT

Yes. First of a ll make sure tha t the tube is
operated at the voltage ratings stipu lated by the
manufacturer. Next, I do not recommend using
the tu be in a steel cabinet fo r the tu be is in­
fluenced by ex te rna l magnetic fi elds. Try Mu­
shieldi ng , if thi s does not work I suggest you
swi tch to a solid sta te ring-type modulator. Per­
haps someone else has some bette r suggestions,
if so. send them in and we'll print them.
nC~610 to s.s.b.- "As you can see, I live in Spa in
where it is no t too easy to obtain pa rt s. I acquired
a n old BC-6 10 transmitter a nd wa nt to know
wha t you think about my converting it for s.s.b.
operation?"

The old BC-6 1O was a good workhorse in its
day. It has a heavy power supply a nd can he
made to opera te on s.s.b . without too m uc h fuss
or muss. In fact I know a couple of ha ms who
conve rted theirs for s.s.b. ope ra t ion usin g the
SB- IO Heath exciter.

In QST for November 1955 a n a rticle by
W5 D\VT shows you how to convert this r ig fo r
s.s .b. operation.

Generally , the fina l tubes in the RC-61 0 lend
themselves well for grounded-grid operation and
wi th a good exciter having 100 to 150 wa tts
output you can nearly drive them to the full
d .c. in put rating.

For information on m odifying the BC-6 1O

rank coils for ham band operation see CQ fo r
September 1949.
Increasing Bandspread or the SCR-274- "How
can I increase the bandspread on the SCR-27-1
surplus receiver?"

See the art icle in CQ for June 1948. T his
article tells you how to re move plates f rom the
main tuning capaci tor to give yo u the spread
you desire.
MOlorola conversion Informution-r' 'D id CQ e ver
publ ish a n a rt icle o n convert ing Motoro la surplus
police radio equipment? If so. what issue?"

CQ May 1955.
500-1000 Cycle fntcin:: oscllla tor-c'Can you
give me a diagram for a simple one transisto r
oscillator that has a frequency out put of between
500 and 1000 cps and which I can use fo r circuit
tracing and troubleshooting of receivers and
amplifiers?"

Sure. See fig. 1. T his simple littl e gadget can
be bu ilt into a m iniat ure a luminum box a nd
used as a probe. Its output wi ll a pproach I volt
peak across a load of 25 .000 ohms or so.
Ni ckef-cadmlum h'llfcrics- "W ha t happens wh en
nickel-cadmium batteries are discha rged while
connected in series?"

othing if the discharge is no t a llowed to go
past a certain point. If discharged in series to
a point where o ne or more ce lls a re reverse
polarized then the life of the batteries can be
reduced. T he recommended charge rate of NC
batteries should neve r be exceeded and they
should never he ins talled backwards. Depend ing
upon temperat ure . storage time va ries. F or ex­
a m ple at 70 0 F . a full y charged ce ll will lose
25% of its full charge in one mont h. 50% in
three months a nd 85% in fi ve mo nths. At higher
te mpe ratures the discharge rat e wi ll be higher.

Thirly

\Ve wish to extend our warmest T ha nksgiving
season greetings to a ll of our faithfu l H " M CLIN IC

readers. and we hope tha t your table will be
full on Tha nksgiving day as well as every day
that will follow.

Drop us a line. 73 and 75 Chuc k & EIfriede

New Amateur Product
------------------------------------------------------------_.

Mishek Car Desk

T il E new M ishek Car Desk is easily installed in any
car, s ta tion wagon or truck withou t tools. The writing

surface of plastic measures 12 X 20 inches and comes
equipped with a hold down clip. The entire board lifts
a way from the fra me to make a conventiona l cl ip board.
A sto rage com pa rtment under the board is idea l for hol d­
ing log books. pape r. pe ncils a nd QSL's. etc. The desk
folds back wh en not in use. Regu lar price is $ 15.95 pl us
postage , the y say if you mention CQ they will c ut the price
to $ 12.95 postpa id. Fo r more informatio n write M ishek Car Desk, R.R, 4, w aseca. Minnesota
o r circle 70 on page 11 0.

------------------------------------------------------._--------
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NOVICE
WALTER G. BURDINE,* W 8ZCV

W
ELL I have found out that you're not the
only person getting a lot of interesting
ideas out of this column. It seems that

many more than just the newcomer is reading
it and following the trend of the times with
the newcomer. I must thank the fifteen or more
old time rs that have taken the time to sit down
and write me interesting letters about the QSL
card's history. I have heard from both living
holders o f 'he call 8UX and W8 UX and have
bee n sent more histo ry o n the person responsible
fo r the first QSL. He was Don Hoffman and
when he left th is life he was using the call
\V8FRY ( rom Youngstown, Ohio. I will show
mo re of the o ld time QSL some time in our
column . I wish I had a good picture of the first
QSL. The o ldest QSL sent was da ted October 24.
1920 and it has been photographed and the
origina l sent back to Carl J. Schuller. W8 EJP.

Letters came in from coast to coast and borde r
to border. It was very interesting read ing. Than ks
to all who wrote and sent cards.

Sad New s
It is with a heavy heart that I report the death

of Dan iel C. McCo y. W8DG. ex W8CBI. of
7546 Normandy Lane, Centerville, Oh io. Dan
was 70 yea rs old and died Aug. 30 of a heart
a ttack at home. He made his first rad io contact
in 1906 and I saw the oldest license issued in
1912 framed and hung over his desk at home.
There is nothing to say except that Dan was
one of the greatest men tha t I have ever known
and o ne of the people that is responsible for my
being a ham. He has earned a gold plated kilo­
watt to operate on the other shore by his many
kind deeds to all amateur radio. He personaJly
int roduced me to many of radio's greats in­
clud ing Paul Godley and John Reinartz. It will
take a grea t man to even look at his shoes to be
filled.

Questions a nd their Answe rs
The fo llowing was omitted last month due to

space limita tions. It should be a continuation
under the Questions and their Answers heading.

Replacing a tube involves more than just pull­
ing out the tube from a socket and plugging an­
o ther one in the empty socket. Literally hundreds
of tu bes can be plugged into an octal socket. Each

• R.F.D. 3. w aynesvme, Ohio 4.5068.
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circuit in your radio set o r transmitter was de­
signed for a particular type of tube and will only
work right if that socket has a good tube of the
right type in the socket. This does not mean that
no other tu be of similar type and construction
will not work in that socket. The pins of the
tube must connect (0 the right base pins as shown
in the tube manual. The filame nt voltages must
be the snmc if the tube is in a parallel connected
filament circuit. The amount of current d rawn
by a series connected must be the same for all
tubes in the Siring. It can be different for parallel
connected filame nt circuits. The voltage of a
seried connected filame nt circuit may be of dif­
fere nt voltages. It must add up to the supply volt­
age or be dropped by a resistor in series with
the series string. Usually if all of the tubes have
the same voltage rating. the receiver has a par­
allel connected filament circuit. If the tubes have
different voltages for some of the tubes, the fila­
ment circuit is series connected . Both transmit­
ters and receivers use series and parallel and cir­
cuits for filament circuits. Transmitters using
series filament wiring are usually of the small
portable type and run low-power. Most of the
sma ll communicat ion and entertainment type re­
ceivers use series connected fil ament ci rcuits to
conserve space and weight. Use your hand book,
check type, fi lament voltages and cu rrent. check
pin connect ion, plate and screen grid voltages
and current. You may be able to keep the station
working ove r the weekend by using this informa­
tion. Changing the oscill ator tube in the re­
ceivers used on the higher frequency bands may
change the frequency of the oscill ator requiring
the circuit to be realigned. A lways put the same
tu be back in the oscill ator socket if it checks
good. then check the dial calibration. Most tube
testers used in d rugstores are not the best kind
to use, some are of littl e use in determining the
quality of the tube being checked. It is always
best to ask the help of your local servicema n
after the emergency has passed. You can learn
bes t by doing, but be careful if you 'mess around '
with your good equipment.

My favorite girl friend. Doris Kuhnert, 4230 Shroyer
Road, Kettering, Ohio now ha s the coli WN8PZR. Doris
is a junior at Grace land College, lamoni, Iowa and
will likely be heard ta lking to dad and mom, Bob and
Betty at home in Kettering. Bob is K3BRE/s, Capt.

USAF, Daytoo, Ohio•
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l etters to the Editor
I have wa ited about three yea rs to p rint thi s letter.

I was In vited to have sup pe r at the home o f Ca ptain
Roben Kuhn ert, K3BRE a nd his 16 year o ld daughter
to ld me she was very much inte res ted in becoming a ham
a nd she pro mi sed me a picture a nd le tter for the column
when she received her ca ll. Congratu lations Dor is, let 's
wo rk o n Hett)' to ma ke it an a ll·ham famil y.

" Dear Uncte W alt : A long time ago you sai d if
and when I got my license )'OU would put my picture in
CQ, Remember? We ll get se t to ' payoff' . I received
my no vice license recently and you may now ca ll me
W N lIPZR. Of course, if we a re st ill-after that public
ki ss-c-you may st ill ca ll me Doris. H i, hi. (~d nQl~nly

III)' " 'Q,. 0/ C0I1rrQlulQtinr rood loaldnr YL o ps.)

' 1 thought you might be in terested to hear abou t ou r
college a mateur ra dio clu b , G raceland Co llege. Lamo ni,
lo .....a . has had a club call-WilVO-since 1917. Through
the years there has been a varying a mount o f activi ty
fro m 'the hill' as it is known. During my first year
0963-(4) there we re 6 members in the club and I was
the o n ly strt.

' In my second year ' was the o n ly returning mem ber.
We had a tota l of 13 member and a new sponsor­
Physics professor Ron Ca rter, \ VAlllEV_ We e lected
office rs in acco rda nce with the existing const itution . I
was e lected Pre..idem , V. P. was Ray Dickensheets,
W AllEVV of Inde pende nce, Missouri , Secreta ry was
G o ld ia Strong of Des Mo ines, Iowa and Treasu re r was
T rud ie w est o f Sacramento , Ca liforn ia . Bo th girls a rc
... nrktng fo r their tic kets.

'Se ve ra l me mbers o f the club studied und er Mr. Carter
and look the No vice lest. D uring the sum mer I learned
that the Ioltowing have received thei r calls : Mike
w tnrermeyer, W Nt'M FS, Independence. Missou ri , Do ug
Hid we ll, W NI E FS, Le xin gton. M assachusett s a nd of
course My ca ll W N KPZR. W e ho pe others ha ve o r will
pet thei r calls,

' I haven't see n ma ny letters from college amateu r
radio clu bs in your co lumn a nd tho ught yo u 'd like to
hea r about ours. w e'd be lnte resred to hea r fro m other
college a mateur radio clubs. We hope yo ur many fr iend s
will listen for WilYO a nd a ll the Graceland 'Yellow­
jackets. '

' I am se nding you a picture o f me at the rig of
K 3HRE/ 8, my dad, a nd o ne o f Mr. Cane r at WllVO's
ne w Hea thk it s.s .b. statio n. 73, Doris. WN 8PZR."

Doris lives a t 4130 Shroyer Road , Kettering, Ohio
when she is home fro m co llege. I was her first QSO an d
she made the rag-chewers clu b. When she gets the
G eneral she gets 10 ca ll me Aun t W a lt a nd her dad. n ob.
I hope Mo m, Hetty , will be the next am ateur in the
grou p.

• •

Membe rs o f the Graceland Rodio Club, Lamoni, Iowa
will likely be hea rd ope rating from WOYO this winte r
a s they have now gon e back to college. Front l. to R.
Doug Bidwell, WN1EFS, Ray Dickensheets, WAOEVV,
Mike Win te rmeye r, WNOMFS. Rear l. to R. Trudy We st,

Ron Carter. WAg lEY and Doris Kuhner. WN8PZR.

Carlos A. liz.arraga, OA 1NA, Bo x 73. Solleee, Peru is
on e of our co.,stant readers and is badly in need of a
book telling hou to tun e up his Gordon 10-20 mete r
antenna. If you have a book how about copying the
t uning instructiOn s and helping Carlos. He ha s a

beautiful QSl.

Ooris se nt p ictures o f the rad io club a nd I a m
pr int ing thai pictu re M> tha t I will have mo re No vice
news in the column a nd we st ill ha ve a p icture o f Mr.
Ca rter . I think this clu b is doing a very fine job o f
ed ucat ing new am a teu rs a nd at the same time giving
them an excellent hobby, Th ank s G raceland and Mr.
Carter.

"Dea r Walt : I haven't see n a leit er from Maine (ca,, ' ,
prim em II I don't ge' ~",) in you r co lumn so I thought
I'd start the ba ll rolling. The rig here is an II T-40
tra nsmitte r runmng 7S watts to a ll y-G ain 80/ 40 meter
t rap dou blet . I a m also experimennng wit h different
a ntennas fo r IS mete rs. The receiver is a N a tional
NC-140,

' I spend most o f my lime o n 40, but I also look
fo r DX o n IS and ra gchew wit h t he VE' s o n 80. Right
now I' m busy building a conso le fo r my shack a nd
stu dyi ng fo r my General. If a nyone (especially OX )
needs Ma ine 1"11 be gla d to give them a sked on KO, 40
o r IS mete rs,

' My score is 17 slates and Ca nada so fa r a nd still trying.
' We ll, I r uess that 's a ll fo r now but 1"11 send a picture

when I get the console bu ilt , 1 hope to hear yo u on
and have a QSO. 73, David."

That is the way to see a lett er fro m your state, jusl
wri te a nd it will a ppear SCIOn. David P. Ro bbins.
W N I DTZ. R.F. D. ::3, Be lfa st, Ma ine took time to
wri te a nd the re is Ma ine in the column. why do n 't you
do the same? 1"11 be look ina for that p icture, D avid.

Help Wanled

Carlos A. Liza rraga , OAINA. Bo x 73, Sulta na , Peru
could use some he lp locating a manual for tu n ing
instruction for h is Gordo n Specia lties H~20 meter Bea m
A ntenna . If you have o r can get a m anual let h im
know. Thank you.

The weather Is too hot fo r studying rad io theory th is
summer a nd therefore no one needs help right no w.
Hut, it will cool down soon a nd the n you can write that
ca rd o r leiter 10 Wa lter G . Burdine , W SZCV, R.F.D. ';;3.
Wa ynesville. Ohio a nd get list ed in CQ fo r a little help
from our good amateur Iratemny.

We have jus t run OUI o f space . 73, W alt, W 8ZCV
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COMMUNICATIONS

BY GEORGE JACOBS,* W 3ASK

OSCAR IV To Fly Next Month

J
UST as this issue was going to press. word

was rece ived tha t OSCAR IV is expected 10
be launched sometime during December.

1965. Although fi na l arrangements have not yet
been completed. it is hoped to lau nch O SCAR IV
into a near stationary orbit. piggyback aboard a
T itan-J C booster fro m Cape Kennedy.

- 11) 07 Clara SITCCI . Sil\cr Springs, M d . 20902.

In all probabil ity. OSCAR IV will not be a
tran sl ator communicat ion satell ite like OSCAR
III. Present plans are to eq uip OSCAR IV with
at least two. and possibly three beacon trans­
mitters. One beacon would opera te in the 2
me ter band between 145 and 146 me. the other
in the 432 mc band. and possibly a th ird on 1296
mc. It is hoped that the beacon transmitters
will create a grea ter space com munications in­
tcres t among radio amateurs in the v.h.I. and
u.h.f. bands. as a prelude to launch ing future
OSCAR satel lites with transponders in these
bands.

If all goes according to plan. OSCAR IV will
be placed in a near stationary orbi t nearly 18.000
miles above the surface of the earth. From this
great altitude. the satellite will "see" nea rly one­
third of the earth's surface at anyone time.
In such an orbit. the satelli te's signals should
be receivable on the ground fo r long periods of
time with a minimum of tracking equipment.

[Colll i" ued 0 " page 96 ]

Table I-List 01 Frequencies On Which Satellites Can Be Heard
(As 01 September 15. 1965)

Remark s

....
"

rc nospner tc sounder. o n command..

••

Continuous c.w. and telemetry
C ontinuous c.w. and telemetry
Conunuous c.w, and command

telemetry
C ommand te lemetry and c.w, beacon

..
C ont inuous c.w. a nd telemetry
Command telemetry

"

C ontinuous e.w. a nd tejemetry
C ommand telemetry

.."
"
••

Command telemetry and c .w , beacon
••

••
••
..

Command transrrussron. c.w. tone
modulated

••..

••

••..

"

....

"

Com ma nd transmi ssion. c.w. to ne
modu lated

Command telemetry a nd c.w. beacon
"

Comma nd tra nsm ission. c.w. tone
modulated

Command te lemetry and c.w. beacon
"

Command telemet ry and c.w. beacon
"

"
"

••

"

40,.
99
ss

"
..

,.

"4.
.0

'0
4'
'0
' 7,.
4'.,,.,.,.
!lU
~O.~

"• •
40
47 .~

46.4,.
!O 1.5
'0

,.,.,..,
4 1

,.,.
63 .5

4'

'0

Inchnat ;0 11

( D eiZrees ) 1----------- - - -

••

"

..
"

1.'
n .3
1O~

..

1fl4

••
91.4

'0'

' 04

1 0~

10~

9~.3,..
'0'

••

'0''0''0'
'04••97.3
'00
'04

13~6.,
10'
105.~

99
l'l~:59

'",.,
20"0

'OS

'0'
3S42

99.4
io:
97.4

1356

Period
( M in ute 'i)

..

....

..

10 Oct. 19M
29 Apr. 19M
10 Oct. 19M
!9 J un. 19M
16 J ul. 1 9(, ~

30 Jan. 19M
29 Aug. 19M
21 Feb. 1965
30 Jan. 19M
16 Jut 19('~

25 J an . 1%4
29 Stop. 1962
6 Nov. t9M

29 M ay 19fo~

13 D ec . 1962
21 J a n. 196-$

4 Oct. 1964
21 J an. 19(,4
10 Oct. 1964

5 Sep. 1964
21 Dec. t 963

2 J u l. 19M
19 J un . 1963

..

n Feb . 19f1 5
15 Mar. 1 9(' ~

16 J u l. 19M
30 J a n. 19M
29 A pr . 1 96~

2~ A ug . 19M..

30 J a n. 19M

15 Mar. 19('~

Hi J ul. I t,l fl~

16 J ul. 19M
29 A pr. 1 9f1 ~

30 J a n. 19M
30 Ja n. 19M
10 Oct. 1964

••

••

C O S \ 1OS 55-USS R
C O S MOS 6 1-USS R
CO SMOS 71-75-USS R
E I.EeTRO S I-USSR
EX P l. O RE R 27-USA

EX PLO RE R 22-U5A
E X P LO RE R 27-USA
EX I' LO RE R 22-USA
TR A NS IT 4A-USA
CO S MO S 71-U-USSR
COS M O S 53-USSR
CO SMO S «-USSR
COS~IOS ~f.--USSR

E LECT ROS 2-USSR
C O S\ 105 7 1-75-USS R
EC HO 2-USA
A LOUETTE-USA TAN
EX P LO RE R 23-USA
EX P LO RE R ::!K-USA
R ELA Y I-USA
R ELA Y 2- USA
EX P LO RE R 21-USA
EC HO 2-USA
E X P LO RER 22-USA

..

..
E L EC"TR ON 2-USSR

..

OC,O I- USA
TtROS K-U5A
HROS IO-U SA
TlROS 7-USA

EX l' t O R E R 20-USA

..

Stt rt'lJirt' Nf1/11~
Wid Country

CO SM O S f1 J-USSR
C O S MO S 7 1-7~-USSR

PROT O N I- U SS R
EX P LORE R 27-U5 A

E LECT RON I- USS R
("O S \ 10 5 B-USSR
E X I' LO RER 22-USA

40.01 0
41.000
41.0 10
H .OOO
119. 100
90.022
90.023
9O.lSfi
90.225
9O.31R
136.01 9
136.078
136.0111
136. 125
136.140
136. 142
136. 147
136.170
136.111

20 .035
20.084
20.084
30.00R
40 .000

D6.200
136.Ht
13'; .232
06.23:\

Frr q ,
( Me)

I . ~OO

2.000
2.850
3.720
5.470
7.2 20
19 .4 .:\0
19.540
19.775
1 9 . ~OO

19.9HI
10.000

20.005
20.005
20.005
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Table I-List Of Frequencies On Which Satellites Can Be Heard
lAs Of September 15. 1965)

Freq,
( Me)

D6.234
136.27J
D6.292

136.3~6
13(l.J~O
13i. .405
Dfi.4 10

D6.4 10
D6.410
136.440

1J6A67
06.470
06.~~7

l J6.~90

06.~9 1

136.6~0

D6.62 I

136.650
JJ6.M 3
136.6HO

136.7M
1J6.713
JJ6.740
136.766

136.7611
136.tlOO
136.MO~
Ll6JI40
136.M60
136.M61
136. fl R6
136Jl fl9
0 6.fl90
136.91fl
136.924
lJ6.924
136.924
1.16.9MO
lJ6.9RO

JJll.9 1l0

"0"0
I ~ O

150
" 0
162

'.2,.2
'.2
162

320
324
324
324
324
324
.160
JIlO.090
400
400
400

400
400
400.250
400. 8~O

Salt>fJi rt> N ame
and Co untry

T IROS 9-U SA
E X PLO R E R 26-USA
EX I' LO R E R 25-U5 A

EX I' LO R E R 20-USA
EX !' I O R E R 20-US A
ARI EL I- USA / UK
P EGAS U S I- USA

" EG ASUS 2-USA
P EG AS US 3-USA
EA R L Y BIRO-U SA

S YNCO \ t 2- U SA
SYSCO \ t l-USA
A R IE L 2-USA /U K

P EG A SU S l-US A
A LOUETTE-USA /CAS
R ELAY 2-USA

R ELAY I- USA

1964-11 3C-USA
1963-31tC-USA
E X P LO R E R 20-USA

E X P LO R E R 24-USA
OSO 2-USA
E X P I.O RE R 27-USA
G RAV ITY G RA DIEN T 3-

U SA
1 965-~ flC-U5A

SOLA R R A D- U SA
EG R5-I - USA
EGRS-3- USA
E X P l. O R E R 25-U5 A
EX PLORE R 23-lJ5 A
SO l.A R R AD- U SA
P EG A SU S 2- USA
P EG A S U S I-USA
TIRO S 9-USA
T IR05 7- USA
T I ROS 8-U 5 A
TIRO S 100U SA
SYN CO M 2- USA
SYNCOM 3--USA

EA R LY BIRD- U SA
T RANSIT 4A- USA
1963-22A- U5A

1%3-49R-lJ5 A
1964-26A - U5A
1964-R3D- U5A
A N N A IS-U5A
1963-3 IlC- U5A
EX P LORER 22-U5A

1964-83C-U SA

E X P LO RER 27-USA

1964-S3C-USA
T R ANS IT 4A- US A
ANN A IO-USA
1%3-38C-U5 A
EX P LO RER 22-USA
EX P LO RER 27-USA..
EX P LO RE R 22-U5A
TRA NS IT 4A- USA
1963-22A - U SA
1963-49B- U SA

1964-26A- USA
19M-fl3D-USA
CXiO I- USA
OGO I- USA

22 J a n. 1965
2 1 Dec. 1964
21 Nov . 1964

..
26 A pr. 1962

16 Feb . 1%5
25 \I ay 19M
30 J u l. 1965
6 Apr. 1%5

26 J ui. 1963
19 Aulo!. 19M
27 M e r. 1%4

30 J ul. 1965
29 Sep . 196!
21 J a n. 1964

13 De-c. 1962

13 D e-c. 1%4
2M Sep . 19f> 3
2~ Aug. 1965

2 1 N o v. 1964
3 Fe-b. 1965

29 A pr. 1965
9 M a r. 19115

20 J u l. 1965
9 M ar. 19M

II J a n . 1964
9 M a r, 19M

2 1 N ov. 1964
6 N ov . 1964

II J an. 1964
25 M ay 196~

16 Feb. 1965
22 J a n . 1965
19 Ju n. 1963
2 1 Dec . 1963

2 Ju l. 1965
26 J ul. 1963
19 AUIl. 1964

6 A pr. 1 96~

29 J un . 1961
16 J u n. 1963

5 D ec. 1963
4 Ma y 1964

13 D e-c. 1964
3 1 Oct . 1962
:!8 Se p. 1% 3
10 Oct. 1964

13 D e-c . 1964

29 A pr. 1965

13 Ike. 1%4
29 J un. 1%1
31 Oct. 1962
211 Se p. 1%3
10 Oct. 1964
29 A pr . 19M..
10 O ct. 1%4
:!9 J un. 1961
16 J u n. 1963

5 Dec . 196]

4 May 1%4
13 Ikc. 1964
5 Sep . 1%4
~ Sep. 1964

Period
( M inu te-s)

11 9
m
II .

104..
'0"
97
97.,

1437

14J6
143(,
100

9'
105.5
19'

'"
106
107
104

II .
96.'

10'
103.5

:!flI l
103 .S
103.4
103.5
II .
99

103.S
97
97

11 9
97. 4
99.4

101
1436
1436

1437
104
100

107
10]

106

'0'
107
'0'
106

10'

106
104

'0'107
10'
'0'..
10'
104
100
107

103
106

3842
"

t ncl tnation
( Degrees )

96.4
20.2
MIA

'0..

32
32
29
0 .13

31.S
0.10

52

'9
1t0.S
46.4

47 .~

90
90
'0

11 1.4
33
41
70

34.4
70
70
70
RI.4
52
70
J UI
3 1.11
96.4

"S't~
911.6
3 1.R
0.10

0.13
.7
90

90
90.'
90

'0
90
'0

90

41.2

90
67
'0
90
'0
41.2..
'0
.7
90
90

90.'
90
:t9.7
"

Remark s

..
Continuous c.w. and telemetry
Continuous c .w . and command

telemetry
Command telemetry and c.w. beacon..
Connnuous c.w . and command

tclemcrry
Comma nd telemetry and c.w. beacon....
Continuous c.w. and co m m and

telemetry..
Command telemetry and c .w . beacon
Continuous c.w. and command

telemetry
Command transrntsston..
Continuous c.w. and command

telemetry
Continuous c.w. and co m m and

tele-metry
Continuous c.w. beacon
Command telemetry and c.w . beacon
Continuous c. w. and co m m a nd

telemetry
Continuous c.w . beacon
Conti nuous c. w. and teleme try
Command telemetry and c.w, beacon
Conttnuo us c.w. beacon a nd telem-

eery
"......

Com mand te lemetry
Command te lemet ry and c.w , beacon
C o nt tnuous c.w . a nd telemet ry
Conti nuo us c. w. beaco n..
Com ma nd n an sm tsstc n..
Comma nd tra ns m ission....
Conti nuous c .w . and com ma nd

telemetry
Comma nd c.w . beacon a nd telemetry
Command tone-modula ted c.w .
Command lo ne-mod u lated c.w . a nd

telemetry......
Command tone-modu lated c.w .
Command tone-modulated c.w. and

telemet ry
Command tone-modulated c.w.
Command tone-modulated c.w. and

telemetry
Command tone-modulated c.w.
Command tran ..mi....ion
Command tone-modulate-d c.w.

••
Command tran..mission
Command tone-modulated c.w...
Command transmission
Command tone-modulated c.w...
C ommand c.w. beacon and tejernetry
Command tone-modulated c.w. and

teleme t ry
Command tone-modulate-d c.w .

I
Command transmission
Co~mand c. ....-. beacon and telemetry

November, 1965 • CQ • 9 1



· 431 Woodbury Road, H untington. N . Y. 11743.

50 rna
50ma
20ma
200 v ,

Full Scale

..

Jack

'"

REC REL

LOO P

SU P PR A or D

PTL V TST

I

" Ol~
....... I""

DC 0.. )

/

y-
o

V

0 - - - - 0 - - -

..

-

-10 , lO l I S.....-...
'"

f ig. 1- {A) Meter Circuit, (B) Meter Cal ibration on A.C.

vision of test and patching jacks, not o nly o n
every unit bu t primarily concentrated on a jack
strip immediate ly above the REC RELAY panel
and on the Frequency Indicator panel just above.

Meter Circuit

Figure I (A) is the schematic diagram of the
meter circuit which. moun ted on the Frequency
Ind icator panel. makes it very convenient for
line -up and maintenance of the AN /FGC·1. No
extra portable test set is required . From this
position the meter can be connected by means
of patch cords to jacks for testing purposes. For
some tests no patching is necessary as the fre­
quency indicator circuit is normally connected
to the meter.

Either a.c. (audio frequency) or d.c. may be
measured as a switch inserts a copper oxide
rectifier when a.c. measurements are made. The
meter has a zero-center scale. reading 100 divi­
sions to either side of center.

When using the meter circuit to measure
direct currents or voltage. the knob marked
METER is turned to DC and the meter jack marked
DC is pa tched to the proper jack according to the
fo llowing table :

!\1ea!'lurclUcnl
Detector output
or REC relay
Receiving loop
Suppresso r current
Plate voltage
Power su pply
( telegra ph) voltage TLG v 200 v,

When measur ing a.c. (audio frequency ) level s,
turn the MET l' R knob to AC and patch the AC

jack to the jack carryi ng the signa l to be meas­
ured. The approximate dbm level corres ponding

~.,

3620 ke
7040 ke
7 140 ke

14.090 kc
21.090 ke
52 .60 me

146.70 me

RTTY

(narrow shift ) ..

80 meters
40 meters
40 meters
20 meters
15 meters
6 meters
2 meters

The AN/FGC·l, Part V

The Frequency Indicator and Metering Circuits

One o f the most interesting and useful fea­
tures of the A N /FGC-l is the extensive pro-

Nets centered on frequencies given; op­
eration usually ± 10 kc on h .f.

RTTY Operating Frequencies

BYRON H . KRETZMAN,* W 2JTP

R
ADIOTE l ETYI' E frequently has been called

a rich man 's hobby by the "unwashed
multi tude:' as the late W0BP used to

call 'e m. Nothing cou ld be further from the truth.
T he RTTYer. more often than not. has con­
side rab ly Jess ha rd cash tied up in ham gear
th an the average s.s.b. opera tor. The RTTYer
( more o ften than the single sidebander) builds
h is own tran sm itter. too. Terminal equipment
is a lso usually bui lt. that is. unless a surplus con­
verter can be fo und a t a reason able price.

A recent ad in anothe r radio magazine dis­
played a new RTfY converter wit h a price tag
of over $500. less tu ning ind ica tor! It's no won­
der tha t people get th e idea that RTTY is a
rich man's hobby. As we have said so often,
RlTY is not expensive. A perfectly good ma­
chine can be bought for as lit tle as $55 (CQ,
June 1965, page 90) and a simple converter
can be built for about $35. (The R TTY Hand­
hook. page 92) T he most excellen t surplus
A N / FGC- l tha t we have been describing in a
series which began with the July '65 RTIY Col­
umn can be bought for $50 to $125. Build a
T V or convert an AN /FGC- I and we will
guarantee one thing : you will learn something.
Remember. amateur radio is not just a hobby
to while away leisure time ; it is a service, and
the basis and purpose stated in the FCC Rules
very pla inly indicates that we should be learning
something.
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Fig. 2-Simplified Schematic Diagram of the rreql,le ...cy Indicator Po ne l.

to venous deflections when the meter is ter­
minated in 600 ohms is shown in Figure I (B) .
Values may vary ± 2 db depending upon the age
and temperature of the meter rectifier. The
a.c. range is a lso used for measuremen t of fre­
quency when used wi th the freque ncy ind ica to r
circuit. Fu ll sca le reading in this case is + 300
cycles.

Pa tch cords used for a.c. measurements are
equipped with WE 347A two-conductor plugs
( simila r to PLoSS) making tip and sleeve con­
nections. \Vhen connecting the DC METER jack
10 another jack for measuring d.c. voltage or
current, a patch cord equipped with WE 310
type plugs is used. These are 3-conductor plugs
making tip. ring. and sleeve connections.

Frequency Indicator Circuit

F igure 2 is a simplified schematic diagram of
the frequency indica tor panel. The 2 125 cycle
snark or the 2975 cycle space freq uency from the
Channel A limiter is mixed with a 2550 cycle
local osci llator. The 425 cycle difference is
se parated from other prod ucts by a filter and
passed through a tuned circuit in the grid circuit
o f mixer / oscillator tube VB. the voltage drop
ac ross which is proportional to the frequency.
This voltage is a m plified by tube VB and rectified
in the grid circuit o f tube vc. resulting in a d.c.
which is proportional to the frequency. and the
indicat ion of a d .c. meter in the path of this
current is a measure of the fre quency. If the
mark and space frequencies are correc t. the
ze ro-ce nter meter wi ll indicate zero. If they are
symetrically located abou t 2550 cycles and differ
by less than 850 cycles. the meter deflection will

be steady but negative: if the frequency sh ift is
greater than 850 cycles. the deflect ion will be
positive. If the frequencie s are not symetricatly
loca ted. the meter indications will be unsteady.
Of course. the radio receiver is tuned to make
the me ter steady.

The oscil la tor coil o sc is adj usted to 2550
cycles at the factory by a pproximate ly 0 . 15 rnfd .
Two test outpu t voltages at 2550 cycles is pro­
vided for making tests a nd adjustments. The
l'"ORM AL TEST LEVEL jack gives approx imatel y
-6 dbm and the LOW TEST LEVEL jack gives -50
dbm when either is connected across 600 ohms.

Output from the mixer tube VA passes through
tube VB . actually to the tuned circuit through
a low pass filter with about a 1000 cycle cut-off
Juk-oh ms. T he impedance of the resistor is
la rge compared to that of the tuned circuit. so
the curre nt will be substa ntially inde pendent of
f req uency. The tuned ci rc uit acts as a di scrim­
inator. since the voltage drop across it wi ll be
d irect ly proportiona l to the fre quency. Because
of signal limiting. the mixer output will be con­
sta nt in amplitude : therefore. the voltage drop
across the discriminator is directly proportional
to frequency a nd may be used as a measure of
frequency change. This voltage is appl ied to the
control grid of lube VB.
Deprt's~ in lZ the CA.L butt on con nects the grtd o r tube

\'8 to a pote nt iometer whi ch is in p arallel with the d is-­
c ri mina tor: the volt age across th e pot d oes not vary
with frequency . This pot is adjust ed at the Iact ory so
th at the volta ge applied to thc l{ r id is the sa me a s th at
across the d iscrimina tor coil fo r 425 cy cles. and ~o causes
the frequency ind ica to r m eter to read zero . T he process

[Continued 0 11 pUKe lOll

Front vif!'W of thf!' tes' jock or
patch penel (Iowf!'f) , and the
Freq ue ncy Indicator panel a s
they are install ed in the
AN I FGC·l. The Mete r Circuit
has its own jocks in the lower
left of the Frf!' q uency Ind ica tor

panel.
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II there a re a ny cha nges or addir icns to this net list in 11:,
plC'a"C." nOliry W 5RZJ .

for WRON E. Her most prized awards are WA,S,
YLCC. and Worked All Maine. For other uc­
tivities Peg is secre tary of the 't a ine Paraplegia
Assn. and Wheelcha ir Confi ned. Inc.

Rotates

KP4CL

K9YIC
WA4FJF
W IlLGY-

K!lCEN
Rotates
KIIJV
K 7RAM

Rotat es

KfiR US

W JUUO
K~IOJ

K510J
KeE PE

K!'~IZT

Rota tes
K4JZX

K4U1Z

W 9J U V

KILeI

K9MZV
KltlilF

Alt.
W SATD

K0EVG

K9YIC
W H IOY
K 6KCI &

WA4FJF
Ro ta tes
K4EA C
Rotates

K9YIC
ZLlZO &

ZL2 W S
K4YAK &
W A4FEY

WA fiUZ
K91lK

WilESD
K9YI C
Ro tates

Ro ta tes
K4CZP
K~HEU
Rotate
Rota tes
KIt:"OK &

K 8TVX

K4A CF

W N IlDZL
K9YIC
WAtlBHR
K~WZN
Rota tes
Rotates

KRTFG
W 7HUII

F lo rido ra Husl·
nes.. G irls

Jayhawker

Loaded Clothes-
line c.w.

IM PS
WRONE
YI. Open H ouse

C hix o n Si lt Akron
Suncoast YL
Chill o n Six

Clevela nd
L.A . YLRC

Flo rid ora Yl
Sou thern

Buckeye Belles
c. w.

I\IPS
Colorado Yl.s

GAYLARK
LARK ( a ft er

North Ce nt ral
phone net )

Ya nkee Lassie,
WRO~E

Haw k Roost
YL w elcome

7.225

3.940

28.8

3.600
3.SS0

Friendly Forty
TY J.R UN
TYJ.R UN
Tanale N et
Open 10 hoth a .m.

an d s.s.b .
14.277 Florido ra Int ' !

Upper SO DX
50.4 IMPS

7. H15 Flo ridora No vice
SO.64 Huckeve n enes

Columhus
IO-\ h r. Chi rps-W 6

WRO~E c.w.
Northwest YL

( \ 1inow)
7.250 40 'Il r. Rou nd­

tahle·W6
50.4 l\1PS
14.3531 YL In t. SSRers

146.1

7.27 0
3.S~0

7.23S
14.265

3.910 H a wks Roost
3.845 RAYL ARC

Mermaid

3.900 VL Ro u nd -up

1 ,100

50,0
50.65
14.2S8

50.7
50.3
50.7

3.900

SO.25
3,900

50.33

1.179

SO.4
50.S

3.82S
3.9 15

YL NETS
Freq,
(mc' Nam~ NCS or ,\ fxr
14.230 CHC/ F HC w orld- CH C YL
a .m. wide Service Net Chap. 4
14.340 ssb

14.331 YL Int. SS8ers
3.900 Buckeye Belles

Phone
3.920 V.P . Mich . YL
7 .22S Florido ra
7.23S Lo ad ed C lothes

Line
SO.4 1 ~1 PS

3,870 LARK
3.737 Buckeye Belles

c.w.
3.890 H oneybee

SO,2S P Ullet So und YL
3.900 Blue Rid ge
3.940 J ayhaw ker

51.3 Buckeye He lles
3.933 F lo rido ra Yl SSB

T une Band, z-xteter Net

l1900

1700

2130

1300
OM30

0900
0900
1100

1300
1400
1430

1800

0' 00
OS30
OS30
0900
0900
0'130

tOOO

1300

1300
2130

TIme
(ESn

1300

Sun .

2:\00

Fri. mno
1200

1130

DOO
Late eve.

11 00

BOO
I]{){)

1400

21 00
2 1nO
2100

2:\00

D ay
Da ily

Da ily
Mon.

BOO

BOO
14:\0
1Q(l()

Sal. 1400
1.300

Thurs. f)l}OO
11900
11]0
1300

We'd. 0830

09:\0
0'100

1st &
3rd T.
T ues.

LOUISA B. SANDO.* W 5RZJ

K1GSF

Pe g. new editor of Yl. Hursnonics. came up
with K IGSF in 1958 after being encouraged to
jo in (he hobby by her Dad. who is a ham. He
thought it would be a good way for her to meet
people without leaving home . but Peg has found
since be ing a ha m she has been more places and
mel more people than she ever d id before . T hey
have just bui lt a new roo m for their shack . Peg
says she usuall y uses an SH-33. hut they have a
DX-100. an HQ-I 60. a Clegg 9ger (t hat her
Mom won at the YLRL conve ntion in Ohio )
and a Hea th T woer (which Peg put toget he r ) .
K IG SF is a member of the Yankee Lassie Net .
the Boston Region and Maine Post Offi ce Net s
and MARS ( Army ) . and is scrapbook custod ian

- 44 17 Elevent h SI ., N .W., Albuquerque, New M exico
H7107.

C
0 l"GRAT l ' l AT IO;o.; S to these YLs who are the

newly elected officers of the Young l adies
Rad io League fo r 1966 : President. Ka)'1 3

Bloom. W0HJL ; vice president. K I EKO, Edie
McCracken; secre tary . WA6AOE. x tax tne Han­
berry; receiving treasurer. K IOt.\I, Joyce Gar­
lick; disbursing treasurer. Barbie Houston. K5­
VIB. These Yl.s are already well know n to most :
Kayla has been serving as V.P. of YLRL during
1965 (see write -up in Dec. '6.t CQ); Edie has
been editor of Y L Harmonics for the last three
years (see wr ite-up in CQ Dec. '62) ; xt ax ine
has been 1965 YLRL DI e for the 6th District.
Both Joyce and Barbie have bee n serving YLRI.
in their respect ive positions. Continuing in her
post as publ icit y chai rman is K0EPE. Marte
\Vessel. whose new QT H. by the way. is Liberal.
Kans. Taking over as editor of YL Harmonics
is Peg H arnois. K IGSF.

Serving as YLRI.·s D istrict Cha irme n for J966
will be these Y Ls: WI YPH. Leo na Peacor ;
W B1PYI, Ca m ille Hed ges ( ex -WnSC);
W3C DQ. Elizabeth Zandonini : W4BAV. Cathy
Seeds; K50 1'T. Rut h l ank; K6UTO, Belly
Kuegeman ; K7P EE. Edilh Bennett; WA8A RJ.
Roberta Lemon: K9ZLB. M ildred Bovee;
W0U ~IO . Al yce Hanney; KH6BTX. Gladys
Stickle; VE7BB B. Eva Green.

With YLRL sec re tary Fran. K7MRX. hospi­
talized for many weeks and un able to hand le
the ballots. we a re gra teful to her O M. Doc.
K7LD K. for tabulating the results. and to Marty.
K7KC U. and her O M. W7EQ N. for certifying
them. A speedy recovery to you, Fran!
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Two no lion a I League presidenh p hotograph ed July 4,
1965 at the Notio nal Conve ntion a t Son Jose, Calif.:
AR Rl Presid ent Herbe rt Hoove r, Je., W6ZH, and YlR L
Pre siden t Ma rtha Edwards, W6QYL. Photo by W6D EY.

YLRL A .P.

Just a reminder of YLRL's Anni versary Party:
C W-Oct. 20-2 1; Phone- Nov. 3-4. Remember
th at logs must be postmarked by Nov. 24 and
received by W0HJ L by Dec. to . Fu JI ru les were
in Sept. CQ.

Follow-Up

After the fea ture item about Sister Mary
Cl etus. WA0JI E. appea red in August C Q. we
had th is note from W7VFR. Bob. at Richland.
WH~h. : "I be lieve we. th e Western Country Cou­
sins. deserve a measure of credit fo r Sister Mary's
man}' enterp rises. I am Sunday night NCS of
the Country Cousin Club and it was throu gh me
th at Sister Mary go t the Swan 240 (via a letter
to the prod uction boss o f Swan Co rp.). The
Country Cousin Net is an organiza tion of ama­
te ur radio operators dedicated to help and serve
ou r fellow men . T he Country Cousins have been
selling those bows. I have sent in orde rs for sev­
eral gross. as have ot hers in the North west." . . .
(Re: the package bows. Boy Scout T roop 61 t
of our church here in Alb. has recent ly com­
pleted selling 1.000 of them!) . . . And while
we' re giving cred it. we should have added thanks
to K7PVG . Frieda. who first sen t your ed itor a
cl ippi ng about the fine work of Sister C letus,
WA0J1 E.

, . I

Anny Jenk , HB9Yl, a t the stolion b uilt by her OM
HB9TT, In oddi tion te DXCe -200 a nd e He , Anny has
earned WAZ o n c.w.-phone, o nly the 29th YL to mole

WAZ.

W~HJ L , Koyla Bloo m, p res ide nt of YlRL for 1966.

OX Awards

Congradu lations to these YL recipients of WAZ
earned on c.w.-phone : HB9YL. An ny Ienk (29th
among the YLs to earn it ). and WA60 ET. Jessie
Hillon (30th Yl. 10 ea rn WAZ ). Both have been
written up here earlier.

Albuquerque Directory

A directory of a ll amateurs in Albuquerq ue.
N . ~1. has been com piled by K5WZA, Irene Hen­
derson. NOI o nly are the hams listed by call with
name and QT H. but there is an alphabetica l list­
ing by name. T here also are special sections list­
ing all the YLs. members of the Albuquerque
Radio Club. Caravan Club and VH F Club ( with
QT H and phone ). together with informa tion o n
certi fi ca tes ava ilable. Contact K5WZA if you'd
like a copy I QTH : 120 'l2- IO 'h 51 .. NW.
Albuq .: locals phone 242-4403) . T he directo ry
will be avai lab le in December at $ 1 a copy. but
it would help her plan for num ber o f copies if
you contact her now. 33- W5 RZJ

-~Z/~ COOI
••• TH! tACT

WORD

YOUR PO~TMA\TU.
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Space (from page 90)

Unfortunately. the exact frequencies upon
which the satellite's transmitters will operate.
orbi tal information. and other details are not
available a t this time . Be sure to sec next month's
colum n for complete information concerning
OSCAR IV, Meanwhile. ge l your v.h.f. and u.h.f,
gea r into sha pe, and ready to go on short notice.
H will not be possible to give much adva nce
wa rni ng before OSCAR IV is launched. and the
sa te lli te may be rocketed into orbit as soon as
the end of the first week of nex t month!

Euro-OSCAR

On Sunday. September 19 an EUro-OSCAR

meeting was held in Geneva. Switzerland.
Among those attending the meeting were Bill
O rr. W6SAI of Project OSCAR headquarters;
Hans Rae tz. H B9RF. and Dr. Hans Lauber,
H B9RG . of OSCAR and moonbounce fame;
Edgar Brockmann. OJ ISB. OSCAR Co-ord ina tor
for Germa ny. and Karl Meinzer. DJ4ZC, of
OSCAR III fame. Karl brought with him the 2
meter tra nsla tor and beacon package tha t he had
built . and which had been launched successfully
in a meteorological balloon 10 an altitude of
80.000 feel off the Dutch coast during August.

Karl's package was carefully examined by the
group. and it was found to be of first class qual­
ity. and of high enough standards to meet re­
qu irements fo r a space launch. It is now planned
10 bui ld a satellite around Karl's 2 meter trans­
ponder and beacon transmitte r. The sate llite
would be very simila r to OSCAR Il l, and may
conta in a second beacon transmitter in add ition
10 the o ne already designed by DJ 4ZC. It is
pla nned 10 complete the sa telli te. and ship it to
Project OSCAR headq uarters for a hoped for
Lunch by nex t spring. If all goes according to
plans. the EUro-OSCAR satellite may become the
fifth in the OSCAR series to be launched into

space. and the second to contain a transponder.

Tra n$mitting Sate llite $

As of September 15. 1965. no fewer than 56
satellites were in orbit transmitting radio signals
back to earth on I to different h.f. and v.h .I.
frequencies. Many of the signals in the h.f. ra nge
ca n be heard well o n re lative ly inexpensive short­
wave receivers. whi le the v.h.f. signals can ofte n
be received with relatively sim ple frequency
converters. T able I contains those freq uencies
in which orbiting sa tellites were transmi tting as
of September 15. 1965. Many of these sate llites
are expected to continue to transmit radio signals
during 1966,

The satellites which should be heard with the
least difficulty are those which transmit a con­
tinuous c.w. signal. These signals. which are
often used as tracking beacons. can usually be
identified by their steady tone whe n the receiver's
bea t frequency oscilla tor (b.f.o.) is in the ON
position. Telemetry signals are ofte n somewhat
more difficult to receive. since in most cases
telemet ry data is transmitted for only brief pe­
riod s upon command from the grou nd . Telem­
etry signals usually consis t of two or more
musical tones being transmitted at the same time,
or in the case of the Russian COSMOS satellites.
of a series of dots and dashes of different length.

Incl inat ion and period data are included in
the listing as a furt her aid in identifying satellites
from which signals can be received. T he incl ina­
tion is the angle tha t the sate lli te's orbit makes
with the equator. If a direc tiona l an tenna is
being used to receive sate llite signals . the in­
c lination dat a can be used for determi ning th e
di rection from which the sa tellite's signa l sho uld
be heard first. The sa tellite's period is the t ime
it takes. in minu tes. for the sate llite to complete
an orbit. By timing reception on successive or­
bits. it is often possible to identify the satellite.

73. George. W3ASK

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t

a USll-ell Recol'd Book a
: lV ell, yo" didn"! gel it fo r yonr birtlu lay «[ter all . • • urul :
* ** Clr risl", as is still a ""J1I11r (II ,'ay , so isn ' l it alrout tim e yon SlolJIJed *
: " 'ailing for so"'eone 10 gi l'e yo" lir e USA ·CA Record Bool: aml :
: ""y one for y on rself? II' s reallv reasonuble yo u knoio; only :
* $ 1 .2 5 . Order one 100Iay fro", Hal "7eisner in onr Circu lat ion *
* ** D e purtm ent , Ins' te ll liim " yon ' r e not. wailing ,IllY lo n ger ," For *
* ** th ose of yo u wlro airelllly hone you r USA·C,l llecor,l lJoo /, ••• sIal' *
: sm ir leing; :

* ***********************************************
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"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too--can enjoy world renowned TELREX
perfo rma nce and value! Send for PL65 con­
densed data and pricing catalog, describing
the lowest priced antennas on the market, in
relation to materials and performance! Ex­
panded data sheets - inc luding your favorite

band, are also available.

SIN CE
192/

COMMUNICATION SYSTEMS

rex LABORATORIES
ASBURY PARK 25. NEW JERSEY, U,S.A.

4.1 , o n p llge 110

with a e.
MATERIAL DIFFERENCE

-IN USE IN 135 LANDS!
F or fu rther in for matiun . check number

9Q5 NIl
9 U51D

KS.a:\R
KX6HW

C R3AD
C R6F W
()I1I)R

10'781.
IIN JC G T
KG6W

Bo ll. :W~ . Bissau , Portuguese Guinea .
ROll 9110, Ben guel a . Ango la .
( W o n ly via DJ 2KS-s.s.b. o nly via
DUiX I' ) .
vla DXpeditlon o f the Month.
via W A5CNP.
Chal ley Brown. A PO , Sa n F ranci sco ,
Calif. 963 1S.
via W A9LCY.
Bo b T ache . Box 65. A PO . San F ra nci sco.
Calif. 96555.

l. l ·6 1-·A Ro ll. 263. Losarfo. Argentina.
\ I NUA:\" via DJ4AH.
O.".a'W via W 2CTN.
O IlBF7. via D14S0.
n'8\' O via F7CR.
P" 28 7.J) /I·\'8 via K2I1LB.
\'I'2SJ via WI M RQ.
\,1·3:\ A DOli 337 , Georget own , u rlt tsh Gu iana.
\' I'3.\l V via W2 UOX .
"" 5G C via K4RCS.
n ' S11l via W2CTN .
'Oo,lJ via K4 IXC.
Wn O L/K\,.. via W9TQL.
",,'9\\o'1'\ ' / U 3 via W4ECI.
WR6n .. ..:/ KS6 cto E. T. V. Page Page , America n Samoa,
XZ2TZ via W4 ECI.
J A'I>L via O S4FU.
.aWIA ..\. via HH9AET.
4 XolQL via W 2IWP.
.aX.aSO via W 2IWP.
4X.aS K via W 1IWP.
.aX4UL via W 2 IWP.
4X.aH . ,-1.1 W2IWI'.
~JJ I . R via W2CTN.
5 """I AO via W4EC I.
9.\l20 V via n JIA K.
905NT Ho x 24911 , Leopofd vi fle, Congo Rep.
9050 R T ony Jeuken . Hox 10101 . Aeroport

Leo poldvi fle, Rep. of Congo.
Box 1196 , Elizabethville . Congo Rep ublic.
via W l'HBI.

NOW! A SSB TRIBANO TCVRKIT FORONlY$179.95

o NEW (!I!D 753
o IN STOCK AT

• • · 0• - ;, JAMES W. ClARY CO.
1713 2nd Avenue So. Birmingham. Alabama

73, U rb, W 2D EC

OX (from page 74 )

a try and here's betting that a ll of the boys will
cooperate 100% . Pass the word around so that
these special tests and procedures will be well
known to all . we will all he happy to help some
brother 160 DXers make their first crossing
and have the real thrill that goes with it. It will
a lso he interest ing to see who can work the
most of these first timers. The dates for the
first timers test are as fo llows :

European / African First T imers : Dec. 19th
and Fe b. 6t h between 0500 and 0730 GMT (a ll
others Q RT) .

\V/ VE North Amer ican: Jan. 9th and March
7th Call others Q RT ) .

Times will be same for t ransatlantic DX tests.
Those on the opposite side of the First T imers
should Q RX and listen intently until a call to an­
swer is heard. A specia l request to \VI VE/ NAs is
to stay below 1820 kc so as not to QR ~f the sec­
tor 1820-25 where many Europeans operate. Sug­
gested weak European / Africans use 1823-27 kc
as best frequencies. Note that the \V/ VE/ NA
first timers are dates in between the regular
transatlant ics whereas the EU /African fi rst
t imers da tes are o n the regular t ransa tlantic test
dates. All of those selected dates are times when
conditions can be good for weak signal. (Tnx
wise;

OTH's a nd Q SL Manag e rs
Oeorse. C R6G O. who handles the C R6 Bu rea u, wo uld

lik e to mention th at ca rds for any other CR area (C RS.
C Rt' . etc.) sho uld so to the R E P lisbon.
O...·.as K via W4ECI.
C01JO Box 6996. Havana, C u ba.

SSB Honor Roll Notes

John. \VA2IZS moves to 285 th is month with
C R8B H. CEOXA. AC3 H and AP2 MI. W6YM V
added 29 and advanced to 264 with such goodies
as AC3 H. A P2 MI. CEO's AG and XA. UI/8BO.
V1'81/0. YKJ AA. ZS8 MI and ZL3 VB.
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HARVEY RADIO's
new Syosset, L.I.,

ham headquarters
opens its doors to you.

1

73, ~:U4l' y! WA2HDP

Corporate Headquarters:
60 Crossways Park west , Syosset , L. I., N. Y. 11797 I (516) WAlnu t ' ·8700

New York Office :
103 West 43rd St., New York , N. Y. 10036 / (212) JUdson 2·1500

~
HARVEY

Now more than ever before Harvey Rad io is the source for all your ham equipment needs. Wi th
the openi ng of our new ham headquarters in Syosset, Long Island , we have added to our facil ities
in New York, the most modern sales-service operations complete ly stocked with everything for
the amateur radio operator. Whether your needs be simple replacement parts or complex equi p.
ment, a qu ick call to Harvey's is the quickest way to get it.

RADIO CO.INC.

For fu r ther informa tion . check number 52, on PllK"t' 110
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i HAR I

offers the

product excellence

of LLI

. = •
COLLINS KWM·2 SS8 TRANSCEIVER

Unmatched for versatility, dependabil ity and mobili ty, the Coll ins
KWM-2 maintains a reputation of outstanding performance in
mobile and fixed station applications. It serves all needs on any
fourleen 200 kc bands between 3.4 and 30.0 me (except 5.0 and
6.5 me). It operates on 80 through to meters with 175 watts PEP
input on SSB or 160 watts on CWoTop features include filter-type
SSB generat ion, Collins permeabil ity-tuned oscilla tor, crystal­
controlled HF double conversion oscillator. Size: 14' /." W,
711. " H, 14" D. WI : 18 lbs. 3 oz.

Harvey Radio - midtown New York's leading ham cente r - o ffe rs
the complete and dist inctive line of Coll ins Rad io amateur equip­
ment. Coll ins' uncompromising standards of excellence result in a
wide variety of high perfo rmance equipment famous around the
world. Every Colli ns ham equipment owner is assured he has the
most advanced and thoroughly lested equipment avai lab le. And
Harvey Radio stands behind this assurance with its unique gu aran­
tee. Call . come in or write Harvey Radio today for particulars on the
complete Coll ins line. You too will find it costs less to own the finest.

- Ell iot Berelson, WA2HDP

"'Of r u rtb ee information, cheek number 30, on pHge 11 0

RADIO CO.INC.

103 W.43,d St. . N.Y., N.Y.10036
(212) JU 2-1500

60 C'oss"....ys P.,k West
Syosset, l. I., N. Y. 11797

(516) WA 1·8 700
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A.C. Control Center U'OIll page 57]
The isolation transformer leads are brought out
to the barrier strip for joining with wiring from
the panel. The Variac. meter. sockets. switches
and other components are mounted on the panel
and all wiring is done poi nt-to- point. Zip-cord
is used for most of the wiring but certain con­
nect ions use single conductors. Make sure you
use at least # 14 ga uge wire in all cases.

Testing
When the wiring is complete. a check must

be made to assure proper phasing of L ;! when
it is paralleled with L 1• Auach a to v.a.c. meter
to L3. set S;! to ON and apply 6.3 v.a.c. to Lt .

ow switch S;! to OFF and observe the a.c. volt­
meter. If the meter reading drops to zero. L,! is
phased wrong and its leads must be reversed at
the barrier strip. When properly phased. the
voltmeter reading will not change when S;! is
switc hed to OFF.

The unit shown used a meter which required
an externa l resisto r, R I • T he a.c. meter you li se
may not require this resistor. but if it does.
sim ply set R I for the correct reading as verified
by other meters plugged into the line . Remember
to disconnect the line cord before you make a
change in the slider on R I. •

Conlest Calenda r U,o", page 76)

Then the night o f the big event. the presenta­
tion of the CQ Trophies and ot her awards at th e
fabulous Circulo Militar, the Country Club Hotel
of the military. (Incidentl y th is was our hotel
duri ng our stay. as well as Stu Meyers. W2GHK
and Ricardo. CX2CO. )

T he presentat ion ceremo nies were preceded by
a reception and di nner an d followed by a gala
Victory Ball that lasted into the wee ho urs of
the morning. ( I am still trying to find out wha t
time Stu and Ricardo got to bed, but that's
another story.)

The next day another luncheon. this time a
buffet . at the headquarters of the Comandante
General de la Aviacion. General Francisco
Miliani. YV5G A. What a spread.

Stu Meyers treated us 10 a showing of slides
of several Hammerlund DX-peditions thai night,
following a dinner at the Macuto Sheraton Hotel.

Then the re was the del ightfu l day spe nt with
the club secreta ry. T ony Gomez. YV5AG D. an
avid contest ma n. Tony took us over the moun­
tain through the mile high jungle in the Pin ier
National Park and many other points of interest.

An exciting afternoon was spent with Ar­
mando Aldrey. YV5 BPJ and George Gugig,
YV5 BBU and his YL. This was a breath-taking
trip by cable car to the top of Pico Avila.•WOO
ft. above the city. It was bright and ...unny when
we started. bu t within minutes we were in the
clouds and in a torrentia l downpour.

T hese are only the highlights of our visit with
the YV5 bo ys. I cou ldn' t begin to tell you of all
the ot her delightful incidents dur ing our wee k
in Caracas. Meeting Ricardo. CX2CO. sharing
the festivities with Stu Meyers. the pleasant few
hours spent with the YV5AKU crew, the

••

- ~- .
L .
~

PROfESSIONAL
QUALITY 14·TUBE
COMMUNICATIONS

RECEIVER MODEL HA·225

,
•••

L~U.~~11~
""010 it[(J"O"\~~--_.. .~.....-

live Better Electlonically With

1966 Catalog 660
Now
BETTER
THAN
EVER

512
Pages

\

10·ao METER DUAL
CONVERSION RECE IVER

WITH MECHANICAL
FILTER MODEl HA-350

NEW! DElUXE 50·WATT
PEP TRANSi STORIZED

MOBILE LINEAR
AMPLIFIER MODEl HA·250

WI Mail Ihe Coupon Today for Your WI
V FREE 1966 Lofayette Calalog 660 V

--------------,lafayelle Rad io Electronics
I Dept . · CK-5 , P .O. Box 10 I

Syos s et, L.I., N.Y. 11791
I seec me the Free 1966 lafayette Cata log 660 I
I II HIm, ··················· 1

I Address ······· ..·········· ..·········· .. ··· 1
le;I' ········· ···································· 1
I Stat• ................._ ~... Zip 1
L IPiuse C'V! Your l ip COde No.) J--------------For further information. ebeek n umber 32. on page 110
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Stereo Hi-Fi _ Citizens Band _ Ham Gear _
Tape Record ers _ Test Equipment _ TV and
Radio Tubes and Parts _ Cameras _ Auto Acces­
sories _ Musical In strumen ts _ Tools _ Books

Featuring Ererything in Electronics for
• HOME • INDUSTRY • LABORATORY

from the
"World's Hi·Fi & Electronics Center"
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I

-to BEDER Communication!

NEW C-P BROADBAND

BASE STATION ANTENNA
Complete information avai lable soon. Watch these pages
for ea r ly announcement. Commu nication Products
Company, Marlboro, New Jersey-Tel. (201) 462·1880

DIVISION OF PHELPS DODG E ELECT RONIC PRODUCTS CORPO RATION

F or further Info r mation. check n u m ber 33, on pa g e 110

•
4131 N. Keysfone

••

NOW! A SSB TRIBAND TCVR KIT FOR ONLY$179.95
o e NEW mmi] 753

o IN STOCK AT
• 0 VAN SICKLE

.. RADIO SUPPLY
Indianapolis, Ind.

TELEPLEX teaches CODE

TELEPlEX CO• • 739 Kazmer Court • Modesto, Calif.

TEL£PLEX performs no miracle•. It Ju, t seeme mlr , rulGu, when
compared to In)' ot her Plf't ho<l . Gr t the fa cti . Don'f 'n l te rour
time and mooty. Wr ite to<.l.,. tor detotrlpth e IIte r, tu re. It ', fr ee
Ind Intnl'll ln. _

FREE

visit with Raul and his XYL at YV5RIG , G us
YV5AMW's assistance in transportat ion prob­
lems. mee ting all the fellows at the club house.
etc.

The Radio Club Venezolano is a social as
well as a radio club. The club build ing is open
daily for its members and visitors. so we stopped
in almost daily 10 meet the boys and use their
station YVSAJ for state-side contacts and
patches.

In closing I must once again express my
grati tude to the Club and all its members for
making this wonderful week possible, and the
honorary awards presented me. Especially its
president Dr. Moros, Tony Gomez and his XYL
\Valdina, Luis Rotundo and part icularly Eddie
Cabrera, YVSAX U in charge of publ ic relations.

Also Mr. Jose Pygna of VIASA, General
Francisco MiIiani for making our stay at the
Circulo Milltar possible and Col. Ruben Navas
for his hospitality while we were at the Circulo.

A grand bunch of fellows and gals, all of
them. those ment ioned here and all those which
space has not permitted to name.

73 for now. Frank. WIWY

ALL
NEW

7966 HAM/CB CAT LOG

RTTY (from page 93)
of calibration then consists in depressing the CAL button
and ad jU!oting the zaeo ADJ pot until the meter indicates
zero.

Output of a mplifi er tube "'8 ( 425 cycles) is rectifi ed by
a coppero xtoe rectifi er and th e d.c. is a mplified by tube
...c . The plate ci rcui t forms one a rm of a Wheatstone
bridge. th e o ther a rms consisti ng of resistances of 40 K.
200, and 200 ohms. and the meter is connected across

IwciRLo-RADIO LABoRAToRiEsl
: 3415 WEST BROADWAY, COUNCIL BLUFFS, IOWA 51504 I,
I 0 Rush me you r Free 1966 Cata log

I Name I
I Address I
t~~ ~at~ ~~ J

F or f urthe r info rmation. eheek n umb,.. r 34. on pall:e 110
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EASY TO LEARN CODE

••
•266 Alamitos

one diagonal, In the ca lib ra t ion process the ci rc ui t has
been adjusted to bala nce this bridl:e a t 41~ cycles; if
the frequency i!'> 10w, the brid i e is unb alanced a nd the
meter reads ncganve: if the freq uency is high, rhe meter
read .. posi tive. T he deflec t ions a re nea rly p roportiona l
to the departure from 4::!S cycles a nd a rc fu ll sca le fur
a departure o f JOO cycles. Connect ions arc p rovid ed fo r
a remere mete r at the rad io receivers . F requenci es mil Y
he measu red at th e AN /FG e - 1 hay by pa tchi ng the
ll< ' "-l EUR jac k 10 FR EQ l N I> OUT and tu rn ing the ME1I'.R
knob 10 DC.

A very irnerest tng a la rm ci rcuit is provided a s part
of the Frequency Indica to r panel. It s p urpose was to
alert t he receiver s ta t ion opera tor in case either t he
receivers o r the d istant tra nsmitter drif ted off f requency.
T he cathode o f tube vr- is con nected to the control
p:ri d of tUM VD through a I m fd capacitor. A s 10 1'1 (£ as
the voltages fr om the discrimina tor . developed from
//l u r k a nd spoce s igna ls are a like . they d o no t aff ect
tube VD. w h en they d iffer . a n im pu lse pa sse s throu gh the
ca paci to r to the contro l gr ld of \ '0 a t each transi tion .
T u b e VI> a mplifies these impu lse s which cause the AI,M
he ll to sound when t he frequency d iffer ence exceeds th e
a llowa ble lim it. T he o u t p u t pot OUT ca n he ad justed
so thai the bell sou nds a t a ny d esired depart ure from
the correct f req uency.

N ext month we will detail the a utomatic Frequency
Cont rol panel. T his is the unit which ca n feed back a
silo!nal to the recetverts) to co,."cr for dr ifl. T he result
is rea lly "ha nds-ott" pa intess copy. 7J . g yro n, W2JTP

Perfect Dummy (from 1){I~l' 50 )

he sure that Ct is set for minim um reflected
power. Repeat so you are sure yo u cannot adjust
dummy load any better. Mark down dial se ll ing
and do not touch CI aga in. There should be no
ind ication of any reflected power on meter with
the S.W .f. bridge in the reflected positi on so ad­
just the reflec ted power pickup and lor diode for
a zero refl ected power reading. Turn the sensi­
tivity towards maxim um . or increase power, bu t
not so much tha t mete r deflec ts backwards. If
you cannot get ze ro reflected power read ing
then parts values are wrong and /or you have
harmonics in the transmitter outpu t. After ad­
justment of the reflected power pickup do not
touch it again .

Disconnect the bridge from th e dummy load
and set the sensitivity about halfway. Leave
everything else as it is and feed just eno ugh r.I.
into the bridge to get a 3,4 to full deflection on
the meter in the reflected position. Switch to
forward power and adjust the forward power
pickup and /or diode for exactly the same meter
read ing. T he idea here is that with no load the
forward and reflected power mu st be the same.
Make the bridge adjustments with the r.f. power
off: meters and diodes cost mon ey.

Adjusting the d ummy load for zero reflected
power on the diffe rent bands will give you a
perfect non-react ive load for th e selected fre­
quencies. This dummy load is practically a
necessity fo r sett ing up the Coax Phase Detec-

NOW! A SSB TRIBAND TCVR KIT FOR ONLY S179.95
o NEWmmD 753
o 0 IN STOCK AT
o • SCOTT RADIO
- SUPPLY, INC.

Loog Beach, Calil.

P RI CE:
$39 .9.5

16.95
8.9$

7.95

...

DUO. C1C

Si..

1'..1 ' .. 1 ' "
Lo.. 110.. ' .t,

STANDARD RELAYS: DK60. DK60-G.
DK6U-2C and OK60 -G2C -

PRI CED rRO\( ...• $12.45

* All Rela ys In w e a t h ef p roof
bolte-. fo r ellterio r Install.tlon.

.,.. G angt"d. m ult ipl. positio n
..... it c b arunle me n t a V;l Il. t:te
tor re mot . contro l selK tion
ot a nte nnas,

Wo rld 's " BEST BUY S "
in GO V 'T. SURP LUS

Ele ctro n ic Eq u ip m e n t

4 St"nd.,d Mod. I. , AC or DC,
UHf, N, BNC, TNC or C Con n.

. VNCOS DIT IOSA L
GUARASTEE tor
one )' I'. r . eWe­
will repair If
f.ult )' w ithin I
)'eaf. )

* . ·or a nt.we ..r
"","pl..te line of
l:Oulal rela,-"
9I rlll' :

BIG CATALOG

....

SERIES
COAXI A L
RELAY S

It II ....1 and plta'int 10 l..fD or Inrf"'I'"
IP~ the mOllt'rn wly-wlth In Instruch,r. , 11
Cede Tta"tlu. Eu " lItnl tor 1M Welnnrr Of
adunrf'd ItUllffil . A (Iuh't. p~rtl('ll and olf"
pi!'ntlab le mt'l hod. " r. llabl. IIp. I f rom buln ·
on', Ilphalwt to t ypltl l mf.nlf't on ,II IUb­
Jf'('u . filp«tJ , ann 6 to 40 WPll. AI• •,.. , tid"..
no QRll . bU ll hulo,. eemecne eend to rnu.

47 11 SH ERIDAN RD., CH ICAGO 40, ILL.
4700 Crenshaw Blvd.. Los Angeles 43. Calif.

For f u r t her info r ma t io n . check nu mber 35. on PRIlt' 110

ENDORSED BY THOUSANDSI
Th, In, t ructolf. ph Cod, rel cher llItnll7
la lll'l t he pllt. of I n OPua tof -l n.trur tor and
tnallin Inrone 10 lear n . nd muttr code "Ilh­
out turth. , 1..I. tln«. Tboullnd. or 'UC'(''''II '
l u i Ol't'ratoft hav. "'("Qulrf'd the rod,, " ,,"Uh 11M' In ltructo,raph Sp .
1' 11I, \\' , It, todar for full parUt ulan and ron'",nl ..o t " nta' pla n l .

FAIR RADIO SALES
P.o. Box 1105 • LIM A, OHIO • 45 802

DOW.KEY CO•• Thief River Falll, Minn.

Ou ts t a n d lll ¥ fa ' "u r it " fu r a rn .. t .....r~ .. . Veua tile com ­
b inatio ns fo r i nd u~ t ri lll ..• 1.0... \"SW R le.... thlln 1 ,1 ~ ; 1
t r o m 0 t o 500 m e, LOW LOSS f.S ... HIgh Con t llc t
Pre ssur" ... LOW CROSS · T ALK th r ou" h use of pat ('n t e-d
··iso l. t ed co n n ector" II rr lln lo: ('m('nt lIlGH POWER RAT ·
ING. All co il s enca p..u ted in e J><' x )' r(,!lin for qUie te r
o pera t io n . n d r e- ..is lAnce t o m ois t u re-

T RANSFORMERS:
SECO ND ARY: PRIMA RY : NO.:

48 00 vcr 1.1 A 220 v ~·60 r~ 52 14
2000 YCT 500 )fA 115 Y 60 r J"e 5~O~
H100 vc-r .(OU M A 115 Y so 1')"1' 1I 11:J .
:; (10 vcr 60 .M A 1I 11:! .
I14Il VCT 255 MA 115 v 611 nl' 22:m5B
12. 6 vcr 13 A I 5 V 4 A :!239.'ii l
2. 5 Y lilA 120 v 60 nl' lltH I . IH 2.95
s. r v 21.11 .\ 11 5 v 611 "H "I'~IH !I 6.95
6.& v 10 A 115 v r,l, ("n- !lT35Y1511 2.9$

U .8 VCT 20 A UO v 60 l"Yr 1013 8 .95
24 VCT 6 A 115 , . 60 1'1'1: 399 2 4.95
:'16 v I t A 115 v 60 rHo COXH :.! 8 .95

SOLA CONSTANT VOLTA GE I'r •. : 1:''' -250 v 61' (')"C.
8«:. : 115 v 2600 " .\ 3fl) lilll 75.00

Prl. l"ea F .O.R. L ima. 0 . ; 2;> ' ~ IJrtJ<>f.1t on ( ' ,Il.ll., ; ),( In lrn llnl Ord..,
$5 .00. For CAT A UXl. ,-.1 151;0 (toill. or It.-mp.) & r_ l" ~ credit
on )'Out order I A ddle.. D epL Cu.

F or f u r ther in formatio n. ebeck number 36, on p aa-e 110
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- step up YOUR Communication Efficiency!

THE NEW C-P BROADBAND

BASE STATION ANTENNA

I
i

\
Watch for complete details to be announced
soon. Commu nication Products Compa ny,
Mar fboro, New J ersey-Tel. (201) 462-1880
DIVISION OF PHELPS DODGE ELECTRONIC PRODUCTS CORPORATI ON

t 'or f urthe r Informattun , check number 37. on page 110

HENRY RADIO
Anaheim, Calif.

• • · 0
- - -• •931 N. Euclid Ave.

NOW! A SSB TRIBAND TCVR KIT FOR ONLY $179.95
NEWmIm 753

o 0 IN STOCK AT

FITS ANY C. B. OR HAM ANTENNA
r NO BODY HOLES ARE NECESSARY
r FASTENS TO TRUNK LID IN MINUTES
." SUPERIOR GROUND PLANE EFFECT
." RADIATION EFFICIENCY INCREASED

OVER BUMPER TYPE MOUNTS
r CHROMED RIGID TEMPERED STEEL

SEE THESE MOBILE ANTENNA MOUNTS AT YOUR
RADIO DEALER OR WRITE FOR FURTHER INFORMA­
TION • .• DEALER INQUIRIES INVITED. E-Z MOBILE
ANTENNA MOUNT INC., P.O. BOX 277, ALGONAC,
MICHIGAN. PHONE 794-7343 AREA CODE 3 13.

PATE NT PENDING

MOBILE ANTENNA MOUNT
•

For f urther In formation , check number 38 , on p ag e 110
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MODEL 01-1
RF

DISTORTION
INDICATOR

tor.! a must for an y amateur interested in an­
tennae. On transmitter!' with fixed outputs ( HT­
37 (' Ie) this load is the o nly type sui ted for
co mpari ng output rea dings on the d iffe rent bands
and getting useable resu lts. As a ma tter of fact.
with this dummy load. a calibrated s.w.r. bridge
and a coax phase detector. there is not much you
cannot find out about your coax feed line. But
be careful with the interpretation of the meter
indica tion s. T he purists may say the r.f. resist­
ance is not the same. as the d .c. resistance (skin
effect, erc. ) and the bridge is not calibrated in
the usual manner by connecting it backwards.
but then practice is not theory. Try it and see
how a real dummy load tunes and loads. •
IGeise r. David T .• "Building and usin t the coax phasr
detector;" CO. Jan., 1962. P. 24.

• Specifically designed for correct adjustment of
linea r amplifiers. SSB exciten or tra nsmitt ing
conv.rters.

• Disp lays Rf trapezoid or Rf envelo pe patterns.
U,•• 3" scope tube with fu ll mu.metal shield. Green
filt. r provide. unusua lly .horp display, even in
bright light.

• Trapezoid pattern compores detected envelope of
exciter with Rf ennlope of amplifier or transmit.
ting converter.

• Th. accessory Two·Tone Plug-In oscillator Mod,1 n .1
provide. the signa l w hen mo king a dj ustments to
'he amplifier or transmitting converter.

• No modifications or int.rnol attachments '0 excit.r
or amplifier required . Rear connections provided
for 50·70 ohm coax lines.

• Opera te. 160 thru 6 meters. NO TUNING ,~uir.d.

Handle. any power 5 watts to 2 KW PLUS.

• Built-in, hum free power supply for 117 VAC.

• Comes completely wired a nd tested, w ith all tvb.,
and ready to operate.

Amateur Net Price •• • •MODEL 01·1 • • •$99.95
MODEL IT·I. . . $19.95

1?& ELECTRONICS INC.
~ 424 Colu",bio Lofoye"e, Ind.

For further information . ~heck number 39. on page 110

BOUND VOLUME

There a re still a few copies of the 196 ... bound volume
of CQ a va ila ble. a nd it's only $15.00. f int come-fint
served. Orde r direct from:

CQ Maga~ine

14 Vande rvente r Ave . Port Washington, N.Y.

Transistorized Rtty (from page 70 )
the terminal eq uipment are modular in form and
are constructed on 41h " X 6" pri nted circuit
boards. These modules may be mounted as de­
sired. for example in the printer case or two
housings. desk or rack-panel.

The basic module is the converter. which has
its own power su pply. a nd powers all ot her mod­
ules except the sco pe. The converte r drives the
60 ru n coi l di rect ly. and will d rive to 100 w.p.m.
all properly eq uipped seria l printe rs such as the
t4. 15. 19. 28. ere. Polar relays are not requ ired.
due to the design of the circuitry. All modules
are silicon solid state circuitry except for the
c.r.t, a nd the converters are avai lable o n four
models.

~todel C l Ot-The basic converter. keying ON

on signal. tu ned to mark freq uency of 2925. tun­
able to space with external trim capacitor for
reverse keying . Single tone converte r.

~lod(.'1 C l 02-5ame as CIO J above with the
addition of second tuned circui t for space. Keys
os and double OFF. Discriminator polarity re­
versable for reversed keyer, Accessory switch
assemb ly avai lable for adid tio nal shifts of 600,
400. and 200 c.p.s.

Model C IOJ.-Same as C l02 above with th e
addi tion of memory circuit as described in article
(or key on mark and /or space. Reversable.

~todcl CPAJ.-Same as CI03 above, except
addit ion of two preamplifier channe ls for addi­
tional limiting and selectivity. T he preamplifiers
are on a sepa ra te 4 lh " X 6" board .

It should be noted that all the above converters
use the same printed circuit board. and may be
returned for upgrading at a later date for a small
addit ional charge. The basic converter module,
C IO I. is priced at 49 .50. Furthe r information o n
the syste m, litera ture, and prices may be ob­
tained from Tuck Electronics, 233 J Ches tnut
Street . Camp Hill. Pa . •

HENRY RADIO
Los Angeles, Calif.

• . · 0- -• •
11230 W. Olympic Blvd.

NOW! A lIB TRIBAND TCVR KIT FOR ONLY $119.9S
NEW!iIiD 153

IN STOCK AT
HW 12·22-32 owners
Co m plete triba nd t ra nsce iver
co nversion plans. p.p, $10.00
(- New Tribonder Manua l 32 Pages)

Send 1o :
Tribander

Box 18, Queens Villa ge Sla tion, Jama ica, New York, 11429

10 4 • CO • November, 1965
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R a diotele type

Atreasury of vital and "hard to get"
information. loaded with equipment
schematics, adjustment procedures, op­
erating procedures, etc. Avaluable asset
to both the beginning and the experi­
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authority in the
field. This book is a must for your library!
Only $3.95.
" New York State residents Must add s ales

ta x applicable to your area.

liTHE NEW RTTY

HANDBOOK"

.---------------------I CQ Magazine I
I "VANDERVENTER AVENUE I
I PORr WASHINGTON, 1.I.• N .Y. 11050 I
I SIRS: My ch ~ck (mo n ~y order) for $ I
I :;::,~::d~:;;a~::;~:ak.U ,ap;•. af theI
I I
I Name I
I I
I Address I
I I
I City State Zip I
~---------------------~For fu r tht'r In forma t ion . eheek n u mber 40 on pilge 110

November, 1965 • CO • 10 5

Award

Zone Five

ElECTRONIC CITY
Burbank, Calif.

••

Homebrew Meter Sales (from page 49)
transfer type very easy and effic ient to use. Not
having a set of meter decals, I used the "I's" for
this. from a regular marking set. Large ones for
the numbered po ints and small ones for inbe­
tween cal ibrat ion. line these up with the pivot
point of the meter when applying.

Under the 0 .5 rna, 0.35 rna, 0.2J rna, 0 and the
full scale point, place a large marker. Place a
small marker under the 0.45 rna point. Looking
at the graph in the ARRL Handbook again, we
find the curve almost linear between I to 1 and

ment s are : low frequency stations within 50 miles of
Edison, N .J . work 4 members; outside SO miles work
3 members. V.h.f. sta tions within SO miles of Ed ison,
N .J . work 8 members; outside SO miles work :5 members.
N o date limita tion s. Send GCR list a nd $1.00 to
CUSTO D IAN , Ken Porsotr, WA2FNN , 26 Chestnut St.,
Edi son, N .J. 088 17. For any additional data and mem­
be rship list. send s.a .s.e.
Gl'ERSSI-;V COU1"'IIT V AlVA RU is sponsored and
issued by The G uernsey County Am ateur Radio Club,
Box 422, Cambridge, O hio 4372:5. To be eli gib le fo r this
a ward, any a mateur o r s.w.t. must ha ve worked or lo gged
:5 a mateur radio stat ions located in Guern sey County .
Ohio, on 160 to 10 meters. Three (3) stations are re­
quired on 6 o r 2 meters. Send list o f stations worked or
Jo gged to the above address.

The mail th is mont h has been most wonderful, thanks.
hope I d id a nswer a ll your questions a nd for those of
yo u who did not find time to write. how was your month?

73, Ed., W 2GT.

USA-CA (from page 80 )
NA RC Award: Issued fo r working the dub stat ion.
K3lfKK a nd /or club members as fo llows:
Centre County Amateurs : work 10 club members o r 7

club members and KJIIKK
All o ther amateurs: work 5 cl ub members o r 3 club

members and KJIIKK
Send alphabetical li~ting of the stations worked with

application. Stations must be a member during the
calendar year in which worked. Initial cost as staled .
$ 1.00, la ter endorsements are lOt" o r 1 IRe each. All
contacts must be made after J anuary I, 1960 and QSl
ca rds recei ved fo r such con tacts. All contacts acceptable
regard less of call or address changes. A Jist of the
qualified cl ub members may be obtai ned from the Secre­
ta ry. N itta ny A mat eur Rad io Club, Inc.• P.O. Box 60.
Slate College, Pen nsylvania 16SOI. by sendi ng a s.a .s.e.
o r I IRC.

•
4001 Burbank BI.d.

NOW! A SSB TRIBANO TCVR KIT FOR ONLY $179.95
o NEWm£j] 753

IN STOCK AT

I



GREENLEE CHASS IS PUNCH ES

GREENLEE TOOL CO. GREn'E!
202 8 C o lu m b i a A v e • • R o ckford, Il li n o i s

For f u rt her information, check n umber 41. o n page 110

Mak e accurate, fi nished holes in IV2 m inu tes
Of less in metal , ha rd rubber and plastics. No
ted ious sawing or filing - a few tu rns o f the
wrench does the job. All sta nda rd sizes . . . ~ound.
sq uare. key, o r " I)" shapes fo r sockets. switches,
meters, e tc. At )"o ur electronic par ts d ealer .
Literature on f C<JlI CSI . APX-6 (frolll page 48 )

We have never seen a n APX-6 receiver that
didn't work the fi rst time. If you have a nothe r
A PX-6_ yo u can listen to its signa l. If not. yo u
should be a ble to detect the ha rmonic of a two
meter ca rrie r at close proximity. Rea r in mind ,
howe ver. th a t the T R cavity m ust be peaked o n
the receive r freque ncy for unusua lly weak
signa ls.

1.5 to 1. Likewise, th e curve is fairly linea r be ­
twee n 1.5 to I and 2 to t. Now, divide each of
the se sectio ns into fi ve eq ua l segme nts and mark
lightly with a pe nci l. For those who wish closer
calibrat ion, es tima te the curve. Using th e de­
scribed m ethod. you will have exce lle nt calibra­
tio n. Place the sm a ll transfe r markers at these
point s. (See fi g. I B. )

Now. using numera ls. mark the I, 1.5, 2 a nd
3 S.W.r. po ints. At full sca le, labe l th is poi nt
"Set". Place an y e xtra wo rdi ng on the me ter face
a t th is t ime.

Re a ssembly

Before reassembling the meter, clean the in­
side of the me te r case a nd wipe a ll finger prints
o ff th e glass . Reassem ble, using care . Don 't
forget the pointer stops or g ro unding stra p.

O nly one ex a mple was given but the sa me
process will work in m any d ifferen t a rra nge­
ments. (See fig. l IC ) . ) An "S-' meter ma y be
ca librated fo r the characte ristics of your re­
ce iver. T he resu lts will probably be more ac­
cura te tha n a com merc ia l unit if care is ta ken.
The pride a nd sa tisfac tion gained is more th a n
worth the t ime spent. G ood luck and happy
homebrewing. •

STOP THAT THIEF!
__0 G -----••0•

CUTHOLES 0
o

C)

I

NOW!A SSB TRIBANO TCVR KIT FOR ONLY $179.95

H undred s of tho u suud e of uutomohi tc e
nrc st o h-u unnuully, Co u n t less Ihllll1'\ III1(I ...

n r c b rekeu in to, P rotec t , 'o u r cur, m o b i!e
rl.lflio "~u()( l i ('s," snlt' s su m p h-s • •lIlfl o ther
vu luu blcs with 11 WJ(;(; INS "El lleLE
T HEFT ALAIU1. Build it yourself with
ell !" i l ~r u b tn iuuhle . ..... IS. ( A!"!"c m h ll' ll unit s

f nnl 1I 0 W U,"'lliln h lc. ) DIU'!S 1101 II(,pCIl II IlllUlI

I o pcui lll: d o o rs , ho o d , etc, for ucruurion,
IIi~hl,· sc nett ive, It uct untes n sil: lI l1 l

I
r h,'l llInit-:, lh'· S lo p ", ,lIu l r.-·lIrlll :-i ib_I,If
wh e u lI u l Ili:-illlrlH'd . Hequi re s ' -cr, ' lillie or
NO Imlh-r ): c u r re n t white a r m ed , CU ll be
II!"Cti a lso fur tr-ucks, Ir ll ilt-r !", bunb, n llfl
smal! nircrnfl. Onh' $ 2 .0 0 po- tpuid ( c heck
o r -I IIO II C ,' o r d er} for 1I ni n e -pa ge brochu r e
HC ('op,'ril: h h·,1 e i rr-uit s lll lli complete ill­
", lru(" l io n", Cor " "':-it-mhl,- li nd iu stul lu rlun ,

W . S. WIGGINS
P.O. Box 448, Wh ittie r, Ca lifornia, 90608

.:. . 0 , , 0 0 • • .. 0 _ , 0 0 • , . : .

o (} .
o o 0 0

- Q ! Q . Q
;, .

3316 Main Street

NEW mm 753
IN STOCK AT
MISSION

HAM SUPPLIES
Riverside, Calif.

Conclusion

T he Project O sca r Association has announced
rece ntly th e possibility of a beacon signa l in the
1296 m e band in fu ture orbi ting satell ites . If you
a re a true u.h.f. addict. you'll wa nt 10 use your
A PX-6 with a ro ta table a nte nna to copy the
" H I" 's.

Regardl ess of how you em ploy your APX-6.
the v.h.f. edi tors wo uld like to hea r from you.
If problems crop up tha t cannot be a nswe red by
double-checking aga ins t the ste ps out lined here.
send us a sel f-addressed stam ped envelope wi th
your query a nd we'll t ry to help_ •

RTTY A-Z ( f rolll page 39 )
the adj ustme nts. e xcept pe rhaps the feedback
GAIN control. should requi re furt her a tte ntion.
Increasing the GAIN cont ro l, R io up and beyond
th e poi nt a t which th e neon lam ps fi re will in­
crease the requ ired posit ive input vo lta ge neces­
sa ry to t rigge r VI A. This is desirable. under
ce r tai n circ umstances, and is why thi s control
was placed on the front panel of the test set.

Next month's installment will cover the use
of the test se t. in conjunction with an osci llo­
scope. to measure the bias di sto rt ion of a pola r
re lay .

[To be contil/ued ]

10 6 • CO • Novembe r, 19 65
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Ham Shop
Advertlslna: Rates: Non-ccmmerctat ads 10i per word In­
cluding abbreviations and addresses. Commercial and or­
ganization ads, 25(' per wo rd. Minimum Charge 51:00. No
ad will be pr in ted unl ess accompanied by f ull remittance.
CloSinl Date: Th e 10th day of the second month preceding
da le of publication .

Because the adverti sers and equ ipment contained In
Ham Shop have not been investi gated, the publi she rs 01
CO ca nnot vouch for the merchandise l isted therein.

DOW-KEY

CONNECTORS
Coa xial Collectors and Ada pters - machined

brass with a ll sur faces s liver plated.

$1.%5

DKZOI
UHF Panel
Mount Male

DOW RADIO, MILO
Pasadena, Calif.

$1.%5

•

DK60-P
UHF Pa nel

Mou nt Female

DK210 DK211
UHF Female UHF Male

to Male Phon o to Male Phono
your dealer or write :

CO., Thief River Falls. Minn.

••

DKF- Z
UHF Double

Male

DKZO Z
UHF Double

Female
Available a t
DOW-KEY

•
1759 Ea,t Colorado St.

NOW! A SSB TRIBAND TCVR KIT FOR ONlY$179.95

o 0 NEW CIIm 753
IN STOCK AT

fo r f u rther in formation , check n umber 4:J. on p a R'e 110

For f urt her in fo rmation cheek n umber 42 o n palle 110• •

URGENT, NEED IMMED IATELY
V(>ry h igh price!! pa id . F reiR'ht p repa id. AN/G RC ; PRC;
APR; APN ; A RC; ALT; UR M: UPM; TS. We a lso buy
a ll military a nd commerc ial test, radar. a n d com mu n i-
cation equtnme nt ,
CALT~ COU"I'-CT . IT COSTS YOU NO T II I......G TO
IIJ:A R OUR l/IGH OP I"E R .

SPAC t: I:U:CTRl):"i ICS
4178 Parlo Au.. Bro n, . :"oj. Y. • (212) C\' 9-0300

DX - - DX - - DX - -DX

SHORT PATH QSL-ing
Ne w H A Directo ry to help with your QSL.ing. Sub.

scribe now to the " Q Sl Manager's Oir~ctory ." Ove r

1000 Q Sl managers listed. O n ly $2.00 per year ($ 3.00

for~ign ) with FREE addi tio ns and co rrectio ns eve ry th re e

months. Sen d orde r to :

BOOKBINDER PUBLISHING CO.
DEPT. C, P.O. BOX 54222, TERM INAL ANNEX

LOS AN GELES.CAl IF . 90054
{Sorr y no COOs. Found. , W6GSV .J

• • •

QSl$ Samples 25ot . Rubber Stamps; Name Calt , Address, $1.55.
Harry Sims. 3227 Missou ri Avenue, St. Louis, Mo. 63118.
QSL' s ••. 18 samples 10~ .•• Filmcrafters .•• Martins f erry, Ohio.
QSL' s WSl' s XYl·OM's (Sample assortment approxim.Jtely 9 :V4J)
coverinl desl4ning, planninl , pr int ing, arranling, malt ing eye­
catching ccmrc. sedate, tantabuteus. oX·attract lng. Protopay,
Snazzy, unparagoned cards . (Wow!) Rogers. KOAAB, 96 1 Arn oe
St. , St. Paul 6, Minn.
QSl' s BROWN IE- w 3CJI • • • 3111 l ehigh, All entown, Pa.
Samples 10c: with catalogue 25c:.
QSL' s CB, WPE Samp les 10¢ Nicholas & Son Printery P.O. Box
11184, Ph oen ix , Arizona 85017.
Q$l CARDS- l aO a-ector. glossy $3.00. Wor ld arcbe in sli ver ;
report form on reverse side; Free samples . RU SPR INT, Box 7575
Kan sas City, Mi ssouri . 64116.
HUNDRED QSl' s: $1. Samples. dime. Meininger. Jesup, Iowa.

QSl CAr-OS. As low as $2.50 per 100. Samples free. Radio Press,
Box 24C . Pittstown . New Jersev.

QSl CARDS $2.50 per 100 In three colors . Samples and catalog
free. Garth. Box 51C, Jutland. New Jersey.

QSl' s- Ham and CB, related products. Free Samples. Apr i l Sign
Co. 56290 Van Dyke, Wash ington. Michigan.

TODOOOBES: 6CW4-$l .40. 6l4B·$4.75, 6360-$3.45, 5894-$15.00,
417A-$3.95. New. Boxed. Gua ranteed. No pulls, seconds or JAN.
Free catalol of hundreds morl VANaAR dist., Box 444Y, Stirling.

N.J . 079~,80~. ~~_~~~~~~~~~==-.=-.-.
WANTED_ laboratory t est equipment. t tectrcntcrett, Box 13,
Binghamton, N.Y. 13902.

QSL' s a-corer glossy. 100 \4.50. Rut4ers Varl ·typing Service.
Free Sa mples, Th omas Stree , Riegel Ridge, Milford, N.J.

PICTURE of yourself , home, equipment etc. on QSL cards made
from your photograph. 250-$7.50 or 1000- $14.00 postpaid.
Samples free. Write Picture Cards, 129 Copeland, La Crosse. Wis.
CREATIVE QSL CAR OS free, new catalog and samples . Persona l
attent ion given. Wi lkins Crea tive Pr inting. P.O. Box 787-2,
Atascadero, California.

EMBOSSED QSl Cards. Free Samples. Ace Prmt lng se rvice. 3298
Fulton Road, Cleveland, Ohio 441~O~9~. ~~~=--=o="'"'==.
" GOLDEN CAU" GSls, samples l O¢. samco, Box 20J·G wynant­
skill, N. Y. 12198.
GSls 2 & 3 colors 100 $2.00, samples dime . Bob Garra. l eighton.
Penna.
QSLs. a-ector llossy. Samples 10~. Gates Prine Shop. 317·11th
Avenue, ruamata, Altoona, Penna. 16601.

PR INTED CIRCUIT BOARDS Hams, Experiments. Man y differen t
projects. Catalog l Oot P/M Electronics, Box 6288 Seattl e,
Washington 98188.

DON'T Buy QSl cards until you see my free samples. Boll es, Box
9363, Aust in , Texa s.
QUs. Samples, d ime. Print Shop, Corwith, Iowa.
ELECTRONIC CHASS IS PUNCHUiG and dr i ltt nl service, Panels
cut. etc. Build that maaeztne artlcte t Send chassis or request
estimate . Hole (16ths) diameters t o l.h" , 5C: to l l.h", 25C: to 4" ,
5Ot : sc., se perimeter inch in aluminum to 3/ 16. Steel 20 ga,
add 50% . Mark sizes and centers, allow clearances. Payment
wit h material, min imum $2.00, under 2 lbs returned postpaid.
Meta lwerk , P.O. Box 1372, Ceda r Rapids, Iowa 52401.
EliMINATE Mobi le VibratOr Noise. Revolut ionary device outmodes
noise-creatln, vibrator. Completely transistor ized uni t plugs di·
rectly Into Vibrator socke t. No moving pa rts. same size as vi­
brator. 12 Volts. Not a kit. Comes completel y wi red ready to use.
For negative ground onl , . Sta te malle and model of transceiver.
$11.95 PPD .-$5.00 deposit on all C.O.D. orders. I el -I rel Systems,
2180 Bronll Park East, Bronx, N. Y.

QSLs. large Selection, Including photos, rainbows, Ilossy stocks,
cuts, etc. Fa st Service. Samples, d ime. Ray, K7 HLR, Box 1176
Twin Fall s, Idaho, 83301.
asLs $2.00 per 100 postpa id . Free sample. Hobby Print Shop,
Umati lla , Fla. 32784.
liSL- Speclal - l OO two color-$1.65. Quality. Free sa mples. xan­
uck, Box 461, Dayton, Oh:;'O~.===""",=--,===,,--,,==­
QSl S?? WPES?? SWl S11 Samp les 25t . (refunded). Sackers.
W80ED, Holland, Mich.
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SUB CARRIER DETECTOR +--
Add progra ms of cammer.
cial-fr. . mu sic thru you'
FM tuner . Derectcc, s.lf·
powered, p li,lg s int o multip lex
outpu t of tuner o r easily wired
in l o d iscr imina to r a nd permil1
recept ion 01 fa mous beck­
ground music programs now
Iron \m i" . d os hidden prl>
g roms QfI the FM broadcaSI
bond from (oosl 10 CooSI. lh.
wi lh AN Y FM luner.

W IRED UN IT $75.00
KIT, with p retuned coils, no ali,nm. nt necena rv $49.50

c,ystol.controlled r eeelY llrS a voilable

MUSIC ASSOCIATED
65 Gle n w ood Rood

Uppe r Mo ntclair, New J e rse y
pho ne 744.3387 oreCi code 201

For furtter information. check number 45, on pag e 110

NOWl A SSB TRIBAND TCVR KIT FOR ONLY $179.9S
NEWmm17S3

o IN STOCK AT
• • ·0

• MAC'S RADIO SUPPLY
8320-22 Long Beoch Blvd. South Gate, Calif.

QCWA
Quar, ,,, ('..ntu.Y Wlrr lf'1I An oclaUon. r ue.

LIt"nIM Ima'f'Un _00 Iwl<l I n aml l t'ur lI H'n ~ .. :!3
or mOl''' yun a n ere ~1I.lhl~ for llI ~tIl~nhlp.

EnIlJ' F ... $3.00 3 1"~an n un U.oo

App li ratlo' ll m.... be oblal ntd from
A. J. GIAnda. W2JE. Eu eut iva Secretary
1417 Stonybrook Avenu•• Mamaroneck. N.Y.

GIANT NEW CATALOG

100'. OF BIG P GIS
CRAMMED WITH SAVINGS

BURSTEIN.APPLEBEE CO.
Dept. CQ, 1012 M(G~• • Kania , City .Ma. r.41068

10 Rush me FREJo~ 1966 a-A Cata J~. • '

I Name • ,

IAdd,... - - IfREE
I C It}·~_~.~__..__._ ~~ _ _ _S ta t e _H_..__ I
I PI.." . be ,ure to ,how your l ip No ,------------------For further tn ro r m e t to n . check number 46. on p8.il"e 110
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WHOLESALE ELECTRONI CS, Re sistors 3(, Multimeters $9.95,
speakers 49(.:. etectrctytrcs 10(. Hundreds of items. Catalog 25(.
Refundable . KOYAL BOl 2591. [I Cajon, California 9202 1~~._~

ATTENTI ON HAMS! We buy, sell ham gear . Repai r and alignment
facil i t ies available. Hold Advanced and First phone. Used Gear
always reconditioned. Money back guarantee. KltKraft Com pa ny.
P.O. Bel 406 -Canal St. Stat ion. New York N.V. 10013.
CAS H, SONY TRANSISTOR TV's etc. swapped for G-R, H-P, L & N,
etc. Eq uipment, special tubes, manuals, mil itary electronics.
Enl ineering Associates. 436 Patterson Road . Dayton, Ohio. 45419 .
HIGHLY EFFECTIVE HOME ST UDY REVI EW for FCC commercial
phone exam preparation . Free literature. CooK 'S SCHOOL OF
ELECTRONICS. Ball 747, Riverhead. New York 1~!1~9~O~2~. co-== ,.,­
RllY GEAR for sale . list changes Month ly -Write for Informa­
tion-Elliot Buchanan, W-6-VPC, 1067 Mandana Blvd. , Oakland,
Californ ia 94610.
Ruby l aser Rod s. Single crystal ruby rod s are now available for
the untverstty st udent and amateur exoertmen ter f rom one of the
nation 's leading fabricators of sophist icated optical elements.
Rods are If." diameter, 3" long; finely poli shed. and with fla t
and parallel ends silver coated for Immediate Installat ion. $75.00
per unit plus $1.00 postage and handling . All rod s guaranteed
to last. Moneyback if returned unharmed in 10 days. Va lpey
Corporation , Department 510, Holliston, Massachusetts.
CRYSTAL BARGA INS, Free l i st. Nat Stinnette, W4AYV, Umat illa.
Fla. 32784.
FINE NEW BOOK- 4000 words German·English for Hams and
SWL's. Send $1.25 or 11 IRCs for you r copy to Ch rIs tian Zangerl,
0£9Cll. nombtrn, Nachbeurstrasse 28, Au stria .
fREE! Giant barga in catalog on tran sistors, diodes recti fi ers,
components; Poly Paks, P.O. BOll 942P, lynnfield . Mass.

THIS COMPANY is looking for Ham & CB cartoon artists and Ideas.
$10 .00 per Idea IF ACCEPTED. For informat ion, write AMBRU
PRODUCTIONS, 10 Burbank Street, Yonkers. New York 10710.
Technical Manuals -lowest pr ice s USA, tet etypewrtters. receive rs,
tran smltters

k
ted equipment and etc . Large lists. Send 10tt cct n­

stamps. Qua er Electronics. Hunlock Creek, Pa .
CRAlY , • , NOT QUITE. LET'S DEAL• • • • We want to become
Nevada's largest ham store! Look! • •• Swan. Transcom, GalallY.
Hatncrattee. Hammarlund.... No honest deal refused. Write:
Sier ra Electronics. P.O. BOll 2121 Sparks, Nevada.
WANTED- An APR-14, 13 receivers. SG·13. H·p4, SG·l, SG-2,
MD·83, 479 Collins, In any condition. T·368oC xmtrs . R '3~O ,
390A. R·388, 389. 391. Recei vers. RT-56 thru 70 Rt units
RT/77-GRC·9 . CRC·I0, GRC-19. RCA. Bendlll, Collins Aircraft
Radto and Radar Equip. Hewlett Packard, Gene ral Radio. r es­
trontx. etc. . Test Equipment. CRC. PR C. GRR, Tee , ARC, sets
ARM , PR M. URM, UPM. URM. SG Test sets any and all types.
You name It. Call E. Charol. Tech Systems cere., 42 W. 15th
Street. N. y, 11. N. Y. CH 2·1949 Collect.
ANTENN.... MULTI·B"'ND Doublet, 80. 40, and 15 Mete rs. l KW.
S.W.R. less than 2:1. Complete with insulators, coax and instruc­
t ion s on how you could use it in an attic or small ci ty lot or
apartment. No R.F. sponges (traps or coils) used. $5.00. Adia­
bati c Enterprises. Ball 151 Albany, California.----,
CRYSTALS- LOW FREQUENCY 16.00000kc HC·H U hermetically
sealed holder , only $2.50 each postpaid . No charge matched
pa irs. Also 700.000 other crystals in stock - lists ava ilable.
Quaker Elect ronics, Hunlock Creek, Pa.

JOIN OUR AMATEUR THRI" CLUB. Pay cash and save. Wri te f or
details. Joe Dimare, Ball 20672 Dallas. Teu s 75220.

CLOS E·OUT Full she three element 20 meter beams new. 1"
and '1e" A1uminum tub ing. All hardware complete $22, Express
coll ect. GOTHAM, 1807 Purdy, MiamI Beach. Fla.

WA NTE D: Commercial or Mil itary. Airborne or Ground • •• Equip­
ment and restsets, COllins

l
Bendill, others. We pay Freight. • • •

RITCO, POB 156, Annanda e, Vi rgi nia .

CRYSTALS, Transformers, pyranol condensers. etc. . top quality
su rplus. Write for Bull et in No. 865. R & M Electronics, 8011 5234,
xnowttte. Tennessee 37918.
DISTR IBUTOR WINTEO.~N~o~C~o~m='~.~t7.;t~;o="=.~T~o'--,-.~'--k-.-.-"d""-,~.7t- ,""',
new account s in escrusfve territory. Inve stment secured by fa st
moving inventory of amaling crasuc coat ing used on all types of
surfaces inter io r or uter ior . El iminates wning when applied to
any type of floor. Tlim inates all painting when applied to wood,
metal or concrete surfaces. Minimum Investment-$500/Mali­
mum Investment $12,000. For deta ils write or call: Phone·3 14
AX- I-1500. PENGUIN PLASTICS CORP., 3411 North Lindberg
Blvd., SI. Ann, MissourI 63074.
FOR SALE Complete inst ruct ion s includi ng 28 page booklet and
22" x 36" schemaUc for convert ing the ART-13 transmitter to
a.m. and s.s.b. Satisfaction guaranteed. $2.50. Sam Appleton ,
501 No. MalfWell st., Tulia. texas.
REMOTE CONTROL UNIT, brand new $5.00 . Postpa id . (Cost Navy
$125.00) MoC , 923 w. Schiller , Phlla. 40.
ANTENNA tun ing unit , brand new $3.00 postpaid (cost Navy
$85.00). MDC, 923 W. Schiller, Phlla. 40, Pa.
ANTENNA: 3 element!.. 10, 15, 20m. Hornet IB-500. Repaired.
$25. H. W. Johnson, ecx 81, Norris, Ten n.



CO Magazine
14 Vanderventer Ave .

Port Washington, L.I ., N.V. 11 OSO

1950-0ct.
1951 -AII issues. except May, N ov.
1952- AII issues, except j an., Apri l, Aug.
19B-AII i ssues, except May, July, Dec.
195-1-AII issues. except Feb., May
19')5-AII issues, except Nov.
1956-AII issues, except April , july
1957- AII issues, except j un., Feb., May, and

Nov. Dec.
1955- All issues, except j .m., j une, j uly, Sept.,

Oct.
1959-AII issues, except Jan ., May, and June
t960-AII issues, except May
1961- AIl issues
1962-AII issues, except j an.
1963- AII issues
1964- AII issues except Jan . and Nov.
1965-Feb., Mar., Apr., May, june. july, Aug.,

Scpt ., O ct.

Reprints o f past a rticles are avai lable a t $ 1.00
each.

10% discount from WRl's Blue Book Pr ices on qua lity used gear
without trade-in. HT31- $275: Communicator III (2 or 6)-$169;
Communica tor IV (2 or 6) $219: SXIOIA-$2 19: SU l7 $269:
PSA 63 250 wa tt Universal P.$. $19; Mosely eMl $95; NCJOO
$175; NC30J $269; SHE33 $249: Galaxy 300-$219' CE200V $429:
Valiant $199. f ree Catalog. We buy for cash-Inquire. Write:
Leo WUCFQ. Box 919, Counci l Bluffs, Iowa,
TV CAMERAS. Model 400 complete with good vid icon and lens.
Used as demonstrators. Only $200 F.O.B. vanguard, 190-49 99th
Ave., Hollis, N.Y. 11423.
SEll: t umac 41250B tubes. Guaranteed good . $6.50 eac h, $10.00
pa ir . Prepaid in U.S.A. Send check or money order . Everett
Stid ham, Jr., W5J l Q. 722 South 30th, Muskogee. Oklahom~

INTER ESTING OFFERS GALORE In the new " Equipment Exchange
- Ham Trader" ! Rush $ 1 for ned 12 issues. Brand, WA9MBJ,
Sycamore, Il linois.
RME 6900 Receiver and RME OB23 sresetectcr both excellent
£o ndi tlon for first $200. W2DNG, 89 Van Horn, Demar~ st , N.J .
DX·40, VF·l , MR 1 w/power su pply. Pick up $80.00. Packalte
deal. K90NT.
AAT·13 with high and low solid state power supplies. Calibra­
t ion and manual Included. Pick up $80.00. K90NT.
FOR SALE!. Collins 51·13 receiver, ROOd condi t ion. $250.00. Will
ship. K5ZI"J , 1222 Gretchen La., Bossler City, La.
FO R SALE : HT·32A $300: SXI0 1 MKIII $170. 80th in excellent
condi tion for $450. Used infrequently . Also newly purchased but
unused equipment Includes Hetncret ter HA· I TO keyer $75;
vroro-kerer $15; Hatucratter R48·A Speaker $15; Johnson l ow­
pass filter $10; Turner SSB Ce ramic Mike $10; SWR Bridge,
Knight , $15; Dow Key Ant Relay DK60·G2C $13; Hygain Lighten­
Ing Arrestor LA· l $15; Johnson Standa rd Key $2; Mosley RV·4
vertical an t. $25: wi th roof mount kit RV4K $10: Heathkit can­
tenna Dummy Load $5; 100 ft _ RG8U Foam Core Cable $5; Will
lake $650 for entire station. Cash and F.O.B. Neena. Dr. O. E.
La rson, K9LWG , 449 EdgewoOd Court, Neena. Wis. Tel. 414·
PA 5-5227,
FOR SALE : Globe Scout 65A and Heathk it VFO w/pwr supply. Work
all bands 50 watts fone and 65 watts CWo $50. Contact Gearson
May, W4HOE, 301 Wildwood Drive, Ja sper, Ala. 35501.
Need any band coils fitt inR HRO-7 and components or uni t for
ART· 13 AC power supply. G. Evans. W4WVS. 803 Rossell e SI.,
Jacksonville, Fla.

BACK ISSUES FOR SALE $1.00 p"
copy

,..
o
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Model B idel'lticol to model A ex cept
contains no tone source or speake r.

• • •__ 0 , . _ ••• •

ru r th('r In formarlo n . check n u mber 49 on pag e
--- -

.:. .
I LEARN CODE

QUALIFY
FOR

EXTRA
i CLASSI LICENSE

Rentals
Available

54950
53950

"

AUTOMATIC TElEGRAPH KEYER CORPORATION
275 M adison Avenue, N ew York 10016

.:.~, -,-,-­
F or

STA MP COllECTORS: Will swap stamps (your choice) for amateur
and military l adio equipment, supplies. tech manuals, etc .
John Reilly, 35·19 167th Street , Flushing, New York 11358.
LEARN CODE the V methOd . money back tr ial , guided- se nding,
records, tapes, wri te. Page Electronics Institute 90037.

I need and wi ll pay top pr ice for a CRL Paragon plus AmplifiRon
lor my antique radio collection. same also appli es to GREBE .
KENNEDY, MARCONI, WIRELESS SPECIALTY and simila r materia l.
Worcester, R.D. I , Franktort, N.y~. --;cc;;-u."",,,..:::::-:::-;c.;:;­
.-ANADIANS: Ideal fi rst -.-,-m-obile r ig. Heath Cheyenne Com­
manche. Used two yea rs. New tubes. VE2BQA, 4984 Circle Road,
Montreal , Quebec.
WANTED: A f ew:O;~R~K~.6~5".~r~3~0~4~T"l;-:.=m~; l"l;:;"~g~t""~b~.~s ·f~.~, O:b~;g~b~·p~..=.~r
tina l and spares. Wr ite card stat ing quantity condi t ion and
pr ice. All replies answered. John Mayes, W4VJA. Route 13,
Knoltville, Tenn. 37918.
FOR SALE: Collins KW·l . Excellent shape with spare tubes and
modulat ion transformer. Best offer over 1800 dolla rs. Diagrams
for ssa conversion included. Henry Galbraith, 1214 South
Alvord Blvd., Evansville, Indiana 41714.

YHF- 6 and 2 meter Heath kit Seneca phone cw transmitter built
In vfo. Excell ent condi ti on $135.00 plus shipping. Robert Wolfe,
W3HDT, 19 '!'irglnia Ave., Baltimore, Md. 21236. _._ .__ _
COLLINS STATI ON, li ke new, original cartons. KWM·2 $750, PM·2
Power Supply $110, CC-2 Case $55, SMI mike $24. 312B·3
spea ker $21. All fob Sa nta Ana. First check for $940 for lot . I
pay shippi ng. W6AHC.
Wanted: constructional detail s of W 9 T 0 xeyer which has ap­
peared in some Issues of Radio Handbook. G2DFX.

IDEAL MOBILE same type #3012 (152· 162 M.C.) and (40-50 M.C.)
tuners for sate. Receive highway patrOl. police, fire, secret
service . taxi, mobile. telephone. etc. Also, Federal " DIRECTOR"
Electronic Siren·PA. 12 volts all transistor ized . 4 Ibs. 150 watts
siren, 125 watts audio outpu t w/two speakers. Richard M.
Jacobs W",IA IY, 1015 Glenside Place. University City, Missouri
63130.
COLLINS 15A-4 OWNERS: Don't trade up! Invest igate our con­
vemcn that makes the 75A·4 a real dream. W2VCZ-30 Pitcairn
Ave.• Ho·Ho-Kus, N.J. 201·652-8494.

EUREKA!! TV CAMERA KITS, $16.95 UP
}: nj o,. the f un ot hulhlln. )'our own "II. ~" TV um..u . :Mod 01
Ihe ('tJI:uPOfl~ntl can I~ fuun"" r h hl In loo r _ n Junkh"x. We rue­
n loh on l,. IIw h.r,I-lo· I,".I~ VUII .n,1 " o)"·lo· fo llooo ronoUUt:'t1on
vl. nl . 6 , l lIl'n~n t kit. 10 ..ho"o", rrom. hll' lu,Un. ,. t lnt...1 c1n-u1t
rnO<l..II. l'l. n l .110 .tlll.hle s' v . u l..I)· ro, U .IHl--r..t'un<l.b le wllh
1. ln kit or,,,", .

l'lflltl l Or for ""npr~hem"-e u I.lotlue.
Bu 396_C, " TV RE3E" RCH , South Sioux City. Nebr . 68n6

•- '.-••
•

141 S India St.

NOW! ASSB TRIBAND TCVR KIT FOR ONLY $119.9S
o 0 i1 NEWmED 753

II IN SiOCK AT
WESTERN RADIO

& TV SUPPLY CO.
San Diego, Calif.

FOR SALE: NC 303 brand new, in original car ton plus extras $300~
EZ Way 400 foot tower with ground post, CDR Ham rotor and
Hy-Gain 4 element Tr i-Bander beam antenna $300.00, or PackaRe
Deal $450. McCormack 35a Edgewater PI. Edgewater, N.J_07020.
" S .. H" GREENSTj,MPS~ NelMl erl for Missionary Ham Stat ion.
Have you r fr iends help too. Father Jude, WA2yNO, SI. Paul's
Abbey, Newton, New Jersey 07860.

Wanted : Complete set . preferabiy bound volumes, CO for 1945
through 1963. Must be In excell ent condit ion. Write Charles
Mill er, W4AXV, 2875th GEEIA Squad ron. Box 460, APO San Fran­
cisco 96323.
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109

10.
107
108
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"Ccn~r II
2.

101. 103

18
110

102. 107
107

II
10'•
"103

, . . . . . . . . . . . .

AIlIt·d Rad io
A TV R~"~lIrrh

.-\ Ulnm a fit' Td~~r"l,h K~J~r COrlNlr;lllon

Racl.;. uf'S .
Kou"'bind~r I'uhlitohln~ Co. . , .
Kur,,'~in·Apl,ldk"~ Co. . , .

CI~r,.. Ja nn n ' . Co. . , ""
C feveta nd In.. lI lul~ or I-Jec l rllllin .. " .. " ,
Coli Ill.. R ad io , .
Cummunkatlollt' CClln va n, .
Cummunit'aliun "ruduc'" Cnml)allJ .

Ulilak Corl,orliliun, 'I he
IJhi~ Radin
1),,1'" Kt'J Co.
Ull'" R~oJio , :\l ilo

I-: Icn. E:1~",'ronlc hl\lruRlenf Co . Inc. ... "
E1e ...tronfe C II,)
F.i1d·\lcCulklu"h. Inc.
1-:It'c1ro·\'olc~ Ine.
1-:. 1. \lobil~ Anl~lIna \loon' Inc. . .

Kearn.)'. Nebfl . k.

IN STOCK AT
DIXIE RADIO

Columbio, I . Co
Columbio, I. C.

•

f or ALL Amaleur Trani '
mlU erl . GUl ran teed 10r
600 Witt, AM 120055 8
P I·N .t . r lin k f eed .
lI,ht. Neal. Wea t her proof,

AC·II

• I•
•

o .. .
•

1700 lourel II.
1900 Bornwell II.

R.ducel Interrer.net Ino
Noh . on All Mlkn Short
Win Reuiwen . Mlk n
World Wid, Ren ptl on
Stre" ,.r. CI....., '1 All
Band, 1
Complete a, ,bown tolal lenn h IOf h . with lie ft . of 7l':ohmbll­
IDted twl nlln• . III -Impart moldtd rH onant tr i p, . IWt. , oz. 1" I
:;.. lon&•. YI U jUlt lun. t. duu.d band fo r b"mUke rt'lu ili. £ 1­
eenem for ALL 'll"urkt -wjue .hon -w". r""h,r. Ind amal.ur
lranl mll t en , . 'or :'\' (l \,H.'E A S O ALI. eLA~8 AlIATEt·ltS ! :'\' 0
.:XTItA r uxeus on OA1>Ot:T!'\ :'\' .; .: lJ .: J) ~ . :Il mlnal u :; u 'p. ·
rate antenn.. with excellent pe rror mence It"llltrantet<!. In. onn le,
uou' for FUll)' Nel,hborhoodl l :'\'0 IV YWIltE 11m ;.!'!!'.: AI' ­
l' E AItA:,\,ct: ! .:A,sy I -"~T.\J.I.ATIO-'" Compl",! . I nl tructlonl .
'l'6-40-f o-U - IO met ee band•. ('ompl,I. .. ..,... .. $ 15.'5
40-20- 15-10 mettr . 54·f t . l oot for ''11"1'1" Compl.t• .•_ $ 14.95
S E NDON Ly n .oo l,a.h. ell:.. mol Ind PI1 pmlmln bllllK" COO
olul pO'la•• 011 auhll or eend full prtee lor polltOlld ceueerr.
Free Information on olher all band anltnna• . 160 -8 m.It.., . •U .
A"lIabl. only from
WESTERN RADIO •

NOW! A lIB TRIBAND TCVR KIT FOR ONlY$179.95
o NEWm!D 753

In c.

1-' lIlr Radio Sales .,

I·rodue l.. C Cl r l)• . . . . . . . . . .

Please ...
Wh en writing to CQ for any reason. he sure to
include your ZII ' cede, It will SOOll be a posta l
regu la tion and may effect delivery of CQ to your
door each month.

GO Il ..e t. 1111:. . . . ",
Greenlee Toul Co.

IllIlllcrafl~n;

11:If\~J' R wdio Co..
lI t'atll ComllanJ
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III "tru ...f()~ ra ph COIIII'UII,
I lI le rna lkJnlll Cr,,-Ial .'\It~ . Co..

I.lIfa, ~Itt' Ra d io I-:I ~c'roll ic'i

1.111111)1.;111 l .ahoralnrH-,;. Inc,

\la c·,; Rad io Soppl,
\IU1en. Jalll ~'; .'\lfl:.. In c,
.\lb..ion Ham SUIIIJllt"
\lo\l~y I-: I~",'r(lnl..... . Inc.
.'\ Io .. it" A"..odliled

Va n S ick le I(adiu SUllpl)

wat ers \laltofaclorln ~ . Inc.
" 't'o;ltrn Radiu
,,:~,, ' em Radio &. .. \ . Su""'J Co.
\\"1£::ln". n ·. S.
\\"HI. World Ibdio L;lImnuurlt'\ .

:"al lollal Kad lu Comlllln_, . I II e,
:"~" ·Tronlcfii CUfI)oulion

I' &. H I-:I ~ ...rronl('.fii Ine,
l' liIrtrid~~ t:I edronics• •.td .
I'enla Laburaforin. Inc.
t ' eee rse n Radio ClllIIl)al1~. Inc.

Ouarl~r Ct'lI l ll r~' n 'In-It'''!i A"..oclaliu li.

Kudio A lllal~or CaJlhook Inc.
KCA F.lec1ronic COllllHlllell1\ and 1)('\lct''i
Rohn "anura",'orln~ Co.
" UTIY lIandbouk. lh~ S~,,"

St'U1I Rad io SIII'vIJ . lnc.
Sldt'hand En~illt't'r!lo

Sl'~e~ f: leelroui('fii
.'t llh.....rhlllnll Nt'""
S"lIn I-:le... lrolll..." COrl).

Te...hn lcal 1.lhrarJ

Tt'It'I,It''- C o.
Tetre l ,ahn nUorit' ..
T~\ao; CrJ o;falo;
Trih~lIdl"r

8 9 10 11 12
20 21 22 23 24

32 33 34 35 36
44 45 46 47 48
56 57 58 59 60
68 69 70 71 72
Tota l I nq u ir i es 0

CQ MAGAZINE, Dep t . RS
14 Vanderventer Ave.

PorI Woshington, L. I., N. Y. 11 050

Void ofter Nov. 26, 1965

Please send me more informat ion on your
ads in the ov. 1965 CQ keyed as follows:

ADDRESS, _

NAME CAIIL- _
(Please Print)

123 4 5 6 7

13 14 15 16 17 18 19
25 26 27 28 29 30 31
37 38 39 40 41 42 43
49 50 5 1 52 53 54 55
61 62 63 64 65 66 67
73 74 75 76 77

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Propagatio n (from Page 77)

tory reports a m o nt hl y s u nspot numbe r of IU;
fo r A u g u st. 1965.

This results in a smoothed running numbe r.
upon which the sunspot cycle is based. of I:!.:!
cen tered on F e b r u a r y . 1965. A smoot hed sun­
s pot num ber o f 25 i... pred ict ed for N o ve m be r .
1965.

V.h .f . Ionospheric O pening s

The Leonids meteor shower is expected to
occur d uring the m idd le o f N o ve m be r . Th is
shou ld re su lt in some m e teo r - t y pe iono sphe r ic
openings on the v .h.f. bands .

Some auroral -type v.h .f. ionospheric openings
a re likely to occur during the month. especially
when ionos p heric condi tions on the h.f. band,
a re be low norma l o r d isturb ed . C hec k th e " Last
\ l in u te F ore ca s t " at the begi n n ing of this column
for the days that are most likel y to be in these
c ategories during November.

73. G eorge. W3ASK

CQ S HORT·SKIP P RO I' AGATlO S' C HART

NOVEMBER & DECEMBER. 1965

AT P ATH M ID-POI :"'T

(24· HoUR T IM E SYSTE~I)

EWIlI Op<·"ill /p ' Gtven 1 /1 L ocot SlumlaNI T i me

B lind 50-250 250-75fJ 750·1300 JjOO_1JOO
( ,\l e-IU J ' .\l l l l's \fill's .\ fil l's .\1 ill's

10 Nil N il 10-1 6 (0-1) 09-10 (0-1)
10-14 ( I·:':)
14-1 6 (1 )

" Nil Nil ev. u (0·1) O~·()Q (0-1 )
11 ·14 (1 ·3 ) 09-11 (t -3 )
14·t7 (O- t ) 11 ·14 0-& )

14-16 (1 -3)
16-1 7 ( 1-2)
11-19 (0-1)- -20 N il lJ',I-11 (0- 1) 07-tW (0- 1),06-07 (0-1)

11 -14 ( 0-3 ) (19-11 (1 .4).07-09 (1 - ] )
14· 16 (0-2) 11-14 0 ·4 )109-16 (4 )
Itl-IR (0- 1) 14-16 (2·4 )' 16-111 ( 2)

16-1 8 ( 1-2) 18-20 (I)

07-09 (0- 1)07-<W (1 . )

1l~-20 (0-1)
40 07-09 (]) 07-t»l (]-2)

09· 12 (2-4) 09·14 (4-2 ) 09-14 C!- I) 0t<-09 0 · 1)
12·14 (]-4) 14-16 (4) 14·16 ( 4·2) 09· 14 ( 1-0)
14-16 (2-4) 16-111 ( 2-4 ) 16-111 ( 4 ) 14·16 (2-1 )
16-1R ( 1·2) I R·20 (I . ]) 111·20 (] -4 ) 16-1 7 (4-2 )
IR-20 (0- 1) 20-00 (0-2) 20-22 (2·4) 17- 111 (4-1)

f)().07 (0-1) 22 -00 (2.]) 1t<-22 (4)
00-0] ( 1·2) 22-00 (] I
01-07 (1-3 ) 00-03 42-1)

03-07 (])-
80 OR-17 ( 4) I 0,,-09 ( 4~2) 0~-09 ( 2· 1) 011-09 (1-0)

17· 20 ( 2·4) l)I,I- 16 (4-1) 09·16 ( 1-0 ) OQ-16 lOl
20-22 ( I ·] ) 16- HI (4-2 ) Iti- IM (2 ) 16-1t< (2-0)
22-07 ( 1·2 ) 111·20 (4) !1I"(16(4 ) 111-:':0 ( 4-3 )
01-011 (2·] ) 20-22 0 -4) 06-07 (4-2) 20-04 ( 4)

22·07 (2-4 ) 07-01( (3· 1) 04..()6 ( 4-2)
07-0l'l 0) ~7 ( 2· 1)

07-08 (1)
,(,() 09- 17 ( 1-0) 17-1 9 (2· 11 17-19 (1-0) 19· 21 (2-1)

17-19 (]·2) 19-0:'\ (4 ) 19-21 ( 4-2) 21·04 ( 4.] )
19-07 (4 ) O!'i ·07 ( 4.] ) 21-04 ( 4 ) 04-11 :'\ ( 2 )
07-IlQ (3-2 ) 117-fllJ (2-1) 114 -0 :'i ( 4-2 ) 115· 07 (I..(l)
119-11 ( I · ll) 05-07 (]· I)

07-09 (I-01

' Ind ica tes po ihle 10 meie r opentnec,
t f nc ncares po ihlc 160 meter opcnin~s .

t t t a we na n St and ard T ime is 5 hours h~hi1lt1 ES'I ; 4 hours
behind nO! ; ) hours b~1Ii",1 ",", ST; 2 hou r s /l fO h i",1 PST a mi
III h ours bf'hind <l MY.
~G MT or Z T ime is :'\ hours al/ f'wl o f ~ S1' ; " ho urs {lhf'wl
o f CST; 7 hours Uh,.{l d o f 'i ST ; l'l hours "h"lUl o f es r : and
9 hours aheod o f A lask an Standard T im e in the time
zone between Sk a¥w ay and 141 wt:st jo ngitude , etc.

()Pf'"i"~ .l (; i l' /:,tl 11/ If{l l'l 'l l i im l S tUll(lmd Tim"*-
fOIl 5 20 40 801160

T o : xteters .\ / I" l'r s ,\ f ~ I" 's .\J I' II'r$- -
Ea ..te rn O6-OH (I) ' 16-HI (I) 18-20 ( t)

USA 011- 11 en' 06-011 ( 2) Hl-02 (3) 20-01 ( 2)
1t ·13 ( I) ' OK- II (I ) 02-04 (I ) 01-03 ( I)
06-07(1 ) 11-14 (2) I R-21 (1 H
07-011 ( 2) 14-16 (]) OO-OZ(1 lt
(JR-12 (3) 16-17 ( 2)
12·14 (2) 17-19 (1)
14-16 (1 )

Central 06-07 (2) 16-18 (l) 17-20( 1)
USA O6-OK (I)' 07-011 (3) 18-00 (3) 20-02 ( 2)

OR- II (2) ' OR- l:.?: (2) 00-02(4) 02-04 ( I)
11-13 (I ) ' 12-15 (4 ) 02-03 ( 2) 18·20 ( IH

1:'\-t60) OJ..()4 ( I ) 00-03 (llt
06-07 ( 1 ) 16-18 (2)
07-0R ( 2) 18-t9 (1)
os.n (4)
13·15 (3)
1:'\-16 (2)
16-17 (I)

western ~II (I ) ' 0:'\-07 ( 1) 06-01\ (3 I 16-18 (1 )
USA os.io (2 ) ' 07-011 ( 3 I Otl-09 (2) 1 18-20 (2 )

10-12 (3 ) ' 08-14 (4 ) 0lJ-14 (I) 20-04 (3)
12·13 (2 ) ' 14-16 (3) 14-16 (2 ) 04-06 ( 2)
13-15(1 ) ' 16-HI ( 2) 16-02 (4) 06-07 ( I)
()t).()7 (1) 114-20 ( I) tl2-04 (3) 19-00 (I) t
07-08 ( 2) 04-06 ( 2) 00-04 ( :':)t
rnf· tJ ( 4) 04-06 (I H
13-14 (3)
14·16 ( 2)
1tl-17 (I)-

Au.s".,
0l'""inI:J Gi.·/:, ,, I " G \tT l

To : 15 20 40 80/l60
,\f el ,.r J ,\I,.''''J \ 1"''''$ ,'1-1 1'1"'$. - .-

E;I'Iern 11-19 ( I) 11-19( 1)
USA 19·21 (2) 19-23 (2) 0:'\ · 14 (I ) 07-12 (I )

21 -23 (I) 2J-01 ( I)- -
Cenrra t 111-20 (I ) I lk~O (I )

USA 20-22 ( 2) 20-23 ( 2 ) 0~ · 1 4 (1) 07-12 (I)
22-23 (1 ) 2] -01 ( I )- ... - --

w estern 19-21 (1 ) 111-:':0 (1 ) (Kl-02 ( I ) 03-06 ( I )
USA 21 -IK) (2) 20-00 (]) 02·04 ( 2) 06- 14 ( 2 )

00-01 ( I) OO-ll l ( 2) 114-011 (3) 14-16 (I )
01-0] (l) 011· 11 {21 12-14 ( I)t

I 11· 14 (])
14-16 (2)

V HF ( from Paj.f l' 84)

Th i rt y

W o u ld a p pre c ia t e hea r in g f rom read e rs who
a re mak ing. the APX-6 conversion currently
ru nni ng in CQ. W e 've h a d lo a d s o f f u n wi t h t h e se
little b ind boxes on 1296. u sing everything
f rom d ipoles through c orner reflectors. to
p arabolas . A PX-6 net s h ave form ed in seve ra l
re g ions that h ave been q uite successful in yea rs
p ast : perhaps now more will s p r in g lip through ­
o ut the country .

K2UYff will be in a tte nd a n ce 41 1 the Syracuse
R ound up b y the t ime thi s ge ts typeset . so will
t r y to h ave a report o n do in gs for December.

73. Bob. K2ZSQ & AI. K2UY H.

~*••~••••••••**•••••••••••••••
** PLEASE ••* include your •

Z ZIP cod.. n umber o n :
* •* all correspondence. •
* •*•• ~••*••*••••••*****.**••••••
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send today for
your 508-page

IIIEO
1966 CATALOG

the catalog every ham uses
biggest selection, biggest savings
It's your one dependable source for every t hing in st a t ion
gear, for every t h ing in electronics . You know, too, you can
rely on our stafT of over 100 licensed hams to give you the
kind of ham-to-ham help you want-in every way. Get the
1966 Allied Catalog now-it's invaluable for your shack.

FREE send for it!

ALLIED

EASY TERMS. TOO
Use the Allied Credit Fund
Plan-over 24 months to pay.

get every Ham buying
advantage-plus
top dolfar for trade-ins

r--------------------,
• ALLI ED RADID, Dept. 12·L •
I 100 N. Western Ave., Chicago, 111.60680 I
• 0 Send FREE 1966 Allied Catalog. •

• •• Name -;;;:;;- •
I H Ull '.,.1 I

: Add.ess ;

RADIO. •
I City State Zip - •

serving the Amateur for 45 years ... _
For further information. ch«k number 31, o n page 110

112 • CO • November, 1965



as ea

1"(·(·1 li ke a Htt.le lu rcony ? Go a head. T a ke udvrm tmro of us . A t only $fi8 5.00, Nationa l's
N CX · !) truuscvive r is a steal. H e re 's a tota l station t. ru nscei vcr for the 80 t h rough 10 mete r
ba nds which zives you more Ieutu res a nd pe rformance t ha n any other tr-a nsceiver at any
pr-ice. .Judz c t he l':C X-a by any criter-ion : Dial Calibration using a d hrt tal cou nte r w it h
accuruvy to one Kc and rea d-out to 100 cps - te n t imes bet te r t han a ny other amateur
equ ipment available. Stability f r om a cold st .art w ith a linca r sol id-s t a te VFO wh ich efi m i­
nates tube-type warm-up drift d ue to electrode s t ructu r e chauze with tem pe r -a t u re . Each
V F O individually tcmperntu re compensated and rlouble-rczufated ag a inst input voltag-e va ri ­
a t ion. Long -te r m ata hi li t j.. f r om a cold at art s uperio r to most t u be-type VFO's afte r warm­
up. Se lectivity with an 8-pole crystal lattice filter s u bst a nt ia ll y s upe r io r to any fil te r- of a ny
type ever used in cornmcrcia l amateu r- trca r, (;-f;O db s h a pe f acto r of 1.7 :1 and 2.7 Kc band­
width a SSUI'{'S s uperb s ide ba nd suppression and udjucent-channel receive select iv it y w it h
p leaaimr, natural yoke quality. Sens it ivity of 0.5 p V fo r 10 db S/~. us inJ.{ two RF s t a g-e s
on all bands. Spl it ·frequency ope ration with buil t -in Tra nsceive Vernier fo r :!: 5 Kc indepen­
dent recviver tuning'. A lso accessory VX-501 VFO console to p rovide completely indcpen ­
dent cont.rol of rece ive r and t runsrnitter frcquencies a s well a s t r nnsceive operation con­
trolled by either =' CX-5 01' VX -50l. Console al so provid es choke of five ct-yata l-cont.rolled
frequcncies for net 0 1' novice use, Complete AM and CW fac il it ie s including- sepa r a te high­
quality A~l detector and break-in C'" w ith adj u stable release time, Quality and wo rkman­
s hip you expect from Natlonal c-, one-yea r u um-antee against com pone nt f ai lu re and t he
neatest. wir ing- you've seen aincc t he last s u n-spot cycle . . . right-arurle component dress ,
with even the reaisto r colo r-cedes all li ucd u p in the s a me di rect.ion . And everythin g e lse
y ou want in a trunscelver .. , p reci sion styli nJ! that co m plemen ts t he :-':CX-5's performance
. , . 200 watts P EP p u nch on SS B 0 1' C \\" ., , 10 db of ALC f or m a x imu m talk-power wi th­
out fl a t- topp ing' o r sp la t te r , .. front pant'! cho ice o f V OX . push-to-talk. 0 1' manual opera t io n
. . , SS B/C\\' / A:'I l A GC and D'A r sonva l S·n1l'tpr/PA mell'r " , mohile moun t included " .
even optional deluxe oiled waln ut cabi nets separu tel y available for t he =' CX-5. :-':C X-A A C
s u pp ly/spea ke r console, and VX-501 VFO console fo r custom home installations ,

NATIONAL RADIO COMPANY, INC:<@>
3 7 W ashingt o n St reet , M el ro s e, M ass ac h u setts , 0 2176 Wor ld Wid e EllPOr1 Sa les: A u ri em a Inte rnational Grou p ,
85 B ro a d St ree t, N ew York C it y , N . Y., .

Fo r f u rther in lon n s t.ivn . cheek number 7 un Pillle 110
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Mobile r igs using the RCA-4604 "quick heat" tube conserve
f ilament battery power while operating. It requires no f ilament
power in standby. result ing in reduced battery drain . . . you'll be
drawing f ilament battery power only when transmitt ing.

Sim ilar in capabil ities to the famous RCA·6146 Family, the
sturdy RCA-4604 has a maximum plate dissipation of 25 walls
under ICAS conditions in cw and fm telephony serv ice. At this
service. it can be operated with fu ll input to 60 Me and
with reduced input to 175 Mc_

For addit ional information on the RCA-4604 and its use
in mobile r igs. contact Commerc ial Engineering,
Secnon K·15 M, Harri son, N.J.

RCA ELECTRONIC COMPONENTS AND DEVICES

B ",The Most Trusted Name in Electronics

For- further infl'l"mat iun d luk n u ml>el' 50 un l'AbC 110
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