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WHAT'S NEW?
Here's what's new: The Collins 75S·3B. It's a g reat new receiver, ~'1:'l2 with a great new
idea at a new low price. The 755-3B is a versatile receiver with the sharpest selec-
tivity available to you in any of three modes-55B, CW and RTIY. The great new idea in
the 755-3B is the option of filters. The 755-3B is furnished with one 55B filter. It has two CW
positions on the mode switch. Each position is connected co a mechanical filter socket. Optional
fi lters are available and may be plugged in to give you up to three degrees of selectivity in the
C\V/ 55B function. If you're not interested in CW, you buy the receiver without a filter. That way
you don't pay for something you'll never be using. 0 There are other new Features of Collins
755·3B. The audio Output has been increased to a maximum 3 watts. All oscillators now have
Zener regulation which fu rther improves the outstanding stability found in the 755-3. A filter
socket is provided for AM. 0 All these new features make Collins 755-3 B a truly great buy. The
new low price makes it an even better one. Visit your Collins distributor and ask him to demon­
strate the new 755-3Il for you. Then get his price. You'Il be pleasantly surprised to find out how
little it costs to operate the finest.

For tur tht"f in fnrmRtinn. r hl"t'k nu m be r- :1; , on "RP.'P 110



Unconditional Guarantee is proof of the maker's absolute confidence in his product ...
and PR Crystals have been UNCONDITIONALLY GUARANTEED SINCE 1934,
You're not taking the slightest chance when you put PRs in your rig, for you'll have
the fine st radio frequency control that money can buy! PR Crystals are made to
P ER FORM ... under good conditions and bad. They have that extra measure of sta­
bility and dependability BU ILT-IN, that guarantees years of outstanding performance.
Get PRs today from your jobber.

AMATEUR TYPES
Third Overtone, PR Type Z·9A
Hermetically sealed; call­
brated 24,000 to 24.666 and
25.000 to 27.000 Kc., ± 3
Kc.: .050· pins . . $3.95 Net
6MeIers, PR Type Z-9A
Fifth overtone; Ior opcra­
t ing directly in fi -mete r
band; hermetically sea led;
calibrated 50 to 54 Mc., ±
l5 xe., .050" pins.
. . . . . . . . . . . . . . $4.9 5 N et

AMATEUR TYPES
Fundamental, PR Type Z-2
Frequency Rang e, in Kcs .: 17 50
to 200 0 1160Mli 3 ,50 0 to 4 ,000
180MI; 7 ,000 '0 7 ,425 14 0 M I.
8,000 to 8,222 12 MI; 8,334 to
9 ,000 16M I.
Rugged. Low drift. fundamen­
tal o scilla tors. High activity
and power output. Stands up

~ under maximum cryst al cur­
rents . Stable , lon g-l astin g ;
± 500 cycles $2.95 Net
(All Z-2 Crysta ls ca librated
with a load of 32 mmfd.)

OR DER fRO M YOOR JOBBER

COMMERCIAL CRYSTALS
AVAILABLE FROM 100 KC.
TO 70 MC.
PRICES ON REQUEST.

PR·100 TransistorizedOscillator

•I With P R-IOO
you can check
harmonic s at
100 Kc. inter­
vals through
54 Me. A pre­
ci sion oscil­

lator, full y wired, ready to install. Incl udes a
Z-6A Crystal. Power requirements: 12V DC
(" 14 Ma. Oscillator output connects to re­
ceiver antenna, high side. Base is 1·7/8 x
2-13/1 6 inches. Negligible mounting space
required. weighs 2 ounces $12.95 Net

Type Z·6A,frequen,y Standard
To determine band
ed ge. To keep VFO
and receiver properly
calibrated. .050" pins.
100 Kc. . . . . $6,95 Net

Type Z-I, MARSand CAP
Official assigned frequencies in
the range. Calibrated to .005%.
1600 10 10000 Kc•. . $3.45 Net
Type 2XP
Suitable for converters, experi ­
mental etc. Same holder dimen­
sio ns as Type Z-2. 1600 to 12000
Kc., (Fund.) ± 5 Kc. $3.45 Net
12001 to 25000 Kc. (3ed Over­
tone) ± 10 Kc• . . . . . $4.45 Net

For further inform ation. check num be r 1. on page 110
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Champion of Independence...

orslavetoyourneetls!

"See you at lhe
SINGLE SIDEBAND DINN

Statler-Hilton Hotel
Tue sday, March 24!"

the NEW HT-44 Transmitter byhallicraliers

For sheer excellence of design as an independent tran s­
mitter, we' ll put our money (in fact , we have) on th e

effortless performance of our new HT-44 SSB/ AM/CWTrans­
mitter. You get 200 watts DC input, SSB and CW . .. Halli­
cra fters' exclusive stabilized phasing system . .. Ampli fied
Automatic Level Cont rol (AALC) . .. VOX/ PH and dozens of
other solid value features specified in detail above. Intercon­
nected with our SX-1l 7 Receiver, the HT-44 becomes th e
slave, and you' re the master of every situation with t rans­
ceive operation available at the flip of a switch. Either way,
you can't duplicate the value, as your distributor wi ll prove.

Fifth & Kostner Aves., Chicago 24, III.
o • •wher e the new ideas In com munic a ti o n s are born.

E,port, Hallicrafters, Internalional Div. Canada, Gould Sales Co., Montreal, P.O.
F or fu r t her informa tion, check n umbe r 2, on page 110
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INTERNATIONAL A MAT E U R

CRYSTALS

~ FA-S

f' 9
"1 It TA

Speci fy crystal type and
... freque ncy when orderinl

~ FM-9

FA-9 ~

AUo- t 'M 'O 0IIf'" prot,," •

-
.-$" ,... fM _'

- ....,.... IiIot ...~tl"•
• 1!IllO · 119lI ~~ lI ot ..,il.blt

h""IIIl~1 • 1100 - ,.... 1101 ..tollll"
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o..<l_ l5W n · ""~

911 • 100 lie;

IIot ..,,111I1. 101· lOll." IIC
~"l_ t I ft) wo · 131_ llO·\}7-.:

- " , ...

Priced from $3.30 to $10.00

Amateurs throughout the world de­
pend on international crystals for
precision frequency control.
Manufactured by the same highly
skilled craftsmen who produce inter­
national co mmercial crystals for the
broadcast industry, two-way radio
communication, and our space and
missile program.
Internat ional Amateur Crystals
1000 kc to 137 me - .01% tolerance
Wire mounted, plated and hermetically sealed
in metal holders. FA·S and FA·9 are HC/6U
pin type. The FM·9 is an HCll8U pin type.

the PERFECT combination

for FRE UENCY
CONTROL

•

1. ..........J

~" ... , ".
INTERNATIONAL CRY S TAL

SWITCHES

4.

When you design or build . . . com­
bine interna tiona l crystals and crystal
switches. Switches available from
3-position to 24-position. For antennas
and laboratory work use international
coaxial switches.

Priced from $2.75 to $19.50

' .

1. 5-121 Triple Socket Crystal Switch. Cat .
No. 150-126.

2. AC-44 Single Pole, 24-Position Crystal Switch.
Cal. No. 150-131.

3. 12-Posit ion Crystal Switch. Cat . No. 150-163.
4. 3-Posit ion Coaxial Switch . Ca t. No. 100-112.

Write today for International's Free catalog
of precision made crystals and equipment.

l' NORTH LEE . OKLAHOMA CITY, OKLAHOMA
For further Informa t lon, eheek nu mber 4. on plli'e 110
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cash in with

HAMMARLUND'S

You read correctly.
This certificate is worth exactly $25 toward

the purchase of an outstanding HO-I OOA
general coverage or HO-IIOA Ham Band
Receiver complete with 24 hour clock-timer
and the high quality S- I00 speaker.

Just cut out the Humrnarlund-Issuc $25 bill
and present it to your nearest Harnrnarl und
distributor for the BI GG EST Amateur Radio
Bargain of th is . . . or a ll)' year.

Don't delay. This olTer is limited to the
continental limits of the U.S.A. and is good
only until March 3 / , / 964
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BIL

MANUFACTURING COMPANY
A GIANNINI SCIENTIFIC CO MPAN Y

HRmmRRLUND

Street , New York 10 , N·Y.

Cable Address: SUPERPRO

'-""
53 We st 23rd
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I
T has now bee n over a year since the League's
" Restricted Voice" edi torial first appeared
in the February. 1963 issue of QST. No o ne

will doubt th at in the last th irt y years, nothing
has stirred amateur rad io more.

CQ has been. and will continue to be, for the
principle o f incentive licensing.

Frank ly, we are rather shocked to find that
to so me amateurs the impending temporary loss
o f one mode of operation has meant the appar­
ent loss o f a ll amateur privileges. It is now quite
obvious tha t the rad io amateur of today is just
not as versat ile as he should be.

\Vith our correspondence o n incentive licens­
ing now approaching the one-thousand mark
we feel we have an excellent sa mple of public
opinion. Taking into consideration a great deal
of this correspo ndence, together with inform a­
t ion ga thered from co nvention debates and on­
the-a ir ragehews, we propose the fo llowing plan
for amateur se lf improvement,

As we suggested last March. a workable pro­
posal m ust be considerab ly mo re complex th an
the League's; but unlike the League's proposal ,
our plan ta kes away no operat ing privileges.

In the bel ief that the Amateur Extra license
exami nation appears a littl e too di ffi cul t to pass
for a person lacking a form al elec tron ics back­
ground. we fee l the criteria for incentive licens­
ing should be a no-code theoreti cal exam inat ion
of present Adva nced C lass level. It should be
availab le to the General C lass amateur after
being licensed o ne yea r and available to the
Technician C lass amateur after two years. pro­
vided he meets the 13 word-per-minute require­
ment at an FCC examination office .

In presenting the follo wing plan we are not
coming to th e rescue of abando ned League mem­
bers. no r a re we present ing ourselves as the "good
gu ys." We are simply recognizing that phone
operation has unfortuna tely become a "way o f
life" for many amateurs and to deprive them of
voice o pera t ion is to deprive them of amateur
radio itself.

In ma ny ways the following proposal will force
incent ive on those who choose not to bothe r. It
effec ts both the C.W., as well as the phone man .

It effects h.f. and v.h.f. bands.
Since this co untry is based on the principle

of politica l compromise, we offe r this proposal­
not as a cure-a ll. but as insurance th at incentive
licensing will become rea lity-with the lon g term
result being tha t we will have more competent
tech nicians, more serious operators and cleaner
signals.

The Plan
160 Me.ers: This is presently the o nly h.f. ama­
teur band which has no clearly separated rad io­
te legraph and radiotelephone segments . T he
th ree segments which currently make up 160 are:
1 800-I R ~5 kc: 1875-1925 kc and 1975-2000 kc.
We propose tha t the Advanced C lass amateur
be perm itted exclusive use of 15 kilocycles in
both the upper and lower segments of the band.
We propose tha t 1800-I R1 5 kc and 1985-2000 kc
be set aside for both phone and c.w. o pera tors
who have passed the Advanced license.

80 Meters: We propose tha t th e present segmen t
3950-4000 kc, known as "75 Meters" be exclu­
sively alloca ted for amateurs who hold the
Advanced C lass license. The freq uencies 3500­
3550 kc is also proposed as an Advanced C lass
segment for c.w. work o nly.

40 Meters: We propose tha t for radiote lephone
o pera t ion the segment 7250-7300 kc and for
rad iote legraph. the segment 7000-7050 kc be
a llo tted exclusively for the Advanced a mateur.

20 :\Ic tcrs: We propose th at the frequencies 14.0­
14.025 mc (c.w. only) a nd 14.275-1 4.300 mc be
specifi ca lly reserved fo r Ad vanced C lass ama­
teu rs only.

15 l\l cters: We propose that the Novice band be
d ecreased from its present 150 kc (2 1. 100-2 1.250
me ) to 100 kc (2 1. 100-2 1.200 me ) . We also pro­
pose tha t rad iote lepho ne emissio n be expanded
from its present 200 kc (2 1.250-2 1.450 mc ) for a
tota l of 250 kc (21.200-2 1.450 me ) . We further
pro pose tha t the c.w. segment 2 1.000-2 1.050 mc
and phone segment 2 1.4()()-2I A50 me he reserved
exclusi vely for the Advanced Class operator.

10 Mcfl'rs : We propose that the segments 2X .O­
28 .1 me (c.w. only) and phone segment 28.5-28.6

[Collt inu ed 0 1/ [Jage 10]
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• • • • • • • · · · for 20
meter operation

ley A-203-C

MOS LE Y

HAS THE

OUTSTANDING
THREE ELEMENT

ARRAY fOR

TW ENTY

METER OX

OPERATION.

Th e new c le an-line A-203-C wil l give yo u that DX punch tha t will
aver-ride QRM. T he A-203-C is a th ree element twenty mete r bea m
using swaged tubing elements to give this antenna rugged durability.
The antenna has a special new type el ement design tha t virtually
e l iminate s element flutter and boom vibration. A-203-C is a wide
spaced, gamma matched, full size beam that every hom need s for the
tough competition enforced by the present condi tions an the DX
band s. This antenna will equal t he performance of many fou r to s ix
element beams without the headaches of large size and heavy
weight neces sar y for these bi g beams.

• GAIN (8 db. o r ~".r) (FI B 24 db. )
• HANDLES MA XIMUM LEGAL POWER
• a DOM LENGTH 24 ft.
• MAXIMUM ELEMENT LENGTH 37 ft.

• TURNING RADI US 22 ft.
• WIND LOAD (80 mph wind) - 140 lbs ,
• ASSEMBLED WEIGHT 40 lbs ,
• SHIPPING WEIGHT 49!7 lb• •

SWR curv e s for A. 203.C
::. , '" :::" :::: : -.. :

S2 ohras
:; -,_. .":

,"' .. :r.::

t .S

• ·,;.iT•••....

! ~$
: I "i

.... ~ ,,; . ' .
'4 .1

--+
14.2

,. IT
' 4 .3

MOSLEY ELECTRONICS INC. 4610 N. LINDBERGH BLVD. - BRIDGETON MD. 63044

For further info rmation . check num be r ~. en pag e 110
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ONLY $26500

HEATH COMPANY B e nton H arbor . M iC h . 4 9 0 2 3

o Please send FREE 1964 ca ta logo Enclo s ed is $ 26 5 .0 0 . plus po s tage . Please send model
5 8 -300.
NAME'- _

ADDRESS _

CITY ZD NcE__5TATE _

~-- ""' - l
~> : .~~ 12-:\-1 I

I
I
I
I
I
I

__~1~ -,

ohm: 8 Ohm sot'aker; l ine cord socket; hetercdvne oscillator outout; lMO
output; BFO outDut: VHF conyerler switch . Tub. co m pl . m." t: (I) I5BZI5
RF amplit ie r: III I5AUe Helerodvne m i_er; (I) 6AB4 Hett' rodyrle oscilla tor:
tu 6AUe l M cee.: (I) 6AU6 l MO mi_er: (1) 6BM IF amplif ier; (1) I5AU6
Crys lal calibrator; (1) llHF8 t st audio. aul'lio output: (1)6ASll Product de·
lec to r, BFO. BFO, a molilipr. , Pow.r suppl)' : Transformer ooeraled with
s il icon dioda rec til ier • . Pow., r'Qulram."ts: 120 yolts AC. 50.. 60 co s,
50 walls . Dlmans lons: 1.X· W • 15~ · H • 13"'· D.

The S8-300 sse Receiver is the first in an u citing new series of
Heathkit sse amateur gear designed to bring you the finest in
communica tions fa cilit ies at great savings. Its professional styl ing.
quality and fea tures offer performance never before fou nd in
kit equipment.

features include a crystal ·controlled front-end for same rate
tuning on all bands ; prebuilt, li near Master Oscillator (l MOI for
linear tun ing with I kc dial calibrations ; built-in crystal calibrator ;
hermetically·sealed 2.1 ke crystal band pass filler ; smooth. non­
backlash vernier dial drive mechanism; optional AM & CW filters ;
high freq uency I. f . ; AGe control; provision for transcebe opera•
tion with match ina: transmitter . vailable soon.
K it SB·300... 17Ibs. . . . n o money d n . , $ 25 m o . •••. $265 .00

SBA·JOG..1 CW Crystal Filte r (. 00 cps) ... 1 Ib...... $ 19.95
SBA·JOG..2 AM Crys lal Filte r (3.75 kcL .. 1 lb.••... $ 19.95

WATCH FOR ANNOUNCEMEN T OF OTHER MOO n S
IN THIS Dn UXE HEATHKIT HAM SER IESl

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

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

----

CHECK THESE SPECIFICATIONS!

I
I
I
I
I
I
I
L _

fr'Q...nc)' rang. (m.gac)'c1••): 3.5 10 4.0. 7.0 10 7.5 , 14.0 to 1• .5. 21.0 to
21 .5. 28.0 to 28.5, 28.5 to 29.0. 29.0 \0 29.5. 29.5 10 30. In ta.mad lata fr..
quanc)' : 3.395 magocycla•. " 'CIlO a " c )' . ta bllll)' : 1()() CPS euer war mup.
Vl....l d l. l .ccur. c)' : Within 200 cos on III bands. Ilactrlc.1 d l. l ee­
e..r.c)': Wilhin 400 cos on III b.nds. • 8C"" ••h: No more Ih. n 50 CDS.
S.,,"U. lt )' : Less Ihl n 1 microYOlt 10' 15 db si gn. 1 pl..s noise· to·noise
ratio lor SSB ooer.tiorl . M.d• ••1 . _ aUo ..: Sw itch selec ted: lSB, USB ,
CW o AM. S.lacllvlt )' : • ••: 2 .1 ~ c I t 6 db down, 5.0 kc It 150 db down
(Cryslll l;l tt'r sUDOlied). AM : 3.751<c at 6 db dOwfl . 10 ~c 11150 db down (crys·
tl' hlle' IYlil.ble.s ICussory). CW: 4Q) cos.t 15 db dow<! . 2.5 ~c et 60 db
down (c rystl l fi lle' IYlillbi••s accessory). S purl'UI ras ltOns.: Im.ge
• nd IF reiect ion beller Illan 50 db. Inlemll s puriOUS s ignlls belo", eQuiya '
lent anlenna input 01 1 micrtrrOll. .....dl••••ItO....: ••• : 3SO 10 :2450 c ps
nomin.1.t6 db. AM, 200 to 3SXl CPS nominal al 6 db. CW: I!llXI 10 1200 cps
nominal .t 6 db . A" t. " " a I" put Impa.cl."ca: 50 ohms nom in.l . Mut ln.:
Ooen edernal ground It Mule socket. Cry.t. l c .lIbr ••or. I()() kc crystal .
± .lXl5" . 'r."t ....... 1 ca"t.ol.: Ma,n luniftQ d ial: funct ion s", ilch: mode
switch: AGC SWl lch; band . ",itch; AF 01"\ control: Fl:F ga in cont rol: Dr...
selector; Ohorle jack. lI a...pre_ c.,,__ tl. .. ..: AccKSOfY pOwer lllUO;
HF IIftlennl: VHF " anlenf\A; VHF n anlMna: mufe: s pare: Inl ,-trip; SOIl

CHECK THESE FEATURES!
• Prof. u lonal , t,lln. & f. atur. , at 60 " ... " In.*' • Complete
co"erl.' 0' BO Ihroulh 10 meter . m.t.ur b.nds with . 11 cryst.l s
furn ished. plu s pro" ls lon ' or VHF con".rt. rs • Prebuilt, ca libr. ted
lin• ., muter oscill ator (LMO) • 25 KC p.r tun lnl knob re"olutlon
offers b.ndspre.d equ.1 to 10 feet per me.lcycle • Built-In
cryst.1 tl llbntor • 2.1 KC crystal band poliS filter • Stability
of 100 CPS . rter Inltlll w.rmup • Wlrln. h.,ne.. & two hea"y·
duly circuit board s 'or euy assembly

F or f urther information , check n umber 9. on plolKe 11 0
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Zero Bias tfrom page 71
me he: exclusively assigned III the Advanced Class
licen see.

f't ;\1l'fcrs: We propose tha t the 50 kc segments
50.050·50.100 me (c.w. only) and the adjacent
phone segment 50.100-50.150 both be allocated
exclusively for use by the Advanced licensee.

2 Meiers: We propose that the 100 kc segment
I-t4.0-14·,f,J me ( bo th radiotelephone and radio­
telegraph ) be exclusively set aside for Advanced
amateurs.

t 1A ~Ietcrs: w e propose the segment 222.0-224.0
me be set aside for the Advanced amateur.

~ 4 ~ I("t("rs: \Ve propose the segment 432.0·434.0
me he set aside for the Advanced amateur.

The No. rOOr2

RIGHT ANGLE DRIVE
"Oftlgned ,OO' AppUco tion: ' btrern~y com_

poct. eo....b. I. only I y," • 1 y," • ¥4".
U... bev.l gear.. Mount. on adjultcobJot

",tandoff ,ocI..•• ,I"lila. hole ponotl bu.hlng
or tapped hol.. In ,"-mo. Ideal for operating

,wlk,,". potentio_I..... etc.. thol mu.1 be

locaNd. IOf ,horl I_eb, In renlOM port. of

chonl• •

JAMES MILLEN
. MFG. CO., INC.

MA IN O FFICE A ND f A CTORY

MALDEN
MASSACHUSETTS

Powe r

As an added incent ive we propose an increase
in power input for Advanced Class amateurs,
allowing the m two kilowatts d .c. inpu t o n fre­
quencies now allowi ng a maximum of o ne kilo­
wa tt input.

We believe that this proposal deprives no one
their ama teur privileges. yet clearly places a
"burden" on those who do not go on to a higher
license. This proposal effects all amateurs. on all
frequencies; we would apprecia te your com­
ments.

More l egal Tro uble

We're sorry that space doesn't permit elabor­
a ting on two widely separated court trial s invo lv­
ing ama teur radio.

In Santa Barbara, Californ ia, the city is asking
for a court order. Claiming that WA6 IBR .
K6KCI and K6GH U are public nuisances and
should be stopped from operating.

Near Den ver. Colorado \V0JRQ's four neigh­
bors claim that his 47 foot tower and trl-band
bea m are "unsafe, noxious. not an accessory to
the hom e. crea te distu rbances. was unsightl y"
and demanded damages in the amount of
8.000.00. \VOJ RQ lived in his home (with his

beam ) before his neighbors moved in.
Both cases will cost a great deal of money and

due to the time lag in publication the trials may
be underway as you read this. The Santa Barbara
A. R.C.. P.O. Bo x 273. Santa Barbara. California
and Walt Reed. WOWRD. 1355 East Amherst
C ircle. Denver. Colorado will let you know of
the trial status. Both are asking for contributions
and would appreciate your support.

OUR COVER
W6BLZ is at it aga in! This time it's a single
ba nd r.f. am plier using a 4-400A. These close
up pictures give you an idea of how sim ple a
700 watt final can be.

ooE F or t u rth l:' r Informatio n , cheek n u m ber 10, on p aile 110



D
COMMUNICATION

ANTENNA SYSTEMS

-mean

CERTIFIED PERFORMANCE!

CAT. No. 79·509, FREQUENCY RAN GE 1 08·174 Me·

Cat. No. 79·509 2X·Gain Anten na combi nes t he s implicity of a coaxial
a ntenna with t he gain of a more complex st ructu re. Though external
appearance is that of a sta ndard coaxial antenna, the union of special
elemen t lengths and internal matching devices produces 3 db omni­
directional gain.

SPE CIF IC ATI O NS

Electrical:
Nominal input impedance •.• • • • • •• • • • • • • • • • • • • • • • • • •••••• •• •• •••• ••••• • •. 50 ohms
Ma ximum power input • ••• •• • • • •• • . . . . • . . . • • • • • • .• • .• • •• • •• • •• • ••• • • • • • • 500 w.tt.
Omnid irect iona l 11:';" • •••• •••• ••• • ••• • ••• • .•• ••• • • •• • •• • •• • •• • • • ••• ••••••• • • •3 d b
Inte rn a l feed lin , ....• .•.• •. ••. • •. . .• . .• • •• •••• •.•. .... . .. . .•.• .. . .. . .. . • RG-8A/U
Flu ib l. ta rminal u tansion 18" of RG-8A/ U
Te rminat ion • . . . . . . . . • • • • . • • . . . . . . . . • . . . • • • • • • • •Type N m a le wit h Neopren. houslnc
VSWR . • •.•.• .. • . . .. . •.. . .. ••• • • • • • • • • • • • . • •. • • • • • • • • • • . • •. • • . • . •....... ••. 1.5:1
B. ndwidt h • ••..•. ..• .•• • •• •• • •• • • • . • . . • • • • • • • • • • •• •••• _•• • ••••• .••.• . . •• • . ± 1"­
Lifil hln lna: p roteclio n • • ••• •••• • • • • ••• • • • • • • • . . • • • . . . . • • • • • • • . . • • • • •• • • • • . . St. r C' P

Mechanical :
S kirt •.••..... . .• .• .• • • . • .• • • ••• ••. . .... . ...•••••..• .•••• .• .. , ... 2~ d l• . rl'd b ra s .
Wh ip rod . . .... • •. .. • •.••. • • •• • • • • . . • • • • • • • . • • . • • . • • . • • . • • . • • • . 6061.T6 .lu ml nu m
Suppo rt p ip• . . • . . . . • . • . • . . . . • . • . • 1-5/1 ' " dl • . hot-a;al .... nlnd st.al. 24~ minimum I.n~th

a ",posed a n .jla bl. for mount'na;
Rate(! wind .... loc; lty .••..•••.. .•. • • • • . • • . . . . . . .• • • • . • . • • . •• • • • • . 100 MP'H .t ISO Me;
L-,e ral lh rust at rated wind . . , ......•.....• .• . .. .•••••.•......••.. 19 Ibs• • 1150 Me;
Be nd inlll: momant 6 " below s ki rt 55 lb• • a t 150 Me
W. illl: ht 30 Ib•••t 150 Me

-Exa ct freq uenc1/ mud be 3pecijied

O .""S'O .. OF

PHELPS DODGE ELECTRONIC P RODUCTS
CO R POR AT IO N

MA RL BORO. NEW JER SEY - Teleph one HOpk i ns 2 ·1880 (Ar ea Code 20 1)
L OS A NG EL ES 65, CALI F. - Te lephone CHa pm an 5 -1143 (Area Code 213)

CO/oI Uu" 'CArlO"l
" .. rEf'''~ snu "s

f Oft .....""CA..
au" ..(SS
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• . . or Your Money Back!

,

OOTe
The Old Old Timers Club is saddened to annou nce

the pa!>!>inlZ of their Preslden .. Earl E. Cli ne. Sr., W4PPZ.
Earl wa!'> also Ed itor o f T he Spark -Gop T imes and those
who have had the opportu ni .. y o f reading that fine pa per
..... ilI appreciate the work Ihal went int o it . New o fficers
fo r 19114 a re : Pres.. W4MF: Sec.vFreas., W 2EG ;
V.·P res., W (,WI'F; A sst . Sec .. W 2WL; M em bership and
Publicity. W IKC; Net M iol r .. W~R IH ; H isto ri an, W 2Z I,
a nd List ing Cha irman, K2NP.

No Letters This Month
Our Letters To The Editor have been

omitted th is month due to the enlarged An­
nou ncing section, Readers' views will retu rn.
as usual. next month .

RTTY
The annual RIT \-' D inne r and get-toge t her held duro

inlZ IE E E eek in Se.... York City will lake place o n
Mo nd ay, ' a rch 1Jrd at Pat ri cia M urphy's Resta ura nt,
160 Ma d ison Ave. The "clan" meets ar S :JO P.'!. and
chow's o n at 7 :00 P.M. Ru!>h you r reservat ion to E lston
Swanson, W2 PEE. c / o Instruments For Indust ry. 10l
New South Rd ., H icks\'iIIc , N ew Yo rk .

' l ,
I • ,

!

---
--'

,

A First Class
FCC License

Communications, mobile rad io ...

-

Columbus , G eo rgia
T he Colum bus A . R. c., Inc. will sponsor the a nnua l

Col um bus H am fest, 10 be held th is year. o n Sunday.
M arch n , a l th e Fine A rt s Bui ld ing in that fair c ity .
Fo r info rmation. et c.. contact K4VG I, JSOO 14th Ave.,
Columbus, Georg ia .

Stolen
On o r a bou t N ovember 19th. I%J four u ems were

stolen fro m Sw an Electronics Inco rpora ted , ~06 Bouie
SI .. H a uiesburg, \t i....is..ippi. The) were : SX -IlO, Nr.
J01247 ; CR-JA. Nrs. J .\.IlH9 &: .1J4 1J4 and C"-~ ....tK . II,
~r. .140024. Any information concerning these Items
would be appreciated .

East Coast VHF Society
The (,1 11 Annua l dinner and hamfest sponsored by t he

Ea'>! Co ast V HF Society w ill be held at " T he Chalet: '
110 W e !>1 Pa sca le St .. Roche lle Pa rk. Sew Jer"'C')" o n
Saturday. \ ta rch 11<.1 . Tickets a t $6.00 per person are
ava ilable from K1Hlt S, OS H erbert Terrace. Saddle
Brock . N . J. T icket deadline i<; Sunday. M arch 8th. so
make your reser vation earl)' .

Third Parfy Add ition
Etlec t lve last D ecem ber 29th , Colombia became the

1l'l .. h co u ntry allowing U .S. a mateu rs to pass traffic o n
beha lf o f third parties. T he list now compr ises : Hofi via,
Canada, Chile. Colombia. Costa Rica . C u ba , Do m in ican
Repuhhc. Ecuador. EI Sa lvado r, H ai t i, H o ndura s. Li­
beria, .... te xico . Nicaragua. Pa na ma . Pa raguay, Peru
and v enezueta.

o F,,..Ca- FCC u.n.-
o
o

C l e v e l a n d Institute of I

1776 E . 171.10 St.• o.pt. ru -u ~;;:::-:-~;:---_-,:
a.-a.Dd I4.Oboo How to SUcceed :
Mea. .....t rnee c•..-.. Inf.......... in Electronics :
I ..... _...-I to t-Ip ..... 1"'1 . ...d In I

El«lr<NUat."".boutru~lbet" obI 'Il . loon . l \ \'..,A\Vt j J ,,f;<).... :
CHOCK ARE A 010' MOST I¥w ' \ · \ Y t..x:r' I

tl'o"'t:Ht:.orr - I,
o t-:Wlroa;'" T h......,. :

o I Dd..... ~ia.l t-; troa-e.
o ~I:: ,_ ... I

Your key to future success in electronics is a First-Class
F CC License. It will permit you to o pera te and maintain
transmitting equ ipment used in aviation , broadcasting,
marine, microwave, mobile comm u nica t ions, or C it izens­
Band. Cleveland Inst it ute home study is the ideal way
to get you r FCC License. H ere's why:

Our training programs will quickly prepare you for
a Pirat-Clase Com mercial Radio T elephone License
with a Radar Endorsement. Should you fail to pass
the FC C e xamination after completing your course,
you will get a full refu nd of a ll tu ition payments. You
get a n FCC License . . . o r you r money back!

You owe it to yourself, your family , your fu t ure to get
the com plete details on our " p roven effective" Cleve­
land I n...titute home st udy. J ust send the coupon below
1'ODAY. There 's no obligation.

l'_ ....._occ__~ _

~-'-------"';;;;;;;;;;;-------'...g ..-

...,.,.,.... .,,
Go, Z....._~a'.. I

A.,.,... dU.d M.. m ..... :-.i.llon.1 110m.. S lud)· Council I~ ._. ._. l

Sideband Dinner
l he SSHARA ..... i11 spun"lr me IJth annual D in ne r and

H a mfe !>t o n lue..day. \I arch 141h at the Ho te l St auer­
IHh o n . .1J rd SI. and 71h A venue. S .Y .C. Eq uip ment
displa )!io open at noon and dinner sta Tl s a" 7: .10 1'. " ,
rid.ets are $10.00 each and reservations for a complete
table c an only be made in groups of te n. T icke ts a rc
available fr om W 2JK="" . 466 05 Ise lin A ve ., N ew York:
11, N. Y.
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CERAMIC OR DYNAMIC

DESIGNED FOR THE
CITIZEN OR HAM

ON THE MOVE

the

ASTATIC

for com­
wr ite us

Ask your distr ibutor
plete literature or
t od ay .

ASTATIC MODEL 511 CERAMIC
and 513H DYNAM Ie were hu­
m a n engineered to give ttexl­
b ili ty o f ope ra tio n. SWITCH
MA Y BE OP ER A T ED WI T H
EITH ER HAND. When it comes
to mounting to equ ipment or
ins t r u m e n t panel , ASTATIC HAS
THE ULTIMATE I N MOUNTING
B RACK ETS. M icrophone may
be mounted i n ANY posit ion.
S N A p · I N action even allows
m oun t in g in I NVERTED cost­
t ion s. These light weigh t m i ­
crophones w ith gre ater talk
power and r i s ing response
character ist ic a lso m ake IDEAL
SSB M IKES for IM P R OV E D
CLARITY OF SPEECH.

OBILE
MICROPHONES

For t urther information , c heck number 13, on pa lfe 110

March, 1964 • CQ • 13



ROHN has these 6 IMPORTANT POINTS:

DOCK ET ISO . 152fi7
R'I · 3 ~8

R\I -4 .l5

Rd ort' lil t'
n :ut:R."1. CO \ U IU N ICA TI() :"IO S CO .\ I \ IISS I();'\I

l'h , h lnf;lt nn. (l .C. 20SS..

In the Man er o f

Editorial Re v is io n o f }
P an s 7. R. 9, 10. II, 12.
14, 16. 19, and 20 of
the Rules and Regulatio ns

"Pari 12" Chanqed
For editorial reasons only. the old familia r " Pa rt 12,"

which eo-ems radio amateu r opereuons under FCC
ru les has been cha nged to " Part 97: ' Some minor re­
groupings have been made but no changes in regulat ions
have occurred . Tex t of the Corn rmsslons O rder follow.

o R n E R

The Com mi....io n having under co nsideration the need
for edi toria l re vision o f it s rules a nd regulations. a nd
the o pportunty for such rev is ion a ffo rded by the re­
printing of T ttte 47 of the Code o f Federal n eauteuc ns:
and

IT A P PEA RING , Tha t the needs of the public a nd o f
the Commisison will be served by editorta! revision o f
the Commission's rules and regulat ions: and

IT FU RT HE R APPEARI NG , That Subcha pter A was
publtshed November 22. 1963. 28 F . R. 123R6, Subchap­
ter R on December s , 1963. 211 F . R . 13002. and Subchap­
ter C o n December 14. 1963. 28 F . R. 13!\72. a nd that
Subcha pte r D is ready Ior publica tio n no w; a nd

IT FURTHER A P PEAR ING. Th at numero us p ro­
visio ns of the ru les and regu lat ions have been rearranged
and renumbered, a nd that c ross-re fe rence rabtes for the
enure chapter were published November 22. 1963. 2S
F. R. 1231.t6 ; and

IT FU RT HE R A P PEA R ING , That the changes et­
Iected by revision o f the rules are editorial in nat ure .
and hence that compliance with the nonce. procedural.
and effective date provisions o f section 4 of the Admin­
istrative P roced ure Act is un necessary ; a nd

IT F URTH ER A P P EA R ING . That authori ty for re­
vision of the rules a nd regulations is set fort h in sect ions
4 ( 1) . ~( d ). and 303( r) o f the Com m u nica tio ns Act of
1934. as ame nded. and in § 0.261 (a) o f the Commis­
sion's rules :

IT IS ORDER E D Th is 13th day of December 1963.
effective Dece mber 21. 1963. that Parts 7. K, 9 , 10. II .
12, 14, 16. 19 and 20 are redesfgnated HI . 83, 1'7. 89. 91.
97. 8!1, 93. 9~. a nd 99. rC'sp!'ctively. and editorfaljy re­
vised.

IT IS FU RTIIE R O RDERED , T h at this order shall
not be construed as advancing the ettectlve date o f a ny
rule change prev iously adopted by the Com mis.. ion.

F ED ERAL CO~t MUN ICATIONS C O M MISS IO N
liEN F. WAPI.ES,.cr,.t,,,,·

Hopeful RTTY Cha nges
Those addictC'd to RITY will be happy to learn th at

for identification purposes the FC C is planninp: to adopt
the League's proposal of tran"mittinil o nly your o"'n
ca ll usi nil phone o r c.w . W sDTY' s p roposal for amateu r
1C' ~i"lration at FCC offices was turned down. Perhaps
wnen FCC monitors finally utiliJ'C' porta ble RITY equ ip­
ment, we' ll be rid o f the du al idenr l fl cat tnn o nce and
fo r all . Te xt fo llows.

n :Ut: RAI. C O \ I \lU N ICA"I IO :""S CO \ I.\ IISS IO:'l
Wa,hlnMlon. H.C . 20!'!li4

In the Matter o f
AmC'nl.!mC'nt of Section 97.87-
( a)( 2 ) o f tbe Commission's
Rules go vern inlf thC' Amateur
Rad io Service to delete a
" d ua l ident ification" r eq ui re­
ment .

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

standard

Heavy Duty S.1f 5vpportinSJ
and Guyed In Heighh of
37 - 54 f • • ' (5S)
71 - 88 f••' {g uyed l

•ROHN
sets the

t

Standard Duly Guyed in
Heigh', of 31 - S4 . 81 - 105
a nd 122 f• • t

K7ASK
TWO CATEGORIES TO CHOOSE FROM

Eo, . of Operation- roHN guides between sections assure
easy. 58.(t'. Iriction-Iree rai..~ing and lowering. St, ength­
welded tubular 51('("1 sections overlap 3 feet at maxi­
mum ht'i jltht for ext ra st urdiness and st rength . Unique
ROUN failling proced ure roi,., a rt l M,io''I5I0'lleth.r- ulli­
formly with an equal section overla p at all heights!
V. ,.o' i1ity- desiKnt'd to su pport the largest ant ennae
with com plete saft' ty a nd assurance 01 ony height d••iredl
Simpl. I",tollotion - inl\t a ll it yourselfc-use either flat
bu t' or special t ilting hallE' (illust rated .OO,·e) depend­
ing on you r need . Rat.d and t.,t.d - ent ire line engi­
neered so you can get esactly the right size and properly
ra ted tower for your an tenna. The ROH S line or towers
ill compl.'•. l inc Golvonh.d - hot dipped galvanizing a
standard-not an extra-s-with all ROH N towers! Prices
start at I t"IlII than $100. . ,..__~~. -

SEND FOR ROHN TO WER HA NDBOOk:
- $1.25 Volu. :
- ONLY $100 po!<t lla id ( , p, d a l to rf'(ulrrll :

o{ thill mallaziflfO). Nt>art"flt t
sou rce of s upply ..wn t o n r..qu.."t. Ht" fl re- :
sentafives world -wide to serve ) '011 . \ \ r ite :
today to: :

•

P. o. a.. 2000

ROHN Manufacturing Co.

" n'orlcrs LorNI'd f :XCl. U S1VE .1fafl u{arlu,.,..r
o{ T on-e r s; (1I'sill",.rll . ,.flllim',rs. ami i nstall,.,..

of complete t'Ommunicat ion lQU'er •.),.tems."

For furl he r in fo rmation, c heek n umt... r 14. on paite 110

NOT IC E OF I>ROI'OS EI> R UI. E :\IAK ING

By the Comm i..slon :
I. The Commissio n has before it for consideration
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•

2 great transmitters plus a series of instruments
that provide top flight performance, at lowest cost
£It o 720 50-Watt CW Transm itter 'cl ean' 90W, CWo 65W, AM I
Phone with EXT plate m od u la ti on . 80 through 10 m eters.
Kit $89.95; wire d $ 129.95.
[ Ita 723 GO-Watt CW Transmi tter 'cteen ' 60W. CWo SOW. AM I
phone with EXT plate m odulat ion . 80 through 10 m et er s.
KIt $59 .95j wired $89 .95.
[ iCD 722 Variable Frequentr Oscillator (s e lf powered), Ap.
proa ches crystal stabi lJ ty. 80 thro ugh 10 m ete r s. KIt
$44.95; w ired $59.95.
( ICD 706 Transistor Code Practice Oscillator Select va riable
t ones. fl ash ing l ight o r bOt h together . Phone jack fo r
p riva t e u se. Cle a n, loud s igna ls . Kit $8.95; wired $12 .95.

[ Ito 730 Hich·levei Universal Mod ulOltor ·Drill'er Delivel"S
undistorted aud io for phone operation. Can pta te-mceu­
lat e Xm itlers with RF inpu ts up to 100 W. Unique over.
m odulat ion ind icator. K it $59.95; wi red $89.95. E·5 Cover.
$ 4.50.
[ ieo 710 Grid·Dip Meter Continuous coverag e 400 kc to 250
mc. 500 Ila m et er . Includ es com plete set of coil s for full
ban d cove rage. Kit $29.95; wired $49.95.
[ ico 430 General Purpose 3" Scope Compact. portable, l ight·
we ight. Flat-face CRT; sharp. bright tr ace. Flat from 2 cps
to SOO kc, 25 m v/ cm sens. (ve rt .): 2 cps t o 300 kc . .25 v
RM S/ cm sens. (horiz.). Ea sy. d irect connections to CRT
vertica l p lates. Kit $65.95; Wired $99.95.

o Send 36·page STEREO H I FI GUIDE:
25c enclosed for postage and handling

o Send free Catalog & name of
neighborh ood distributo r .

o Send free " Short Cour se for
Nov ice Li cen se ."

--------------------------------,
~ CO-3

t~ EICO ELECTRONIC INSTRUMENT CO.• INC. 131-01 39th Avenue. Flu sh ing, N .Y. 11 352 I
Name 1

I
Add ress, 1

Cit y z on e State I
- - - - - ---'- - - A-dd 5% in the West I

------------------------ J
F or f u rther in for ma t ion , ebeck n umber 15, on page 110
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petitions (rom the Amertcan Rad io Relay League
(ARRL), Newington, Connecticut ( RM-J.58l, and from
Edwin D. Bruening, Ann Arbor. Mich iga n ( R M-435) .
both proposing 10 amend Section 97.87(Q) (2) (formerly
Section 12.82(a) (2)] of the Com mission's Rules govern­
lng the Amateur Rad io Service . T he A RRL petit ion pro­
poses 10 delete the requirement for the luennftcauon by
telegraphy or telephony of the call sign(s) of the sta­
tion t s ) to which an amateur radio teleprinter station is
transmuting.

2. Mr. Bruening submits the same proposal but only
as an alternative to his primary recommendation. Pri­
marily, Mr. Bru ening proposes that a ll telegraphic or
telephonic identification requireme nts fo r a ma teur radio
teleprinte r sta tions he deleted and th at , as a substitute
therefor, licensees be required to fi le prior written no tice
of their proposed radio teleprinter operations with ap­
propriate Commission Field Of1ices.

3. Section 97.111 of the rules sets forth station Iden­
tification requirements in the Amateur Radio Service.
Section 91 .81(a)(1) provides that identification shall
include transmission of the call sign of the station being
ca lled followed hy the call sign of the t ransmit tfng
station. Sect ion 91.H1/u)(2) provides that th is ldentffi ca ­
tion shall be by either telegra phy or tele phony, as ap­
propriate, and, in addition, whe n a method of communi­
cation other than telegraphy or telephony is being u..ed ,
such as radio teleprinter, the identification shall also
be transmitted by that method . The requirement for tete­
gra phic o r telephonic station identification, in addition
to radio teleprinter station identification, is commonly
referred to as the "dual identification" requirement .

4. Deletion of the " dual identification" requ irement
was considered by the Commission in con nection wi th
a n ea rlier petition ( RM-211), filed by the ARKL. In
de nying that pe tilion by its Memorandum O pinion and
Order released February 26, 1962 ( FCC 62-2 14:22 RR
1573). the Commission stated that :

"The dual identification requirement is necessary for
the Commission properly to perform its duties. Amateur
stanons are not assigned specfflc frequencies, and as a
consequence, the interference resulting from the over­
lapping of signals makes identification difficult at best.
Infraction notices are issued only upon posit ive idc nti fi­
cation. W ithou t the dual ident ifica tion requirement , posi­
tive identification would be very difficult for the monitor­
ing stations, and practically impossible fo r the Commi..•
sion's mobile units which are not equipped to receive
radioteletype transmissions. It appears to the Commis­
sion that the advantage to the Amateur service as a
whole in having proper and prompt enforcement of the
Amateur Rules and Regulat ions outweighs any possible
advantage to be gai ned from the relaxation of the pres­
ent identification requ ireme nts,"

5. Peti t ioner Bru ening ta kes note of th e Com mission's
comment in RM -211, but he mainta ins that by requir lnf'
licensees to file prior wrtuen notice of the ir proposed
radio teteertnter operations, elimination of "dual Iden­
nflcatjon" could be accomplished without detracting from
monitoring efficiency. U~ contends that since radio
teleprinter o pe ra tions are conducted by v~ry Iew ama­
teurs, "Such an amendment should not, therefore, place
any administrative burden upon tne district offices of
the Commission, and will indeed help thei r monito r ing
efforts through such special regist rations . In the case
of suspected interference by an amateu r using a mode
of operation other than telephony or telegraphy, the
d islrict Engjneer-in-Charge would have immediate acces
10 a list of amateur stations participating in special
forms of transmission and communtcanons."

We cannot agree with this contention. A filing of a
notice of proposed operation would not provide the
means of rapid and positive identification which is so
necessary to investigative a nd enforcement act ivities,

6. The Commission does, however, fee l that, notwith­
standing its view with rega rd to de letion of the enti re
" dual identification" requirement , a partial relaxat ion
of Section 97.87(a) (2) is appropriate a proposed pri­
marily by the A RRL and alternatively by Mr. Bruening.
In support of its petition, the League notes that: " . _ . the
Commission's identification needs will be fully met by
modifying the present dual identification requirement for
teletype operation o nly to the extent of making it un­
necessary for telegraphic transmission of the call sig n

WON 'T
TOPPLE

WON'T
TILT

WON 'T
TIP

3·POST
SELF-SUPPORTING
STEEL
ANTENNA TOWERS

.'

Winds may whistle and
r i p. These towers don' t
mind. Aermotors are built
to withstand gales up to
85 miles per hour. Needing
no guy wi res, they'll sus­
tain a load of 1500 Ibs.
Ava ilable in 20, 33, 47 , 60,
73, 87, 100 and 113 foot
heights. Type MI·98 with
2· inch pipe top is shown.
Other styles ava ilable.

I Write direct to:

•

•
"

"

.,
,
•

~

• ,
•,

,

F or furthe r infor m a tion , check number 16. on PIl.i'c 110
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VALIANT" - Outstanding flexibility and performance-
band-switching 160 through 10 meters-delivers 275 watts input

CW or SSB (with auxiliary SSB exciter or Viking SSB adapter) and 200
watts AM! Low level audio clipping- differentially t emperature compensated VFO

provid es stabili ty necessary for SSB operation! High efficiency pi-network tank ci rcui t­
f inal t ank coil silve r-p lated . Provision for plug-in SSB operation with no in ternal modification.

Cat. No. 240.105·1 Ki t .. . Net $375.00 Cat. No. 240·105·2 Wired, tesled .• . Net $495.00

-
-..­•

..

•

--­,
• • •

..,-­
•

•
--,..

Complete Catalog
Send for Am ateur Ca talog 962 g iving
d etail ed in forma tion o n our com plete

l i ne o f a m ateur tr an smitter s
a nd eccesscrtes.

VALIANT II
SSB ADAPTER

If you, like many of today's amateu rs, find yoursel f
with your interest fairly equally divided between
working AM/ CW and SSB, there's a real feeling
of frustration with most available equipment. Why?
Because most AM rigs require exte nsive modification
to operate SSB - and no SSB rig offers high level
AM and Class " C" CW-and the end result
is compromise in one mode or the other!
Not 50 with either Viking SSB Adapter/Valiant or
SSB Adapter/Valiant II combinations! Now, keep
your contacts and work old friends no matter wha t
portion of the band they operate in , and no matter
what mode they use!

VALIANT OWNERS-You can make the conversion
to SSB operation with a few simple modifications and
the Viking " Valiant" SSB Conversion Kit .

E. F. JOH NSO N I:O ;\IPANY
WAS EC A, M I NN E S O TA , U. S.A.

®
For furt her in formation. eheek number 17. on p llllE' 110
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F or l urlhl!' r i n for mation . eheek n umbe-r 18, on page 110

•••••
(2) The required idcntifica tion shall be transmitted

on t he frequency o r frequ encies he inll employed at the
time a nd . in accorda nce with the type o f emiss ion
a uthor ized thereon, shall he by ei ther te legraphy u sing
the Inte rna t io na l Mo rse Code. o r telephony. except that,
when a method of co m m u nicat ion o ther tha n te lephony
o r te legraphy usinlf the Inte rna t io nal Mo rse Code is
being used o r attempted . the requi red identification shall

[Continu('(! on page 93}

APP E NDIX
t-a rt 97 of the Cornmtsston's Rules is proposed to be

amended as fo llo ws :
197. fl 7( a ) ( 2) is am end ed to read as Iollowa:
197.fl7 Transmission o f Call Sign s.

o r silJn'l o f the stat io n o r stations being caned o r com­
municat ed with by a station co nducti ng teletype Hans­
miss tons. The Co mrnisvlon's monit urmg sta tio n.. and
mobile u nits. as well a .. the League's Onid a I O n-er ve r.
"till wi ll be able 10 identify the Iran...mitting sia l inn by
the telegraphic t-ansmtvston of it!> o wn c a ll slgn. Should
the Commisi\On desire 10 lea rn the identi ty o f the ..tanon
o r Malions ca lled o r co m m u nica ted wi th , It need o n ly
ask the lran"mUinj!: sta uou 10 su pp ly 'he desired Intor­
mation fro m the Jo~s it is required to maintain ."

7. For the reasons set forth by the ARRl. the Com­
m iss ion concludes that it dose not a ppea r t hat the
omission o f the telegra ph ic o r telephonic transmi ..ston
of the call silln nf the sial ion being called durin l! tele­
pr inter operations will unduly detract from the C om­
m ission's monitorin g effi cie nc y. Therefore, the Commts­
ston proposes to delete this req uirement by amending
Sect ion 97.S7 ( a )( 1 ) as set forth in the a ttached A p­
pendix .

M. A s a corollary to its basic pro posal. the ARRL
notes : " .. . that telegraphjc identification of the tran...
mi llinl! s tation millht be superi mposed u pon the carrier
without interrup t ing the te le type transmi ssion . It is sug­
gested th at a ny not ice o f proposed rule making ba sed
u pon this peti t ion invite com ments a nd sugges t ions on
such a meth od of telegraph ic identifica tion : ' With t e­
gard to this sussesuon, the rules do not no w specifically
preclude the usc of such a method o f ldentjficatjon , pro­
vided that the type of emission used therefor is in
accordance with those speci fied in Section 97.61 [ for­
merly Section 12. 111]. H oweve r, sa t isfac tion of t he
purpose o f Sect ion 97.87 (a) (2) requires that the Int e r­
na t iona l Morse identificaiton be easily d iscernible by
ear using a conventional communications receiver. T o
d ate, the experience in o ther radio services w ith such
superimposed identificat ion ind icate. that a method
which prov ides clea rly unmistak able identification a nd
which is a lso s im p le and inexpensive has nOI yet been
d eve loped . Therefore, untl a su ita ble method has be en
develo ped a nd demonstra ted. amateur licensees ell:peri.
menting with superi mposed identification m ay not o m it
making the required Idenrificaton by pro ven co nven­
tona l methods. However, in add it ion to ceme nts o n the
pro posed a mend ment to Section 97 .S7( a)(2), the C om­
m ission invit es the subm iss io n of comment s and su g­
gestions o n methods of su pe rim posed identification. In­
elu d ing m ethods usi ng (supertmposed) embstons not
now perm u ed by Section 97.61.

9. Authority fo r this pro posed a mend me nt is conta ined
in Sect ions 4 ( 1) a nd 303 o f the Com m un ications A ct
o f 1934. as a mendcd .

10. Pursuant to applicable procedures se t forth in
Section 1.41S o f the Commission's Rules , Interested
persons may file com ments o n o r before M arch Hi,
1964, a nd r eply com mcnt o n o r berore April I, 1964.
All re levant and timely com ment" a nd reply com me nt"
will be considered by the Com mission before final action
is taken in th is proceeding. In reaching iu decision in
th is proceeding, the Com bm ission may 01 1'00 take Int o
account o the r retevant info rma tio n before it in addi ti on
to specific com me nts invited by this N otice.

I I. In accorda nce with the provisions of Sect ion
1.419(h) o f the Commi..clon's Rules. a n o rill ina l a nd
fourteen copies or all statements, b riefs, and comments
fl lcd sha ll be furnished the Com m isison.

FEDERAL CO M MU N ICAT IO N S CO \ t M ' SS IO N
HF.N F. W APi ti

S t'('rt'tarySOLDER

Port WashlnltoJl . N. Y.

FIVE.CORE

5-CORE

Mimlco,. $alu Corp.

-HIGH RESISTANCE

:PtU"zzx...:E~?
Kit didn't work?

Avoid Cold or H/RoJolnts ...

Spec IfY~""jj~W:;-;-;';;;:i'-o,,~
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SMALL INVESTMENT.. BIG RETURN
8 8·33. SSB transceiver is a n excep tiona lly
sm a ll packa ge , hut a few hours of on -the­
ai r operat ion will convincingly point up
the fa ct that the only thing small about
8B·33 is its s ize. (and its price). P e rfo rm­
a nce, o n a mult i -band . work-t he -wo r ld
ba sis is big-o pe ra t ing pl ea sure , owner
sa tis faction a re in keeping.

T h is small size-5y,H , ll 'Y. "W, 10'I."D­
idea l fo r m obile-is ach ieved p rima rily by
advanced techn iques by using transi sto rs
a nd diod es (18 of each) to rep la ce vacuum
tubes in a ll but PA a nd RF driver stages.
The se reli a ble solid-s t a te d evice s offe r
many othe r advantages ; no fil a ments-tar
less cu r ren t d rain-lowe r in te rna l hea t .
And because life expectancy is j!reat. tong­
term savings on ultimately-replaceable
lubes can be substantial. T here 's more.

SBE uniq uely uses " Bi-la te ra l" solid-sta te
a m plifier s a nd m ixers which opera te on
both transmit a nd receive. a nd the reby
red uces circu it e lemen ts and com plexity,
lowers costs while main taining per fo rm­
a nce a t h igh level .

E a ch investor wants the m ost fo r his dol ­
lar. Com pare 8 8 -33. Read all t he fine prin t
ca refully! S BE gives you:

F.ur bands.. , 15-40-20-1 5meters

and " , built-in 115V ACp.wer supply

and.. . upper or lower sideband
se lection by a front panel switch

and ••• a steep-slepe Co llins
mechanical filter

lind•••a built·in speaker

Here indeed is a small investment
with big return.

Please send me brochu re &Ivina full technical
informat ion on 58· 33 and acceSSDries, VOX, ear.
ry inl U U , mount inl plat. , I tC .

NAME

NUMBER STREET

(S B El
SIDEBAND ENGINEERS

317 ROEBLING ROAD,
SOUTH SAN FRANCISCO,

CALI FORNIA

CITY ZON E STATE An operation 01Webster Manuhlcturing Company.

F or f u rther In for ma t ion , eheek n umber 19, on pHK I.' 110
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NOW AOO
SUPERB GENERAL COVERAGE

3 THROUGH 30 MC
TO YOUR INTERCEPTOR RECEIVER

(Either B or Earlier Model)

The new Clegg ALLBANDER converter/ speaker
combinat ion. attractively packaged in a match­
ing cabinet. now extends t he tuning range of any
INTERCEPTOR rece iver to completely cover all
f requencies (with the exception 22·27 Me) be­
tween 3 and 31 megacycles.

Frequency range and preselector controls pro­
vide easy selection and matching of t he desired
tuning range while t he INTERCEPTOR contributes
superb select ivity, sensit ivity and stabili ty. After
adjustment to t he desired frequency segment all
t uning is accomplished with the INTERCEPTOR'S
main t uning dia l.

With t he ALLBAN DER your INTERCEPTOR will
not only receive at! ham bands between 3·30 Me
but also intermediate frequencies where many
desirable signals (WWV. Citizens Band, fo reign
broadcast. etc .) are found.

Operating power is suppl ied by the INTER­
CEPTOR.

Clegg AllBANDERISpeaker-Amateur
Net $129.95

,
•

• •
." . .

"'- •

~:r GREAT N E
BETTER THAN EVER F O R '6 4 !

ZN'rBRCBP'rO R

HERE'S THE ULTIMATE RECEIVER FO R
THE SERIOUS VHF OPERATOR WHO WANTS
TOP PERFO RMANCE ON AM, CW, OR SSB

Now the top favorite of VHF Amateurs every­
where, Clegg's INTERCEPTOR receiver, in 1964
offers even more spectacular performance.

The new "INTERCEPTOR B", now available at
your dealers, is a dual r~nversion 50-54 mc
receiver with a self-contained crystal controlled
converter for 144-148 mc reception . A switchable
crysta l lattice filter permits extremely sharp se­
lectivity for SSB and CW as well as providing
8 KC of bandpass for strong local signals and net
operation. Both diode and product detection are
provided. Automatic and variable threshold noise
l imiters funct ion respect ively for AM and SSB/CW
reception. A new electr ical band spread control
prov ides ± 1 KC to the receivers ma in tuning dia l
for ease in tun ing SSB and CW signals.

Converter input provides for 220 - 432 mc and
up, as well as for excellent genera I coverage of
the lower frequency bands using Clegg's new
ALLBANDER converter/ speaker combinat ion (de­
scri bed to the right).

Space will not perm it a complete description of
this f ine new receiver, but we'd l ike to suggest
that you see one at your dealers or write to the
factory for complete data

,...- ••

• I
•• • •• , • •

99'e r six meter 8 walt
trenscetver ... $179.95

amateur net

•
:.:.: .
~.. . e ..

.,;. _~. -..L---- ...
VENUS 6 SSB Transce iver

85 watt s PEP
. . . $495.00 amateur net.

•... . ... _. , -
THOR 6

6 meter transceiver
. .. $399.95 amateur net.

Visit your distributor today and see the famous Clegg family
that is making VHF history.

I

, .- _.
-

• •-.
• • ••· • e • . .. . _....· ~ -

ZEUS 6 & 2 mete r
transmitter 1 8~ walt s

AM & CW •• . $745.00 amateur net

See your Dist ributor or write for informat ion.

LASaRATOR I ES
DI"IHlon o r Sq uJ""~ ·SU 'l('to"rH. I nc. I RT. 5 3 , MT. TABOR, N. J .

TELEPH ONE 6 27·6800

Jo'o r r u rther informatiun. cheek n umber 20. on pall"e 110
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Q. Outstanding SAMS Books for the Amateur
U'lf~

r;iS
•0_ .
oJ
• •

b ig g est a nd best selection of books covering every Ham interest
o H oward W. Sams In tern ational Code Tra in ing Sys­
tem . Unique t ext and 33 "h r p m r ecordin gs t ea ch yo u
c o d e f aster - a n d wi th g reater spe ed a nd accu racy ­
than any oth er m ethod known! In just a f ew h ours you
ca n b e sending and r ec eivin g at 2 ·3 words per m inute!
Special p rogrammed cha rts make it unnecessary t o
memorize code cha ra ct ers th e o ld fa s hioned way. Pra c­
tice exer cises develop se nd in g and r ec eiving s peed up
to 22 wpm! Includes six r lP r ecord si des. Speed iest
system known! Order CTG·I, only _ $6.95

n General Class Amateur license H andbook. A ce rn ­
prete guide, incl ud m g ty p ical quest ions and answer s,
to p repa re th e novice o r a sp irant for t he Tech nicia n ,
Ccndtnonar. o r General Cla ss Amateur rad io exam.
Order ALP-I, only $2.50o Amateur Rad io Antenna Handbook . Tell s h ow t o
select th e b est an t enna syst em for optimum perfo rm.
ance. Give s f ull d eta ils on antenna theory, design. con ­
st ru ct ion. and application. O rder AMA·I, only .. . $2 .95

n Amateur Rad io Construction Projects. Shows ho w t o
DU i ld 4 0 ·8 0 m eter b a nd no vice t ransm itter. 30·watt 15 .
40,80 meter tra n s m itt er, balun anten na mat ching unit ,
crysta.l·cont rolled converters , et c . Deta iled building In-
st ru ctlons. Order ARP-l, only $2 .50

o Amateur Radio Station Manual. A superio r tog­
book for Am at eu rs ! 10 Section s w ith indexed di­
vider s; g enerous log Sp ace p ermits en t ries f o r over
1,000 t ran smissions ; addit ional s p a ce fo r tr e­
quen tly wo r ked stations, specia l sc hed u les , and
record s ; com p let e wortc -wtce p re fix li stings.
Order ASM-I, onfy $3.95

o Ham Antenna Construction Projects. Pra ctica l guide
t o cu stom-build ing y our own a ntennas; descri bes all
types o f arrays. Installation, t u n ing u p a n d t esting ;
shows y ou how t o make the b est use of antenna p ower.
O rd er HAJ-I. only • • . . • • • • • • • • • • . • • • • . • • . • . . . . . . . . $2.95

n So You Want To Be a Ham, by Bob Hert z berg. N ew
iFiird edit ion of the att-tt me ta vortte for beginning A m e ­
t eurs . Gives latest l icen se r egs , h elpful tip s for learn ing
t h e cod e, ad vice o n se lecting g ear ; cover s kit ·buildinR
and antenna systems. Order HAM-3. only • • . •• • . . $2 .95

o Troubleshoot ing Amateur Rad io Equipment. Shows
you how to m ake you r o wn r e p airs. Co vers faults in
r ec eiver s. trans m itters. an ten n a sy stems, etc. Many
schematics o f popula r xmitters and receive rs. Full data
on t est inst rum en t s and p rocedu re s r eq u ir ed .
Ord er AMP-I. onfy $2.50

o ABC' s 01 H am Rad io. An easy in t ro duction to Ama·
t eu r ra d io . Pr epares you for NOVIce exam-f ull In to rme ­
tion fro m basic theory u nti l "you ' re o n t h e ai r ."
Order HAP·I. only . .... • • .... . .. ..... ... . .. ...• • • . $1.50

o H andbook 0' Ha m Radio Ci rcu i ts. Complete se ne­
mane diag rams a nd cescn cncns fo r o ver 50 o f the most
po p ula r amateu r transmitt ers a nd r eceiver s. Id eal fo r
tro u blesho oti n g and modi fication p u rpo ses, a s well as a
valuable equipm ent .b uyi ng g uide.
Ord er HRC·I. only . ...•..... .. . ... . .•. • • • . • • •. . .... $ 2 .95

n Transistor Transmitte rs for th e Amateur. by Do n
m'on er. Co m p lete data for co nst r ucti n g va riou s ty pes at
t ransistori zed tra ns m itter s. Shows how t o build cr ysta l
oscilla tor. lo w-p o wer CW xmi tter. power amplifier. 5 -watt
CW rig (80 o r 4 0 meters), 10 0 ·mw CW r ig for CB, and
m a ny other t ran sisto r ized r igs . Order ITS-I, only . $2.95

o Single Sid e ba nd Communications Handbook. os.
scri bes SS B developments. circuit s. eq uip ment , t est s.
m easur em ents - onl y bo ok of its kind. Ha rd bo u nd .
Ord er SI H-l, only $6.95

ORDER TODAY FROM YOUR SAMS DIST RIBUTOR OR
CHECK BOOKS DESIRED-FILL OUT COUPON

o 101 W a ys to Use Your Ham Test [qulpmenL De­
sc r ibes p roper u se of g rid -dip meters, antenna-tmped­
a nce meters , YOM a nd VTVM tests, scope t ests, SWR
meters , Bridge and misce lla neous t est s.
Orde r TEM·6. o nly•• ...••...•... .••. • . ••• . • . .•. • . . $2 .50

n Practical Ham Radio Projects, by Cha rles Caringella .
Circuit diag rams. pa rts lis t s . and descriptions for b uild ­
i n g 12 unique and u se fu l ha m s h a ck d ev i ces . at the
lowest c o ss tbte cost (au-band 500 W linear ampli fie r fo r
l ess t han $ 75: adjustabl e e lect ro n ic keyer for u nder
$10, etc.). Ord e r ARC-I. on ly • • • • • • • • • • • • • • • • • • • • • $2.50

o B asic Electronics 6-Volume Series . Dy na m ic new
approach to th e explanat ion o f elect ronic ci rcuit action
through u se o f uniq ue 4 -color diagrams . Vo l. 1­
Oscillato r Cir cuits; Vol. 2 - Ampli fier Circuits ; Vol. 3 ­
DeL & Rect . Ci rcuits ; Vol . 4 - Tra nsisto r Circu its ; Vo l. 5 ­
Radio Ci rcu its ; Vol. 6 - TV Sync & Defl ect ion Ci rcuits .
Fi rs t 4 Volu mes, o rde r B El -40 , only .• • •.. . . .. .. .. $9 .95
All 6 Volu mes, o rder BEL-60, only . . ... . • • . • • • • • • $14.95

Practical Handbooks of Interest to Hams
o Se(ond-(Ioss ladialelephone LKeni e Ha ndbook. UN·I . • • • •. • SUSo h i Cion ladiole~phane lkeMe Handbook.. I ON-I •.. • •••••• U So Odionar)' of EledronKSCommunkoTions Tenns. COM-I • • •• • • • 3.'S
o Modern Did ianar)' of E1erfranin. 0IC·2 U So Ha ndbook of Eledronk Tables and formulas. HH-2•• • • • • • • • • 3.'So Transistor IgniTion SY'ltems Ha ndbook. I'S-I .. • • • • • •• • • •• • • 2.S0
o Know Your VOM·YTYM. KYM-I 2.S0o E1ed ronKSMaTh Simplified. MAT·l D(2 Vols.) . . • . .... . .• . .• • 7.9S
o Two· Wa)' Mobile ladio Handbook.. Mi S-I .••• ••• •• • •• •• • • • • 3.9So How to le ad S<hemolk Diagrams. ISG- I • • • • • • • • • . •. • • ..• • LSDo NorTh American ladio-TV Stalion Guitle. 1964. 156-2 • • • • • •• • • U So TlOnsistar Substitution Handbook.. S5H-S• • • • • • •• • • • • • •••• • LSDo Tube Substitulion Handbook. TU I -7 • •• • • ••• ••••. , ...• • • • • 1.50o AI( 's 01 Shorl Wa ve l istening. SWl ·I. 1.95o UndersTanding Transformers & Coils. TAC·I • • • • • • • • . .•• •..• U S
o AI( 's of TronskTors. ItA-I U So Underitanding EledranK CompOnenTs. U((·I • • ••• • • • •• • •• •• U So ted EquipmenT Mo infena n(e Ha ndbook.. CtE·I 2.9S
o Modern (ommunkaliolls Course. 3 Yols. MCN-3D •• ••• • • ••• • • 12.9So Design & OpelOlion ollegulaTed rower Supplies. Irs·I . .• .•• 2.9S

8 E1. (lrani( ComponenTTests & Measurements. TMM·I . •• • • •• •• 2.95
IF Inl.rferen(e (o nlrol Handbook. 11(·1• •• • •• • • •••• • •6.9S

HOWARD W. SAMS & CO., INC.
• O ,der 'ro ... y o u r Electronic: Po,l. DI.tr ibufor. or ~ .
• ...o il to Howard W. SO".. & Ca .,lnc: ., 0 .pt.CO ·3 •
• 4300 W. 62nd St ., Indio n o p oli. 6 . Ind . • •• •• Send boo'" c:hec: ft . d abo... . or follow,n'il : •

: (O . d e r N O$.), :

: 5 endose d :
• 0 S.nd fREE Somi Booft l'I' •

• •
• No me •• •• •• Add••n •

• •
• C"y l on . _ Slot. •...........................
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BY E . H. MARRIN ER' , W 6BLZ

Waffs on 20 Mefers

Construction

Lay out the parts and shie lding on an 8 X 17
X 3 inch a luminum chassis. The side shielding
must be high enou gh to clear the top o f the 4·
400A heat sink by at least ~ " . The top cover
can be pounded out a lillie above the tube to
increase the d istance . Us ing an 8* " high panel.
there is plenty of clearance even when the tube
socke t is mounted on Ih" spacers. To begin. cu t
o ut the hole under the tube socke t as large as
possible wi th a hole saw. or whateve r means
avai lable. to get good circulatio n of air up under
the tu be. The photographs under the chassis give
a good idea where part itions fo r shie lding can
be placed. and the re is plenty of room . On the
topside make an aluminu m shield box for the
grid tank circui t lhat will not touch the 4-400A
tube.

The grid coi l is mounted and tuned with a
grid dipper before pu tting the panel on. The link
coil is fastened on the coax connecto r which is
mou nted on the front panel a nd comes up al on g­
side the grid coil whe n in place. ote lhat the
grid tun ing ca pac itor is insulated from grou nd.
as is the input coupling capaci tor in series with
the coax line.

All of the bypass capacitors a re returned to
a common ground line ac ross the base of the
socket made from ::6 bus bar wire. T he trans­
former leads to the fil ament were fed through
the shie ld by using insula ted bushings and insu­
lated '::10 wire.

A close up $hows the inte rio r of the in put $hie lded
comportment and th e ne utralizing capa citor m;)unted
o n the rear wa ll, The plate to nk t uni ng capaci tor. C..
is on ovenized $urplu$ unit and may actua lly be smaller
in size. No te th e ground ing clips o n th e 4-400 sock e t.

22 • CQ • March, 1964
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This 700 watt flnal designed for 20 meter operation con be operated
Closs C for c.w. or AB, for s.s.b. operation. The total cost is kept down

by the use of surplus components.

.ns Colima Street. La Jo lla . California .
IMarr iner , E. II.. "The Het rocuer ," CQ. April 1963,
page 20.

T
illS amplifier is designed for the 20 meier
DX man and is driven by the Hetrociter.!
It is a 20 meter 700 wa tt c.w. a mplifier

that can he driven Class C at high efficie ncy or
run C lass AR t a t red uced ou tput. There is noth­
ing new or spec tacular abo ut th is amplifier ex­
cept that it is specially fi ltered to prevent TVI.
The power supply for it was made from surplus
parts at great economy ; thus the rig is la rge.

Several yea rs ago I disposed of a ll my high
power equipment. It was small co mpact trans­
ceivers for me from here on out. It didn 't take
long with my lower power rigs to find out th at
I just wasn't gell ing through to the DX. I started
collecti ng parts. as I would see them on the
surplus market . for that last high power rig.
With the avai labili ty of a high voltage trans­
fo rmer at a very low price we were over the
worst hurdle and construct ion bega n.

700 Conservafive



Although large by curre n' standards. the 700 .....att
linea r presen h a nect and d eon a ppea ra nce with its
minimum numbe r of control s. The smo ll met e r reads
grid curr e nt w hile the Iwo b e low re a d plcte voltage
a nd curren t. Am pl ifi e r co ntro ls fro m I. to r. ore G IIO

lU N ING , ' lAU t UNI NG a nd COU "ll NG . R. f. inp ut is
th rough the connector a nd cob le to the left of series
input t uning capocito r C I .

Atop the " W6 8LZ Specia l" rece iver sits th e 20 & lS
meter preamp described in Oct. '63 CO. The receiver,
a e.w-s.s.b . on ly design, will be seen sho rt ly in CO.

•• )

Powe r Supply

The power su pply is built on a steel Califo rnia
Chassis H D-12. which measuers 1 2 ~ X 17 X 4
inches. T he panel is made from V" " aluminum
15'12" high .

Surplus parts vary in sha pe and size. so lay
out the parts on the chassis the best way possible.
T he 3B28 rectifie r socke ts are mounted o n rni­
carta a nd raised abo ve the cha ssis on Ih " po rce­
la in standoffs. For the filament wires to the rec­
t ifiers. punch a Ih " hole in the chassis and put
in a n insula ted bushing. Co ver the bus bar with
teflon sleevi ng if possib le.

The multipl ier for the high voltage meter
should be on the hot side and the meter on the
ground end . If individua l resistors a re used to
make up the multiplier moun t them on glass
boards. Be sure to use bleeder resistors across

the power supplies and always discha rge each
power supply by shorting them through a 10K
resis tor before working on the power supply.
A/lmp' pull the a-c. plug from '/'I' wall.

The power supply voltages should be 2700
volts d.c. no load. 480 volts. and bias. adjustable
from - 100 to - 220 volts d.c. In C lass C opera­
tion the bias potentio me ter will always be turned
full on. T he grid return is through the v.r. gas
regulator tu bes and no grid resistor is necessary.
In C lass AB1 there is no grid current and the
low wattage bias potentiometer is adequate.

The curren t through the regulator tubes can
be adjusted by inserting a mill iameter a t the
points marked X in the ground end of each
string and adjusting resistors R 1 and R ;? so th at
no less than 10 and no more than 25 ma flows.

The relay, K h shown in fig. 2. sim ply parallels
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...t ff ~ ~c ''----t;'-+' h~~'-;;;;"r,
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'",.,0

r ------ -- --- - ----- -- --- -- 1
~-----------------------------~8icn 1l7\o.o.~ 4 l!lO.....c. ,,""....

Fig . 1- Circuit of a 20 mete r 700 watt final that may be opera ted Closs C or AB) simply by ad justing
the bias cont ro l in the power sup ply . All fi .xed capa citors are of the d isc ce ramic type unless otherwise

noted . Capacitor values leu than one are in mf greater than one, in mmf.

e" c2-7.5- 1oo mmf, Hammarlund HF A or equiv.
C,- 2· 10 mmf ne utr a l. cap., d isc plales n:." dia.
C..- 100 mmf variable with 0.08" spacing .
Cs- Soo mmf broadcast type variable.
C, - .OO5 mf, oS kv, 11 amps at 1 kc. Surplus. Cornell

Dubilier 173A-6L
L,-3 t of B." Air OUJl = 101 0, placed on the cold e nd

of L2.
Lr12 t of 1%" Air OUJl # 10 10 .

l 3-7 t of 3<," copper tubi ng, 21h" d ia ., %" between
turns.

L.., Ls-7 t =12e., ~ .. di e ., ".... long .
PCl-5 t of ::14, wire spaced. wo und a ro und 3 pa ra llel

100 ohm 2 watt resistors.
RFC1-Ohmit. l -7 , 44 Jth., 1 a mp, 3-20 mc.
RFC 2< RFC,-Close wo und ::20 e. on )f, ' X 12A" lo ng

form.
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Fig. 2- Circuit of the power supply uled to operate the 700 watt 20 meter fi no I amplifier . No atte mpt
WO$ mode to co nserve spa ce and ma ximum use wa s mod e of surplus components.

Ch C,. C). C..-.OO1 mf 1 kv d isc ceramic.
es-·oos mf 2.5 kv disc ce ramic.
11.12-117 v. pi lot lamps.
K1-See text.
L1- IO henry 40 rna filter choke.
L2- 10 henry 80 rna filter chok e.
L3-7 henry 300 rna filt e r choke, " kv insu la tion. Sta nco r

(-1413 or eq uiv ,
Rl- 10K, 20 waitt a d justable wire wound resistor.
R,-10K, 50 wotls odjuttob le wire woun d resistor.
R)-Multiplier for 3 kv meter.

S'!. The relay coil used has to be de termined by
your remote contro l circuit and may be omitted
if desired.

T he diodes e Rr, to CRi' must have a p.i.v.
rat ing of at least 1200 volts. Since the IN1 964's
have a 400 volt rat ing three may be used in each

Top view of the power supply showing th e ge n" ro l loy.
out. A b leed er is locoted under the perforated shield
above the mete " a nd the filt e r choke is in the front

righ t corne r.

SI- D.p.S.t., 20 o . heovy duty toggle swi tch.
S2- D·P·S.t., 10 a. toggle switch.
11-270-0-270 ot 20 mo . Chicogo Tra ns. Co. PU-20-S or,

equrv.
12- 325-0·325 a t 55 rn a . Stancor PC-8407 or eq uiv.
T3- 27oo-O·27oo at 350 mao Available, surplus f ro m

J. J . Glon Co., 1624 S. Main St., Los Angeles lS,
Cola , ($25.00).

1. -2.5 V. ot 100. 10 kv insulotion .
CR1·CR..- l N1694.
CR,-C R, -1hree l N1694'. in eoch leg . See text .

leg. If desired four type IN3563's may be used ,
one in each leg of the bridge. Of course. these
are more expensive.

Neutra liza t ion

When the wiring is completed. insert the 4.
400A tube into its socket, making sure the lill ie
metal clamps secu re the base to ground. The fi rst
testing is done with all of the power supplies
disconnected. Just light the filament to the 4.
400A and connect a SO ohm dummy load to the
output. Feed in a signa l from the exciter unt il
there is an indica tion on a field strength meter
held up close to the final tank co il. Resonate
the grid coil and series grid cou pling capacitor
for maximum indication. Set C:. to maximum
capac ity and vary C,J fo r resonance. If there is
no t enough signal. screw the neutra lizing capa­
citor closer toge ther. Watch the f.s.m. and at
the same time start to back off on the neutraliz­
ing capaci tor. A point should be reached where
the re is no feed through signal; this is the neu­
tral ized position to leave C ;i. 1f you cannot go
through a null and the feedthrough continues to
decrease when the neutralizing capacitor is fully
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A bottom view of th e 700 watt
amplifie r sho ws the method of
shie ld ing. The bottom left com·
partment shows the bese of th e
4·400 and the common bus for
joining a ll the by-pan copacitors.
Th e filoment tron sformer is in the
center sec tion with the TVI filte rs
for the e .e. line and the d .e. feeds.
The bandpass filter in th e outp ut
is on the right. Note thot both
coi ls ore shi elded from each other

and at right ongle s.

•

•

•

'I I I I
•

•
(.
~

• -t- ••

apart. the disk will have to be cut down. The
neu tralizing capacitor was I~ inches in dia ­
meter and it had to be cut dow n to I Va inches
so tha t it would go through a null as the disk
were screwed closer together. They mu st not
be brought closer than % of an inch or rJ. arc­
ing might take place.

Testing

Afte r the amplifie r has been neutralized hook
up the power supply and keep your hands alit
of it! Before turning on the high voltage. make
sure that the bias control is set for at least - 200
volts of bias on the 4-400A so tha t it will not
draw too much plate current when there is no
excitation. After the amplifie r is operating. t ry
decreasing the bias with no excita tion. You will
not ice the plate current will increase as the bias
goes down. As you approach the A B1 co ndition
the idle plate current should be a t 85 rna. T his
should be accomplished with - 130 to - 150
v.d.c. of b ias. When opera ting C lass C condi t ion
with no excita tion there will be no plate current.

\Vith exci ta tion the grid current shou ld read
about 18 rna for Class C operation. With the
high voltage on. dip tuning capacitor C... If it is
lower than 200 rna. decrease the loading capaci­
tor Cs and re-dip C.. . Repeat th is process until
you have loaded out to 300 to 350 rna. If the
di p becomes broad. do not increase the loading
beyond this point. The position of C .. shou ld be

abou t 30 mrnf. while C~ will be about 450 mmf.
If it appears to be less than th is value. cu t off
o ne turn from the copper tubing.

Band Pass Filter

You may wonder why the band pass filter was
ins ta lled on the chassis. Every precaution was
taken to make th is a TVI free amplifie r. This
filter a ttenuates both the high and the low fre­
quency signals other than the ba nd for which
it was designed. This is a good idea becau se any
spurious signa l will be a ttenuated and al so the
second harmonic signal will be knocked down.
Gelling off to a good sta rt makes it easier for
the regu lar low pass fi lte r to do its job. By good
tight shielding and filtering of a ll leads coming
out from the chassis by the use of Ohmite Z-50
r.f. chokes there should be no TVI.

Using this filter . the second harmonic will be
dow n 3 1 db and the third down 48 db if there
is no coupling between L .. and L:; . Make sure
the one coil is mounted 90 degrees from the
other to prevent coupling. Disk ceramic capaci­
tors were used in the fi lter because they were
obtainable at 1000 working volts. Mica va lues
only go to 600 volts and it is possible with a
high s.w.r. fo r the line voltage to exceed this
value.

Runn ing high power. attenua tion from 700
watts has to be q uite substantia l to prevent T VI

[C01J1illued 011 page 98]

.- .,

Top view of th e 700 watt 20 meter
amplifier shows th e input tank shield
in front o f th e 4·400 and the pi-net­
wo rk on th e rig ht of th e chanis.
No te the use of a hea t sink type

plate cap on the 4-400.
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The Remainder

Of The Sunspot Cycle

Minimum Predicted in Thirteen Months

BY GEORGE JACOBS' , W 3ASK

..!) " pari)' 1 961 ~ CQ 1" alU"I',1 a 3." or l nrt lcle fO" tilll' ,1 h T/, ,. S ,u lIl / JOI

S l O T)". ( ;) -"'1' 19 ; T it,. I) pC'li"ill ,Jl )'par,,: ' Jr',i" ,,11 IJ)' (:Q's l'w/UI;:ali"" f;,fj,,.,
(;""'/:I" JfI('OIM "ml SI"" t,.y I .,.,illlvull. tlli" ilf Oil ,. ul 111 1" mold cm ll p rrllf·" "i r p
ortic/,·/C Ivr;",." 011 till' llu bjf'C' t amI ;1 Ilflll become a da/IIJic ill itll firM ! • .\,"C" of
.dUl' WIlli IlrPtUcl,'" in ,his artid,. cOII (,l'rll;lI/: lI1,orltvllrp 11T0/m;:",;01l ('o mUfi"""
" " ,1 ,11f" ;o luup llf' rp llUlf COlli ,. to puu . ;Vmc• •villl tI, l' 1''' '/ oj ,IJ,. l,rl' l1ol'''' ('J"eI,.
in " i ll " '. 1f':~ ~ISK lukplI a (' t UllPr '.wk 01 ,I.,. c,-d e ill an " 111'11I /1 ' '" /,rr'/; ('I .d.p"
it ,('ill r , 'ncla its ",i" im u lU rol ue,

T
il l: yea r 1958 went dow n in sc ie nti fi c hi s­
to ry as the yea r in which the most intense
so la r cycl e e ve r reco rded reached its peak.

Rising rapidl y from its beg inning during April .
1954. the present cycle. the 19th reco rded since
daily telescopic o bservatio ns o f the sun began
in 1755 . reached a n unpreceden ted peak of 20 1.3
during M a rc h. 1958. The prev io us record of

158.6 was recorded d uring the j rd cycl e in M a y,
1778.

Since M arch. 1958 , the prese nt cycle has bee n
declining at a steady rat e. The progress o f Cycle
19 to date is shown in tabular fo rm in T able I.
a nd gra phica lly in fig. I. T he latest a vail able
smoothed su nspot number. cen tered o n June,
1963. is 28.

· P RUP4«4" ON Ed itor . CQ.
IJ aco hs. G .• a nJ Lcmwoll , 5 . , ""] he Su nspot Story. C ycle
19; T he Dec li n ing Yea rs. " CO. April. 1961 , p.26 [ Pa rt
I ) ; M ay. 196 1, p ..l6 ( Pari 2 ) ; a nd J une . 1961 . p.44
( P a ri .l ).

A Iimi led number o f reprints of the com plete a rticle
bound into a 2M-pa~e booklet i.. availa ble from the CQ
C ircu la t ion Dep t . fo r S I. OO per copy. postpaid .

Prediction For Minim um Of Cycle

For the most part, p red ictio ns o f sunspot ac­
tivity are based upon sta tistica l ana lyses o f o ne
fo rm o r another o f the pre viousl y recorded 18
cycles. As a basis fo r pred ict ing the behavior o f
the rema inder o f the present cycle . the au thor

chose the following c ha rac­
terist ics o f p revious cycles for
examina tio n:

I. T he ti me requi red for
1\11;2 l!1(;:1 1 9(;~ 1!1(;5 each cycle 10 decl ine from

10
• • val-ma xim um minimum

" 29 " ., ues of smoo thed sunspot
42 :In Il 7 num be rs.
'" ,. 16 6
39 2' 1.; .s 2. T he length of each com-
:\ !I 2!1 " plete cycle from • •minimum
:l.'l 2< " to mi n imum .
:J7 16 " 3. ., he lime req ui red for:lr. :t-' ":1:1 22 sr each c ycle 10 decl ine f TOm
m ., 11 a smo o thed sunspo t num beran 2" '"30 " , of 28 ( the most rece nt

num ber recorded for the

c1 urin K Cycle 1!1 an,1
fiKurl"M i nd ieah' fu t u ro'

ro ll

go

7S

••
"

'2'
12.')
122
121)
II.
11.
11, 9
1112
!IM
\1 :1
OS

"

Ii!)
177
17-1

'60
165
!fit
1;;(;
151
1~6

' 61
1:17
1:12

TABLE I

'"1M2
1<1
t MO

20 )
211 1
197
I ut
1.'17

170
172
17"
181
I""

'"I.'
'"HI'
tHO
20 1
2110

sa
OS
109

"'I ? --,
13.
".
150
tst

'"160

'66

"16
I .
2:1
29..
••
6G

V . lu ll'>' o f emoot hed lIun>; llUt n umber-s observed
p .......lictt'il fo r t he r emainder u f the declfne . Ita lic
t"M t imatfil llu nllpo t n u mbera.

Ja n .
F eb .
!It: a r ......•...
A pr 3
M ay ..
J u n ... .-
J ill ........ .. :>
AUK 7
S t' p M 5r.
O c t loS li-4
Nov ........ .. 9 7:1
D ee 12 II I

Y t'Rr 1954 1955 195 6 Hllii HI5 S 195 9 19r,0 196 1
Mo n t h
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f ig . 1 -Progr~u of Sunspot Cycle 19 for Ap ril. 1954
throug h May, 1963. At A, the . tort of Cycle 19. in
April, 1954, the smoothed sunspot numbe r was 3 . The
peak of Cycle 19 occurred at a, whe n the smoothed
sunspot nu mber wa s 201 . in Ma rch, 1958. At C. the
latest va lue observed . June. 1963, when the smoothed

sunspot number wa s 28.

present cycle). to a minimu m value. . .
4. The smoothed sunspot number at the nuru­

mum of each cycle .

The following are the results of this -t-point
study;

I. T he descending period from maximum to
mi nim um of 311 previo usly recorded cycles va ries
between 4 and 10.2 years. with an average of
6.7 years. Using thi s average value as a basis.
the min imum of the present cycle should occur
6.7 yea rs after March. 195N. the date of max i­
m um. This results in a pred icted da le of mini­
mum of No ve mber. 1964.

2. The dura tion of pre vious cycles from
minimum 10 minimum varies in length from
9 to 13 .6 years. with an average span of II years.
Based on th is average value. the minimum of the
present cycle should occur II yea rs after April.
1954. the starr ing date of the cycle. T his results
in a predicted dale of mi nimum of April. 1965 .

3. The time it look for previous cycles to
reach a minimum from a smoothed sunspot nu 11­

ber of 2M varies be tween 10 a nd 53 months.
with an ave rage o f 23 months. Using this ave rage
val ue. the minimum of the present cycle should
occu r 23 months afte r June. 1963. the date on
which a smoothed su nspot number of 28 was
observed during the present cycle. T his results
in a predicted date of mi nimum of Ma y. 1965 .

4. The minimum value of smoothed sunspot
number observed during previous cycles varies
between 0 a nd 11.2. with an average value of 5.

Based upon the above ana lysis. the prese nt
cycle is likel y to reac h a minimum va lue of 5
by the following dales :

November _1964
A pril 1965
May . 1965

r-,

-.
e - --- - ,M,

f ig _ 2-Pred iction s for the re mainder of Su nspot Cycle
19. At A, a smoothed sunspot num ber of 28 is pre­
dieted fa, Ju ne, 1963 . The minimum of Cycle 19 is
predicted to occu r d uring Ap ril. 1965, shown at a.

with a smoothed sunspot num ber of 5 .

Although
based upon

presen t
empirica l

sunspot
methods

predictions are
developed from

:"fhi j; aners only slightly the predfc uon of a min imum
date of May. 19M made by the author three yea rs ago
in " The Sun..pol Story, Cycle 19, The Dedinini Years."
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An Inductively Coupled

4 Element 14 M c. Beam
BY RONALD LUMACHI". W B2CQM

Th is single.band beam is easily constructed using an interesting com­
mercial product called a "N uRail" aluminum cross, No tuning adjust­
ments are necessary with the inductively coupled arrangement used and
the effects of weathering are held to a minimum, Th is rugged lightweight

beam has the added advantage of low cost,

se'

- 3"

:ri"

16'9'C==::!=:=:!" 'C' =~==

r

<1

I

T
<1

'Available from w hueheac Meta! Products, P.D.B. 102,
Carteret. N ew J ersey.

Fig . 1- The eleme nt len gths a nd plocement fo r the 20
meter beam are shown a bove. Each of the ele menh a re
secured to the boom by NuRaii cron e s. The special
mounting for the driven elemen t is detailed in fig. 2.

was ha lved ami split lengthwise formi ng four
hal f shells. Two muffler clamps over each butt
and shell completed the extension. For additional
sag support. a length of nylon rope was attached
to the boom ends and supported abou t 6 feet
above the mast boom clamp. (see photo )

The boom is mounted to the mast at the center
of balance using either a home brew Nu Rail
cross". or the Cesco boom mount. An element
spacing of 10' was chosen for the normal install a­
tion as shown in fig. I.

Director and Re fl ecto r

The directo r and reflect or eleme nts are con­
struc ted of aluminum tubing of 0.058" wall thick­
ness and telescoped to ha lf wave dimensions.
Two 6' lengths of 1·%" tubing were inserted I to
2 feet into a 12' length of I Ih" tubing. Where
each e lement tube was telescoped. a lengthwise
slit was made in the la rge r tube and securely
fa ... tened with hose clamps for a good mechanicallook ing up at the d rive n element of the 20 meter

ind uctive ly cou pled bea m sho ws the coax entering the
driven e le ment and feeding the Minibox mounted on

the boom.

28 • CO • March, 19 64
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ONFl!eT with QRM almost entire ly e limi­

na tes the use o f the dipole-type radia ting
sys tem for reliable and consistent com­

mu nica tion . When means permit, both financial
a nd physical. the amateur will turn to the com­
mercial a ntenna market for the directive beam
array. In a lmost a ll cases. the commercial unit
is a dipole with the Jines of radiation reinforced
a nd projected fo rward through the use of direc­
tor- reflector combina tions. For ma ximum trans­
ferra l o f r.I. potential. an antenna cu t to the hair
wave or longe r at the desired frequency will pro­
vide superior propagation characteristics.

For those inte rested in home brewing a light
weight. efficient and fl exible a rray fo r maximum
energy transfer. consideration should be given
to th is 20 meter inductivel y coupled ya gi mono­
bander project.

Boom Con struction

A 30'. I~ N outside diameter boom ( I/.a N wall)
was chosen to provide a higher characteristic
im peda nce (due to the larger spacing) and con­
seque ntly a lowe r Q result ing in add itio na l ba nd­
wid th. T he boom was constructed from a 20 ' and
11' length of tubing. The shorter length was cut
into two 5' sections and butted to each end of the
lo nger sect ion. T he remain ing two foot segment

· 73 Ray 26th Street. Brooklyn 14. New York City.



View of the complete beom shows the six foot vertical
most above the 30 foot boom. This a nchors the ~."

nylon rope that supports the boom ends.

bond. A Nukai! aluminum cross supports the
elements at the center. Ten foot lengths of stand­
ard TV rnasting. I v.. .. in d iameter. were tele­
scoped into the 1~ .. units and adjusted to
electrical length resonant at the operating fre­
quency. The lengths of the reflector and direc­
tors. as well as the spacings are shown in fig. I.

Drive n Eleme nt

The driven dipole element support presented
a problem in home brew construction since the
elements (unlike the directors and reflector) had
to he lifted above ground. Several methods were
considered and met with various degrees of suc­
cess. For example. a 6' length of Ph " diameter
polystyrene rod was purchased for its insulating
qualities. However, this method proved short
lived because of the brittle nature of this mate­
rial. T he first strong wind found both elements
on the ground since the strain was too great
for this support.

Since the current is highest and voltage mini­
mum at the point of feed. it was decided that
wood might serve well because of its inherent
~t rcng th . Although wood is an extremely poor
Insulator where high voltage is concerned . it has
proven satisfactory in this high cu rrent appli­
catio n.

T o preserve the wood. a coating of creosote
was applied and later a heavy application of var­
nish fu r~ her insu lated the wood fro m the drying
ten~enc I.es of the weather. This addi tional pro­
tection Insured that the wood would retain its
resiliency ami strength.

A length of l oY"" dowel (... to 6') was inserted
in a Nu Rail cross so that it was secured at its cen­
ter. A thin aluminum shim was forced into place
to insure that the set screws of the cross would
truly lock the wood in position without burrow­
ing. Each dipole leg was attached to the wooden
support using three spaced aircraft type hose
clamps. This is illustrated in fig. 2.

The line to couple to the driven element is
shown in fig. 3. It is 16' long (approximately a
1/.1 wavelength ) and is made from RG-S /U cable.

The shield and conductor at the two extreme
ends are soldered together and covered with elec­
trical tape. The shield. at the exact center of the
stub. is cut through and peeled away into two
separate connections. Care should be exercised
to prevent the polyfoam insulator and center
conductor from being damaged. The transmis­
sion line. from the transmitter. is terminated at
these two separately gathered ends. A small mini­
box is attached to (he boom and the gathered
ends of the coax shield connected to the center
conductor of two SO':!39 connectors through
short lengths of cable and PL-259 plugs as shown
in fig. 2. A third 50-239 was insulated above
ground by the use of polystyrene sheeting and
short leads connected internally from the two
center conductors of the SO-239's to the cen ter
conductor and shie ld of the third insulated
50-239. Subsequently. the transmission line was
terminated at this 50-239. The Minibo 'Was used
for convenience and rapid d isassembly, but ca n
be eliminated should direc t co nnect ion to the
stub gatherings be desired.

T he completed stu b was slipped inside the
driven element. No furth er connec tions were
required. A thermos cork was fitted into the in­
put ends of the d riven element tubing and a hole
dr illed in each cork ( 1;2 ") to allow the coax to

View of thet boom end with the director coupled on
by the use of the NuRail cross. The cress. identified
as a ::10, is chosen for 1~~ " pipe which provides open-

ings of about Hi " in diameter .

• •

f ig . 2-The driven element is
secured to a 1%" wooden
dowel which is paned through
the NuRaii cron. This is approx·
imately the outside diameter of
1%" pipe (1.69 1"). The ele­
ments ore secured to the dowel
by aircraft type hose clamps.
The inductive coupler, made
from RG-8 /U , is inserted into
the driven ele ment through ¥.I"
holes in the inside corks (not

shown.)

/ tr l)oo,el
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Fig . 3-Wiring and co nl truc lion of the simp le ind ud ive
e leme nt mode from RG·S!U. The feed point may be
co nnected d irectly 10 the COOlt or th roug h a Minibox

a s shown in fig - 2.

pass th rough . T he cork prevents wa ter accumu­
la tion since the extreme ends of each element
are also shut off with cork to reduce the wind
noise and surface area wind resistance.

Conclusion

The input impedance reflects 50 ohms but
varied slightly with respect to height above
ground. Power transfer is ext re me ly efficient due
to the tra nsm ission line-a ntenna m atch. Since all
r.f. is induced in the driven element. gradua l a n­
tenna impedance cha nges. fo und in the gamma
a nd T matc hes due 10 the corrosive tende ncies
of the weather on the physical connections. a re
o f no concern in this installat ion.

T he use of aluminum technique throughout
kee ps the weight to a m inimum and results in an
array far stronger than its commercial counte r­
pa rt . Should smaller diameter tubing be con­
templated . the Q of the a ntenna wou ld natura lly
be a ffec ted . T hin ner diame ter tubing would

necessa rily red uce the a nte nna's bandwid th,
Ra pid s.w.r, cha nge with m inor frequency ex­
cursions results from decreasing the ba ndwid th.

eedless to say. the unit can easily he re­
telescoped for to· 15m opera tion when propaga­
lion favors this po rtion of the spectrum . T he cost
fac tor is m uch lower fo r the home brew unit
a nd will pro vide the ope ra tor with th at immeas­
urable sa tisfac tion whe n questi oned about the
quali ty signa l by the OX sta tio n. •

Parts list

t 4-lenglhs, 12 ' X l in" X 0.05S " wall a lum i­
num tubing.

t 4-lengths. 12' X 1%" X 0.058" wall alu m i­
num tubing.

8-10' lengths of 1'.4 " TV masting.
t 1 -10 Nu Ra il crosses for 1'.4 " pipe (5 re­

qu ired if cross mast mou nt is con te m­
plated ) .

t 1- 20' length 15-'H " O.D , X '.4" wall th ickness
alu minum pipe (fo r boo m ) .

tl- 12' length 100fI, " 0 ,0 . X v.. .. wal l th ickness
a lu minum pipe ( fo r boom) .

12-2 ~~ .. ai rcra ft type hose cla mps.
6-3 v.z" aircraft type hose clamps.

10- Thermos corks.
I-Small M inibox (optional) .
3-S0':!39 connectors (oplional) .
2- PL·259 connectors (op tiona l} .

t A\"ai llth le fro m w h nehead ' lela l Pro d ucts. P.O .H. 102.
Carteret , Ne'" Jersey.

Wlltlf'6 Your II"',, Q".,
BY KENNETH W . "JU D GE" GLANZERt, K 7GCO

Think you know 0 bit about that most talked about piece of hom gear, the
antenna? Well then, what soy you tackle the little quiz below and compare

your answers to ours. No cribbing allowed!

t. The basic im peda nce of a dipo le is 72
ohms only at: (a) a ll qua rte r wave mulliple .. :
(b) all ha lf wave multiples. above elect r ical
ground.

2. If a dipole is at such a height where its
impedance is 50 ohms what will the impedance
be if th e radiator is changed to a fo lded dipole.
main tai ni ng the sa me he igh t?

3. \Vith the d ipole in Q uestion 2, what will
th e im pedance be if it is cha nged to a fo lded
tr ipole ( three wires) ?

4. How m uch ga in in db is rea lized from 2
hal f waves in phase? (a) 1.0 ; (h) 1.5; (e) 1.9;
(d) 3.0.

5. What is the genera l ra nge of the imped-

· A nlell na Inlellil\'t' n" e Quot ient.
flO! S. 124 St .• Sea ttle lHI. \Va...h .
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ance at the center feedpoint of 2 half waves in
phase? (a) high ; ( b) low.

6. If a quarte r wave of open-wire line is
connected to the center feedpoint of 2 half
waves in phase. what configura tio n of a ntenna
tuner will best m atch the impedance a t the e nd
of the feedline? (a) series (b) pa rallel.

7. w hat is the s.w.r. on a 50 ohm feedline
tha t is term inated with a 100 ohm load : 1.0;
1.5; 2.0; o r 3,0:1?

8. Wha t is the s.w.r. on a 50 oh m feed line
te rm ina ted with a 25 ohm load : 1.0; 1.5: 2.0;
or3 .0 : 1'!

9 . W ill an accura te ly ca libra ted s.w.r. bridge
at the end of say 100 feet of feedline ac tua lly
read this value?

10. Does tuning a feed line change the S.W.f.?
I I . The most important poin t for impedance



J "4

9. N o. as resistive losses in the coax will
decrease the amplitude of the reflected com­
ponent and s.w.r, bridge will read a lower value
o f s.w.r.

10. '0 . Tuning a fecdl ine is the process of
ma tch ing the impedance at the end of a feedl ine
with an antenna tuner or pi network . Actuall y
all feedlines are tuned in one se nse regardless
of s.w.r.

II. At the end of the feedline. No matter how
good the match is a t the antenna. the antenna
tuner or pi-network must match the impedance
presented at the e nd of the feed line or no trans­
fer of po wer will occur.

12. No. A small percenta ge of it is lost due
to the FR losses in the feedl ine. which will va ry.
All the reflected power docs is crea te sta ndi ng
waves o n a feedline a nd if it wcre a ll lost there
would be no stand ing wa ves.

13. (e) N o ne of these. A dead short or zero
o hms will be read by an impedance bridge at
the end of a quarter wave line with no load at
the o ther end.

14. (a ) Ve rt ica l pattern. Vertical stacki ng
sharpe ns the vertical pattern.

13. (c ) 2.9 db.
16. No. The ga in stays about the same even

though the vertical pattern narrows. The side
lobes inc rease in amplitude.

17. In pa rasitic arrays the highest gain is
realized with the h ighest-Q parasitic elements
but at the expense of bandwid th .

18. ( b ) Lower. In the idea l case. vertical
antennas always have o ne lobe next to the
ground. In the case of a lossy ground. phase
sh ift suffered by the ve rtica lly po larized wave
wi ll ra ise th e a ngle o f radiation to a bo ut the
same a ng le o f the ho rizontall y pol a rized wa ve
when both are above a wave le ngth in heigh t.
Ho wever the vertica lly pola r ized wave is at ­
tenuated more at the point of reflection which
results in the horizon tall y polarized lobe being
stro nger.

19. ( b ) 1 db.
20. Yes. H igher ga in results in a sha rpe r vert i­

ca l pattern. Graphical a nalysis ( m ult ip ly ing the
free space vert ical pattern by the reflection
factor for that height> will show a resultant
lower angle of radiation.

21. No. Sharpness o f th e vertical pattern al so
controls the final a ngle of rad iation for a given
he ight.

22. (b) Vertica lly polarized waves.
23 . No. For normal stack ing dista nces th e

sharpe r ve rtical pattern of both will no t tower
the result ant a ngle o f rad iat ion as low as the
a ngle of the top bear n alo ne. but the top bea m
also has a h igh a ngle lo be of fa ir amplitude.

m a tch ing insofar as transfer of po we r is co n­
cerned is: (a) a t the antenna: (b) at the end
of the feed line.

12. Is the reflected power as read on many
s.w.r. bridges actually lost '?

13. What impedance value will a bridge read
at the end of a quarter wave of 300 ohm line if
the other end is open (no load) : (a) 75;
(b) 150; (c) 300; (d) ~50; (c) none of tbesc.

I·t When stacking beams vertically. increased
gain occurs as a result of the plane pattern be­
coming sharper in the (a) vertical pa ttern ;
(b) horizon tal pa ttern.

15. What is the a pproximate addi tional gain
in d b of stack ing two 3-element beams a t an
o p tim um spacing o f % wave le ngth : (a) 2 .0;
(b) 2.4; (c) 2.9 ; ( d) 3 .3.

I fl . If the vertica l spacing of two horizon tal
beams is inc reased beyond the opt imum spacing.
the widt h o f the main free-space ver tical lobe
decreases substantially. Doc s the gain inc rease ?

17. We have two typica l 2-element yagis. o ne
with a large diameter low-Q parasitic element
tubing and one wit h small diameter high·Q
tubing. Both are tuned for maximum ga in .
Which o ne will have the highest gain?

18. If a cubical quad is fed such that the
polarization is vertical. will its angle of rad iat ion
be : (a) higher; (b) lower. than if were hori ­
zontally polarized at the same height?

19. Wha t is the a pproximate gain rela tionship
in d b of a cubical quad driven elemen t com­
pa red to a regular dipole: (a) 0; (b) I ; (c) 2:
(d) 3; (e) 4.

20. Does inc reasi ng the gain o f a horizontall y
polar ized yag i lowe r th e a ng le o f radiation '!

2 1. If a di pole a nd a yagi are erected at the
same height wi ll they have the sa me a ng le of
radiation?

22. T he average ground is m o re lossy to :
(a) ho r izontally; (b) vertical ly polarized waves.

23. \ViII the angle of radiation from two
stacked beams be lower th an that of the top
beam alone '?

ANSWERS
I. Actually both are right. but ( a ) is more

right as 72 o hms is repeated every quarter wave
in he ight .

2. A fo lded di pole will ra ise the impedance
4 times. or to 20U ohms in the case cited.

3. A folded tr ipole (three wires) will in­
crease th e impedance 9 times . T hus from Ques­
tion 2 a nd 3. we see that the imped ance rises
as the sq ua re o f the number of wires used .

4. (e) 1.9 db.
5. H igh impedance. as the feedpoint is at a

current minimum and a voltage maximum.
fl . Antenna feed po int is a h igh impedance

and feed line is q uarte r wa ve. th ereby prese nting
.1 low im peda nce to the tuner. A low im pedance
ser ies luning configu ration is requ ired to match.

7 & K. The s.w.r, is 2 : I in both si tuatio ns
si nce the existing m ismatch is in a 2 : I rat io in
both cases.

o.s
6- III

11- 15
16-23

Scoring

Below average .
,\ verage.
GooJ.
Wha t did yo u say your na me was . ..
Kraus?
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The [lass [ Linear Amplifi~r
BY D. O. MANN*, W 6HLY/W3MBY

Part I

The Class C linear, also known as the ZL linear, was first introduced in
the CO Sideba nd Handbook but no detailed explanation of its operation
was included. However, it aroused enough curiosity on the part of some
amateurs to cause them to investigate further. Below, in Part I, are the
theoretical results o f W6 HLY's experiments. Part /I will cover the con-

struction and adjustment of a Class C linear amplifier.

Fig . l -Functionol Khe motic of a Clan C linear a mpli­
fier . Cont rol RI o llows a d justment of the bias for VI
without d isturbing the qain settin g of Rz, for V 2_ The

fundions of R. and Rs are d is(un ed in th e text.

sta tic curre nt. T he principal d ifference in the
use of th is circuit as a linear amplifier is that the
clamp tube is never allowed to be cut-off. (de­
termi ned by the se tt ings of R3 and R l) as it is
for c.w.

T he principal advantages of the circuit over
other linear amplifiers a re: I. High p.e.p. e ffi­
ciency (80·85 % plate efficiency); 2. Linear drive
loading; 3. Does not require "stiff" regulated
screen and plate supply voltages nor is a bias
su pply req uired. 4. Low dri vi ng power required
( 20 db nominal power gain); 5. Inte rmodulat ion
distortion for two-to ne drive is approximate ly
30 db below maximum p.e.p. when properly se t
up (wi thout feedback per lab tests ).

Advantage 5 simply sta tes that these advan­
tages can be had withou t any more d istortion
than other linears normally exhibit in amateur
opera tion. Later on. it is hoped. the reader will
understand and appreciate these statements more
rully.

Circuit Ope ra t ion
Believe it o r not. from discussions on the air

and with so me associa te enginee rs. there is con­
siderable divergence of opinio n on the opera tion
and capabilities of this circuit. M uch o f the
minor indifference and doubt is believed due to
lac k of fam ilia rity with and to preconceived
notions associ ated with Class C amplifie rs. Must
of these notions persist because, for the last 30
years or so. Class C amplifiers could Dilly be
used for c.w, or high level a.m. fi nals. harmonic
amplifiers or oscillators, but never as linears!
In other words, any amplifier biased beyond
cut-off just won't respond to small signals a nd
thus either is not linear or else it must ac tually
be opera ting Class B, not C lass C . None of
these concepts are entirely wrong as we sha ll
see. but they don't apply generally because we
do not have the ordinary fixed bias. fixed screen
voltage Class C case here.

For a brief ru n-through on the circuit opera­
tion refer to fi g. I again. When no r.f. excitation
is applied , no grid current in V I means no cu r­
rent in R I • R~, or R3 so the grid of V2 is a t
ground potential. Resistor R j is adjusted so the
screen grid of V2 is sufficiently positive to cause
a large plate current through V2 . The voltage

'",

(Ret.) , 143S Sunny Crest Drive,

d .----,
*JI;, * \. ..... - [ ( . - \~-o • ,i'

" •
c, t~

~ +e, n ',
"

0

~ b, •

"
••• "---

1 --
-•

· Commander U.S.N .
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A
OUP LE of years back the CQ Sideband

Handbook introduced the Class C Linear
ampl ifier, also referred to as the ZL

Linear. T he Handbook art icle was very modest
in describing (a lmost na ively ) that so me new­
comer to s.s.b. hooked an exci ter to his c.w . rig
and found that it worked ! W6T NS doesn't seem
the type to be satisfied with such simplified
rea lity, but for some reason no explanation of
circuit was given. It did, however, serve to
arouse the curiosity of several amateurs beside
myself. T hose who stuck with the idea lon g
enough to solve the "debugging". considered it
well worth the effort . Since most. if not all . of
the sideband homebrew these days is confined
to linear amplifiers. a quasi-techn ical discussion
of the C lass C ci rcuit. its design and adjustment
sho uld have genera l inte rest.

What Is It?
Referring to fig. I. it will be noted that this

a mplifier, a Class C Linear, is only a slightly
modified vers ion of the standard c.w. C lass C
power amplifier with clamp tube for key u p
condition or protecti on aga inst exci ta tion fa ilure.
Tube V I is a ten-ode power amplifier and V 2 a
tetrode clamp or screen grid modulator. Earlier
versions o f the circuit had triode clamp tubes.
bu t in W6TNS's later articles the tetrode ap­
peared and is superior to the triode in control of
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(3)

(4)

(2)

(1 )

Ed ( A) ex Bd (II) ex Bd ( C)
, \ B C

ip max ( A ) ....... ip max (B ) ....... i p m ax ee)
A - B - C

Eo m ax ( A ) ~ Ell m ax ( Il ) ~ Eo m ax ( C)
e., (,1) E d (II) e., (C )

In order to show how an input voltage results
in amp lifier pla te cur rent. severa l E.. r E,.'2 re la­
tionships and their rela tion to the input signal
are required as shown in fi g. 2.

With this as a sta rte r. let's exa mine the rela­
tionships of fig. 2 more closely by fo llowing
throu gh the response of the circu it to a two
tone driving signal ( the norma l s.s.b. test signal).
Nea r the o rigin of the i l,-elC axis is the curve
labeled E~'2(O ) . T he intersecti on of th is curve
with the i r axis corresponds to the sta tic plate
current labeled !t.(0) . A small signal input will
be amplified essentially C lass A wit hin the stat ic
curren t as shown abou t the F~( O ) and "'(0)
lines. Th is is enti rely normal for a ll higher ef­
fic iency amplifiers as it is analogous to the
"projec ted cut-off" bias for tr iode Class B ampli­
fie rs.! Such small signals do not have enough
ampl itude to develop appreciable gr id current
in V I or bias E~ l '

When a much larger signal is applied. as shown
in the bottom of fig . 2. the condi tion of the
circuit is ind icated for three amplitudes of the
envelope. A. B. and C If the amplifier is to
operate Class C at a ll ti mes. the resistor network
in the grid circuit of V I mu st be la rge enough
so that the bias voltage E'"I(A. B. C) developed
by the grid curren t a lways places the o pera ting
po int beyond cut-off for the corresponding screen
voltage £ ...:!(A. B. C) . T his must be so in order
that pla te current fl ows less than a hal f cycle.
i.e. less than 180 <) . If opera t ion is to be linea r,
thi s opera ting angle must be constant throu gh­
out the range of input signal - which requi res that
a fixed proportion . or linear re la tionship. ex ist
be tween E ... 1 and E.":! . This is shown as the first
re lation of parameters listed below and. inter­
preted litera lly. it says that if the input ampli­
tude is A. H. or C. the ratio of 1:.:,", to E.":!. rema ins
the same-consta nt. T his a lso requires the clamp
tube be linear. but this is C lass A. These rela­
tionships are shown as o nly ap prox imate because
no practica l c ircui t is perfectl y linear.

' P rojected cutoff is tha t bias value that would be ob­
rained if the main pa rt o f the e - i curve were projected, .-
as a stra ight li ne . For fu rther information see Terma n's
Radio Engineers Hand boo k , McG raw Hill, page 393.

eg vertu , W. L ., "Communicatioll Engineering;" McG raw
Hill Book Co., Second Ed ition 1937, page 571.

r, (e) ["",tel_t:________ ___

"C

lR.F. l : ~lbQ' \

For En"'lQPe__ 'r,C_" ~"=" ~',~~:'~'~'~lA)...J: if--l For SmollAmpliTude A 1\, I I I :! SIQI1OI1, ,'
, , ' . , I I
, • - - 4 __ I I

For En.e~e: "'- Et (8) - - "'-+-E; Mod Al
Amplitude B-. ' ' 1 'II- : : ::
FOO' En.elope : ~~~~I§-~:Ampl" u<n C ~ ;'" - , - r, E; Mox.{BJ, : .

i :
-- - I "
_--:=:.!'..:~==:i"-- E; Mox.!e}

Input
Envelope

Fig. 2-Cta ss C linear ompl ifi er grap hica l dy namic
chcrocterlstlcs,

Oyl"lOmlc
Choract..istics

drop. due to this current th ro ugh R ,. results in
a very low voltage at the plate of V:! and the
scree n of V, . With low voltages on both grids
of V t , a sta tic plat e current , similar to what VI
wou ld d raw as a d ual grid zero bias triode. flows.

Upon applica tio n of r.f. exci tation. the voltage
Er drives the grid of V 1 positive. the grid current
charges C t a nd bui lds up nega tive bias voltage.
E~ I. which discha rges (leaks) through the re­
sistor network R I • R:! a nd R:1.- routine. A por­
tion of the nega tive voltage. Ed. from R ;\. re­
duces the la rge plate cu rrent of V:! a nd the d rop
across R I thus raising the screen voltage. £ "'2 of
V,. When the excitation is sufficient to develop
a Class C bias. E~ t , with R :l and R , adjusted to
apply ra ted screen voltage to V,. the amp lifier
can o pera te at maxim um C lass C ratings.
T his is so. provided the to ta l resistance
across C , is high enough. the proper plate volt­
age is applied and the tank circuit load adjust­
ments a re made.

So much for the brief run-th rough. We have
hit the two end poi nts. the sta tic current and the
maxim um Class C cond it ion. o r key up-key
down. If you please. But wha t happens in be­
tween; what about linearit y? To explain this
will requ ire a litt le more technica l insight. and
fig. 2 is an a ttempt to ada pt standa rd graphical
a mplifier analys is techniqu es to C lass C tetrode
linear opera tion. Figure 2 could be representa­
tive of the normal EK-Jp dy nam ic charac teris tics
for any tetrode. for several fixed screen grid
voltages. E~:!( O). E~:!( A). etc. For a C lass A
or B, or the ordinary C lass C amplifier. we would
use only oue of these curves corresponding to
the fixed va lues of screen an d bias vo ltages ap­
plied. say E... t< B) and E...a( B) . But in the Class
C Linear the clamp tube interconnects the con­
trol grid bias. Ed , and screen grid E... :!. voltages
and both of these become variables which are
a function of the signal input voltage.

I,
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Hy rearranging equation (5) we have:

where A .. is the gain of the clamp tube circuit.
Likewise. equation ( 2) . in simpler form is.

( 5)

(I; )

(7)

(8)

£ .:!. = A ' £"1

g". (4) p)- + Au mnx co!' ?
p. ~U -

t _ ,.,,, (4) p)
. 2

where : f,'t1 , 1'.',.2 fi nd f:U IIl l\X ure identifiod in figs.
2 und :t

• •, - ~"" rt ~ ' ll J,:"r id 11111 given i ll t ube man­
ual!".

from which H can be determi ned from published
tube data . Remember that the denominator is
the peak grid driving voltage. By noting that the
numerator of equation (6) is the difference be­
tween the control grid signal bias, E, t. and the
control grid bias for "projected" plate current
cut-off. E~:! Ip. .... it follows that if £ ". equals this
cut -off bias. the t "(l.\"( "'p/2) is zero and ·I'r is 180 ".
so the amplifier would be operating C lass B.
which is as it should be . This would be the con­
d ition where the rat io of Ed to E~:!. is always
equa l to the consta nt . p. .... in equat ion ( I) .
A more general relation be twee n these two
voltages is the gain of the clamp tube. including
the se tt ing of Ra in fig. I. In sim ple equation
form this is.

envelope and distortion results. To follow the
envelope properly these R-C prod ucts should
be less 'han 1/10 X II (bandwidth c.p.s.). or
about 30 microseconds. maximum, fo r a 3 kc
bandwidth signal.' The network R, ·Ca (fig. I )
helps correct this envelope phase delay. Other
sources of distortion are the common problems
of all linea rs such as load impedance, parasitics,
neutral ization, etc., as well as linea rit y of the
cla mp tube .

Previous ly. it was sta ted that the a ng le of
pla te current flow must remain essent ially con­
sta nt to gel linea rity in this amplifie r. To illus­
trate this condition in another way. and at the
same time furnish an algebraic relationship
which will aid in adjusting the amplifier. we
start with an equation based on the "linear
Equivalent Circuit" of a tetrode Class C ampli­
fier .5

' Care shou ld he taken in calculating the time constant
o f the sc reen ci rc uit o f lubes th at h ave bypasses built
into the socket.

»op.c it. , T erman. page 452.

where K , is a constant which gets la rger whe n
the tota l resistance in the grid ci rcu it is inc reased,
( not alfec tetl by the setti ng of Rd. When both

rrerman . F. E. " Rad io Engint't',ing lIandbook," McGraw
rnu, page 441.

The second approximate re la tion of para­
mete rs says that the ratio of maximum peak
grid voltage £ .. rnu to the bias voltage E•• is
constant regardless of input signal amplitude.
This. in effect. requires that the grid circuit of
VI operate essentially as a linear diode detector,
or envelope detector. For the values of Class C
bias required, the range of grid current. and the
time consta n t of Ct a nd resistor ne twork R I •

R :! , and R:I (fig. I ) thi s cond itio n ca n be ful­
fill ed eas ily with practica l terrodes. T he third
relat ionsh ip al so sta tes the same conclusion; i,e.
the bias voltage. E. 1• is proportional to th e input
e nvelope amplitude. Bo th of these relations at ­
test to the fact that the loading on the driving
amplifier is linear. i.e. there is no point where
the driving voltage abruptly overcomes a fi xed
negative bias and a non-linear grid current flows.
In o ther words. a positive E....u exists essentially
a t a ll t imes with a high impedance in the grid
circuit to nullify any non-linear grid voltage
ve rsus grid cu rren t pro blems normally en­
countered . In thi s connect ion it shou ld also he
pointed o ut th a t Un in fig. I is no/ a swam ping
resistor as m ight be supposed, but is recom­
m ended as a convenient method of broad band
neu tralization, in as much as a well constructed
te trode amplifier requires little. if any. form al
neutralization unless the ultimate in low drivi ng
power IS necessary.

\Vhen the first three approximate relationships
of fig. 2 are applied to the iv-e.. characteristics.
a fourth . and most significant proportion result s.
showing that the peak value of plate current
i, Ill U is also pro po rt iona l to the input envelope
a m plitude . It can be shown that the fundamental
component of plate current ( the current that pro­
duces r. f. voltage across the plate tank) is also
proportional to the peak plate current i r no .. and
this therefore means that the r.f. signal envelope
across the plate tank of V. is proportional to
the r.f. signal envelope 'across the grid tank.a
This is called "envelope linearity" and is essen­
tially identical to the performance of a Class A
or B rJ. amplifier in this regard.

Even though the foregoing discussion comes
o ut (as intended) to show the fundamental capa­
bi lit ies of lineari ty in th is C lass C circuit. it
would be m isleading not to point ou t some of the
weak spots . Possibl y the most troublesome
sou rce of non-linea rity is the transition from
the small signal Class A operation to Class C
where the above proportions apply. The sma ll
signal or transition distortion can be controlled.
but not completely eliminated. by not running
the static current too low as with Class B. For­
tunately it affects only sma ll signa ls and so does
not cause appreciable distortion with respect to
the p.e .p. output level.

A second concern is the RC time constants.
C lo Rio R:! . R:l. in th e control grid. and C:!. R 1 in
th e screen grid of V I. fi g. I. If either of these
get too large the voltages Ed and E~:! will have
a time phase lag with respect to the r.f. input
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gram of this type shows only one r.f. cycle of
the p.e.p. va lue spread out about to the size of
the envelope show n here. Another distor tion
permitted for the sake of cla rity is that E p n,ln

and Ell Inn are slightly too large. For most effl­
cie nt opera tion 1:,. nlln shou ld be no more th an
15% of Ehlo. the plate voltage. and Ell nl U seldom
wou ld exceed 10% of EblJ in high tran sco nduct­
ance tet rod es. Note that the max imum plate
curre nt flows at min imu m plate voltage each r.f.
cycle. This is also true in other ampli fie rs. but
it is im portant to appreciate that the reason for
higher efficiency in the C lass C ci rcu it is the
smaller angle of flow. i.e . the greater proportion
of current flow takes place a t the lowest plate
voltage. -Jh is sharp pulse of pla te cur rent. i,.. is
shown as a solid curve in the lower po rtion of
fig. 3. It is a lso well known that thi s pulse is
equiva lent to a d .c. cur rent plus a specia l sli m
of the fundamenta l and harmonics of the re­
currance frequency. the r.f. in this case. The
two principal components of in terest a re the
d.c. ( so lid . l ,t ~) and fundamental frequency (dot­
ted. I I ) shown. As labeled at the bottom of the
fig ure. the actual plate current i , fl ows approx i­
mately two-thirds of a hal f cycle of I ,. or about
120°. an d as discussed previou sly. remai ns essen­
t iall y consta nt. For any fixed fl ow ang le. the
efficiency is of course at maxim um whe re E; "' I n

is lowest. at the p.e.p. point. and drops off pro­
portionally with envelope amplitude to zero
at the stat ic value . As the angle of fl ow is re­
duced the efficiency inc reases. but the possible
input goes down. un less the drive is increased.
and load im pedances at 30 mc become impos­
sib le because tank ca pacities ca nnot be made
small enough. So angles of flow Iro rn 100° to
120" are a good compro mise between power
out put and efficie ncy .

In discussing how the efficiency of any o rdl­
nary linear is propo rtional to the input envelope
amplitude. it is diffic ult to avoid poi nt ing out
how inefficient-yes ineffi cient the normal s.s.b.
vo ice signal envelope is amplified . even in a
Class C Linear with 85 % p.e.p. efficiency. The
normal s.s.b. voice envelope referred to is from

lCol/t iTllled Ofl page 96 ]

Fig . 4- Tetrode Clan C linear a mp lifie r with a ca thode
fo llowe r screen grid driver. (Co urte sy of W6EOO .)

All ca pacito rs a re in mf.
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Fig . 3-Voltoge and cu rren t re lationship in a te trode
Clan C lin ear a mp lifier for a two-tone sig na l.

of these re lations. (7) and (8) . are put into
equation (6), we have:

'Ue
'En...1op'~ /'

Ep (R.F.~

( K, would be abou t 10 for most te trodes.} Two
concl usions can be made; first . to the exten t tha t
K •• A ,.• a nd po . ", are constant (reasonab ly true ).
the angle of plat e curren t llow <I ' ~ is constant.
and second. that for most tetrodes the ga in of
the clamp tube circuit (primar ily the se tting of
R :\ ) determines the (lIIgle 01 pla tr current flow .
The approximati on of equat ion (9) is par ticu­
la d y true when the bias Eel becomes an appre­
ciable fr action of the peak driving voltage. It
should also be noted that for the present case
the cos ine func tion dec reases as ·1',. increases­
which means tha t as the gain of the clamp cir­
cui t increases. -t-, increases.

Another way of showing operat ion of the
Class C linear circuit is the time. voltage and
cur rent diagrams for principal e lements of thc
tet rode. fi g. 3. In this diagram. t ime is indicated
horizo nta lly. with voltages in the upper section
and pla te current components in the lower sec­
tion indica ted vert ically . T he two tone envelope
illust rated has the r.f. cycles expa nded enor­
mously in an a ttempt to show details of opera tion
more clearly. On the left side. the various com­
ponent func tions are labeled. while o n the right
a re indicated the p.e.p. values. Usually a dia-
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The Dow Electron Coupled Oscilla tor
Number 12 of a Series

BY DAVID T. GE ISER*. W A2ANU

A
YOUI"oiG Navy Lieutenant was work ing
wi th elec tronics in the early Thirties. An­
other young man recently asked me.

"What do you mean when you talk about the
DOl'· electron-coupled oscillator?" It is high
time that these two generations met each other.
This is the story of a circui t that continues to
have a great impact on amateur radio.

" My interest in continuously variable stable
osci llators began in early 1930," says Jennings
B. Dow. 'This interest had its source in a prob­
le.u shared by amateurs and almost every ot her
u..er of radio communication equipment at the
time. namc ly frequency stability. I was then
W3TL in Arlington. Virginia . . . As a result of
a lot of tearing apart and putting together of
\V3Tl.. ;'1 fam ily of circu its came into be ing
wh ich it seemed appropriate to designate Elec­
trun-Couplcd Oscillators." !

Perhaps th is development. better than any
o ther. signifies a way that the amateur, even in
th is day, can ad vance the technical side of rad io.
Th is was the beginning of a whole class of vari­
able-frequency and crysta l oscillators for the
amateur and industry.

The Basic Oscillator

The vacuum tube osci llato r was known long
before Dow. II consisted of a triode, co nnected
so that amplification ca used by grid dr ive would
be fed back from the plate in proper phase to
drive the grid harder." A simple no ise pulse .
such as a vingle electron striking the plate was
suffic ient to star t the process. When the plates
reached the point where it was drawing its maxi-

s Sncwden 1I i11 Ro ad . New H artfo rd . N . Y. 13413.
rr hese a rt quotations from a n unpuhlisbed tet ter from
J . H. Dow to the revie.... er . Though Mr. Dow has given
permis..ion 10 quote thi.. letter, no approval o f the
revle .... i... implied.
~,s t1planation is Intended only to show the trend . A
suho.tqutnt re- te..... o n regeneration in this ser ies will
deal .... ilh various levels o f regene ration below and
inciudin lZ osct ttauon . It .... iII probably include the re­
markahly clear a nd concise explanation furni shed this
reviewer hy Mr. Dow.

mum possib le current. a single electron missing
the plate was sutlicient to reverse the process
and make the plate current drop to zero. The
rate at wh ich this could occur was controlled
by a tuned circuit. and the tuned circui t th us
made the tube zig-zag back and for th between
conduction and non-conduction. As thi s hap­
pened a fixed number of times per second. this
"oscillation" occurred at a fixed number of
"cycles per second: ' T his is frequency as the
amateur knows it. ( Most frequencies of interest
to amateurs are measured in millions of cycles,
or megacycles. per second.}

The control given by the tuned circuit was
not ah..olutc. If power was taken out of the
oscilla tio n ill IUly \l'lIY. or if the input power
was changed. the frequency abo changed. Yet
an osci llator that delivers no power has litt le
value. It can not drive an ampl ifier . it cannot
drive an antenna. it ca nnot even act :'IS the
oscillator for a regenerat ive receiver or a super­
heterod yne. How was it ever used'! It \I'll.\' used.
and had been for some twenty-fi ve years or
more before Dow became interested in it. but
it had drawbacks. These very drawbacks were :.I

strong reason for the development of the quartz
crys ta l.

Some of the common oscillators using triodes
are shown in fi g. I. together with a crystal oscil­
lator abo using triodes. The advantage of a
crysta l was tha t it was more stab le than a simple
tuned circui t such as an ama teur was likely to
be able to build, and at the time of Dow's
development. "amateurs were quite rapidly
shifting to crystal-controlled transmitters." It has
occurred to this rev iewer that perhaps we ama­
teurs owe the electron-coupled osc illator the
privi lege we possess to operate on different Ire­
quencies without having to purchase crystals for
each freque ncy. It would have been so easy for
a strictly regulatory agency to have said "Crys­
tal s are the best way; everybody must use
crystals!"

Dow attacked the problem using the new
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Fig . l -Convcnt ionol t riod e 05d llo tor5 not of th e Dow eled ron cou p led type. (A) Ho rtley, (Il) Colpitts, (C) Clapp,
(D) Pierce,
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f ig. 2- Electron coupled nrsions of the oscillators sh-own in fi g . 1.

screen-grid tube. T here was a good chance that
the undesirable effec ts of loading the oscilla to r
were the resu lt of ca pacitive coupling from the
load to the oscillator circuit. After all, a capaci­
tor 1t'(U used for a part of the tuned circuit. and
any more or less capacitance should be expected
to detune the circui t. The screen-grid tube was
designed to reduce capacitance from the pla te
to the grid. Now, i f the scree n grid co uld only
be operated a t r.f. ground potenti a l to reduce
undesirab le coupling . . .

It could! Look at each of the oscillators in
fig. I! Each of the plates have B+ on them.
yet each of them arc bypassed to ground with
a ca pacitor! If we let the screen-grid act like
the plates of the oscillators in fig. I, we have a
whole new class of oscillators using the screen­
grid instead of the plate as a feed-back element.
But what about the plate circui t?

Reference to tube characteristic curves for
pentocles and beam tetrodes shows that for given
control-grid and screen-grid voltages the plate
current changes only slight ly with plate voltage.
T he screen thus acts li ke a source for a nearly­
fixed number of electro ns (current is proper­
tional to the number of electrons /second) . T he
better the capacitive screening. the less the cur­
rent change.

As loading of a tuned plate circuit will change
the plate potentia l. th is "virtual cathode" that
the screen has become docs much to reduce the
effect of loading on the frequency of oscilla tio n.
T hus. electron coupled osci llato rs may be made
rela tively free from the effects of load ing in the
output circuit. compared to triode oscillators.
There must, for best results. be a careful choice
of tubes, operating voltages. and cornponents.a

Dow did a remarkably complete job. He
checked the effect that changes in plate voltage
and changes in screen voltage had on the oscil­
late r freq uency. A rising change in plate voltage
co uld be cou nteracted by a rise in screen voltage.
and the frequency would stay nearly constant!
-Th is a nd the preceding pa ragraph a re a pa ra phra sing
a nd condensation of a n exp la nat io n \I r. Dow gave
the rev iewer o f the etl ect o f the "vlrtua! cathode." A
lim ited number o r co pie s o f the or fgmul are a vaila ble
from ,I,,, r eviewer al no charge provided a stamped­
se lf-add re ssed envelope is included with Ihe request.

Soon it was found that over qu ite wide voltage
supply change. the electron-coupled oscill ator
was stab le. The trick was to find the right ratio
of screen-to-plate voltage fo r a given tube. (T his,
incidentally. is a study thai amateurs have woe­
fully fallen down on-industry has not
"checked" this effect on many tubes. and for
obv ious co mmercia l reasons they cannot be
expected to make a present of th is informa tion
to their competition by publication. )

Even with the best screen-grid tube. there will
be some feed-back between the plate and the
input of the tube. Dow even proposed ways of
neutral izing tha t effect. With well -screened tubes.
the amount of feedback is very small. Other
parts of the osci lla tor and output circui t may
also interact. so it is best to try different methods
of neut ralization ( including better shieldi ng and
filtering) if you have trou ble. Perhaps the
simplest way to minimize undesirable effects of
feedback is to osci llate alone frequency in the
grid circuit and have the plate tuned approxi­
ma tely to the second harmonic. the second har­
monic being the desired frequ ency. T his way.
no other circuit in the rig will be tuned 10 the
oscillator frequency. and the possibility of a
second strong oscilla ting effect will be mini­
mized.

The Electron-Coupled Osci llator Today

Each of the circ uits of fig. 2 are working
circ uits. They are each useful provided )'OU

pick the right values. Just wha t those right values
are is left for your determination. Here are a
few hints. though.

Lower values of R I tend to give more power.
higher values tend to give more stabil ity.

Items marked with an asterisk affect the feed­
back in the cathode-control -gr id-screen-grid
circ uit. When the higher reactance is ncar the
grid. the percentage of feedback is h igher.

Where inductance and capacitance is used to
form the tuned circu it. the operating Q should
be a minimum of 50. It may be helpful to have
it higher.

Crystal oscillator circuits using tubes having
a screen p. or amplification factor of less than

[Continued on page 96 ]
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A Low Cost 40 Meter Vertical
BY REV. DRAYTON COOPER*. K4KSY

Outlined below is a simple 40 meter vertical antenna using a 40 foot
telescoping TV mast mounted in a wooden cradle . The base insulator
used is a scrounged telephone pole insulator. The antenna is practically
fla t from 7200 to 7300 kc with an s.w.r. of unity at 7250 kc and 1.3:l

at the band edges. Total cost - $ 14.75.

·611 . Kers haw, South Caro lina .

IAWed Rad io . T ek sco p ing TV Antenna Malot t 40' , #92
CZ IUJ, $1) .7~.

Since the vast majority of K4KSY's ope ra tio n
is on 40. it was dec ided that this would be the
band to try a vert ica l on; th is frequency a lso
lends itself to a full-sized vertica l because a
quarter-wavelength is only 30 odd feet. A 40
meter antenna will a lso work passa bly on 15
me te rs. the o nly other band wh ich is util ized
here to any grea t extent.

Bee r-can type vert ical s were di scarded as be­
ing im p rac t ica l. a n d com me rc ia lly -a va i la b le
load ed. o r t rapped. vertical s were di scounted
because of their inherently lower efficiency as
com pa red to a non-compromise Quarte r-wave.

This meant findi ng so me thing that cou ld pro­
jec t itself 35 fee t in the air. and yet he strong
and broad banded. The choice boi led dow n be­
tween irrigat ion pipe and telescop ing TV mast.
The latt er was chosen beca use it is universall y
avail a ble. was obta ina ble immediate ly a t a TV
re pair shop in thi s sma ll town. and could be
lowered in the event of high winds .

Whe n the clerk in the TV shop real ized that
his c rew was not goi ng to ha ve to insta ll the
mast. he let it go for a paltry S I I.OO. This was
for a 40 foo t telescoping mast . complete with
hardware and 250 feet of guy wire .!

Mounting The Cradle

W ith th is problem solved. the next hurdle was
mou nting the stick. A roof-mount was defin ite ly
out of consideration. and a ground- mount pre­
sented insulation problems. O f course . it could
a lways be shunt-fed. bu t this. too. seemed to be
disadvantageous. Therefo re. a wooden cradle
was constructed. especially designed to su pport
the base of the mast. This cradle stands six fee t
tall before placing it in position . It has four legs.
although a three-legged variety could be used
as well.

Basically. it consists of four r x2" x6' stri ps
braced at three vert ical points into a 6" squa re .
One wooden plate. ~ "X 6

nX

6
N

was cut. and
then a r diameter hole was cut in the cen ter of
the plate . Another plat e. exactly like th is first
one. was fashioned. and a third identica l except
for the hole. was made. F inall y. 12 pieces of

Fig. I -Side "iew sho ws how the counterpoise fo r th e
40 meter verticol is sto ked out on (I slope so tha t the

lines re ma in level .

:c
T' S face it: some hams like verticals. some

don't, If you're one of the ones who do.
or one of the ones who th ink you might.

read on. If you have a closed mind about this
type of antenna. and are already prejudiced to
the point you believe that they're good for long­
haul QSOs. but sorry for the ave rage stuff. then
kindl y tu rn the page to the next article .

Aft er spending some years in the broadcast
business. it a ppeared to me that evident ly the
vertica l is pretty good. or else it wouldn't be so
universall y acce pted and requi red in that field.
But true to form. I erected one horizontal a fter
anot her. goi ng a long with the crowd . Then I
sta r ted doing some 160 mete r work. and hea rd
the boom ing signal that \V2FYT and othe rs put
in wit h the ir sho rte ned vert ica ls. Says I. " If a
loaded mast will do that. wha t would a regular
quarter-wave vert ica l put out?" And then the
whee ls sta rted turning. Primary considera tions
here were low overa ll cost. ava ilabili ty of ma­
terial s. simplicity of erection and efficie ncy.
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Rad ial System

No quarter-wave vertical will wo rk unless it
has a good ground to be loaded against. A simple
rod driven into the ground at the base will not
be enough unless you happen 10 live in a salt­
marsh. Either a set of buried radials. or a coun­
terpoise. will have to be used. We chose the

the earth down tigh tly. and let si t for a day or so
(and hope it doesn't rain in the meant ime ).

Now then. to the antenna itself. Figure from
the fo rmula the length needed a t the chosen
frequency (l.=F(md /234) . If you plan to use
meta l guy wires as I did. you will find tha t be­
cause of the reactance from the guys. your cal­
culated length will be six inches or so too long.
Hut this is a minor discrepancy, and can be taken
care of later.

Plac ing the collapsed mast on a level surface
such as the ground. extend each sec tion to its
ex treme length . Measure what you have ; you'I l
find a 40-foot mast is ac tua lly closer to 37 fee t
long ) and then adjust to the desired length .
T hen be sure you mark each sec tion a t its joint
afte r it has been set for proper length. Th is w il l
save you from a terrible headache late r o n.

Most masts have a lillie cloth sack thrown in
them. fas tened by a thin wire in the top sec tion.
If you'll open this little sad.. you' II find a con­
venien t cha rt te lling you exactly how long the
guy wires have to be. and the best places to se­
cure them. Cut the guy wires. spacing them
every three or four feet with egg insu lators. and
attach them to the guy rings before goings any
further. When this is through. you're ready to
go up with the mast.

Having already visited the local telephone
company warehouse. I had a three-inch glass
pole insulator handy. If you don't have o ne.
make friends with a phone company lineman
and chances are you' II be ab le to get th is insu­
la tor free. Place it in the bottom plate of the
cradle. It will fi t snugly into the hole there. and
needs to be secured no furthe r.

Now ge t a budd y to help you do the res t. By
all mea ns do th is. o r be sure your hospitalization
insurance is paid up. Raising a mast while sta nd­
ing o n the top ru ng of a stepladder. without
assistance. is pretty tricky. But if you're the
chancy type, go ahead and play the odds by
yourself.

\Vith the mast collapsed. slip it through the
top plate of the cradle while your buddy helps
you. T hen one of you hold the base insu lator in
place. while the other Jets the mast slowly settle
down on it.

After this is accomplished. raise the mast.
section by section. to the previously marked
points. and tighten down o n the set screws. \Vhen
this is finished. you're practically through.

Secure the guy wires to the anchors wh ich you
have already se t out a t the proper places. I was
fo rtu nate in having large trees which could serve
as anchors. but I did put in one "dead-man".
Tighten up on the guys ( I hope you remembered
the turn buckles!) and then step off and admi re
your beauty! N ice, isn't it?

Fig . 2-Sketch showl
the d imensions of the
40 meter vertica l
suppo rt crad le . The
up rights and cre ss
sup ports are made of
2" X 2" stock and
the three p lates of 'r~"

stock. The bottom 2
fee t of the uprights
ore given a coat of
creosote bef ore the
crod le is secured In

The g round .
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•
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Insta llation

NeXI in the process. dig a two-foot hole in the
ground at the place where you intend to erect
your mast. Set the feet of the cradle in it, tamp

r x2" stock were cut. (OU T inches long each.
Assembly is a snap. and cost of the materials

was less than $ 1.00 at a local woodwo rking shop.
Each of the plates is notched on the corners to
receive the 2" X2 "' X6' stri p. Then o ne of the
plates with a hole is screwed (after be ing glued)
10 the so lid pla te . T his fo rms th e bottom of the
cradle. and supports the weigh t of the antenna .

Two fee t from the bottom of the strips. this
plate is mounted. Screw the legs (strips) into
the plate. Two feet above this bottom plate. the
four short pieces of 2"X2" ... tock are fastened
into place between the uprights by securing with
screws. T hen. at the very top the remain ing plate.
one with the hole in it. is mounted. Both the
upper and lower plates are further supported
by the 4" 2 X2 stock as shown in the photos.

When your cradle is completed. a good coat
of c reosote on the bottom 2 foot sec tion of each
of the legs is adv ised. and a heavy coa ting of
deck enamel o ver the whole business is prefer­
able. This will slow down the efTec ts of the
wea ther.

Naturally . the best possihle lumber should he
used as this c radle will he exposed to all sorts of
temperature extremes. snow. rain. sleet. and
wha t-have-yo u. I was for tuna te in being ab le
to ge t heart-pine, a variety of wood that is ex­
t remely to ugh .
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A closeup view of the 40 meter vertical bose support
shows the mast resting on the te lephone insula to r. Note
the 2 X 2 supports for the ba se p late suppo rti ng the
insulator and weight of the vertica l. Th e ground rod

is cl early visible on the left.

latter because our lot happens to be on a hill .
and burying rad ials would cause the tower to be
higher above ground on one side than the other.

Read y-made radi al kits are ava ilable. but we
"rolled our own" by using left-over wire from
some horizontal antennas we had taken down.
Beginning with a ground rod at the base of the
mast. we laid out six rad ials. 40 feet long each.
These were in a fan configuration. They were all
so ldered to a clamp on the rod.

T he dimensions of the rad ials are not act ua lly
critical. A lot of ham s putting up this type of
antenna simply use what wire they happen to
have. and Jet the measurements fall where they
may. Ideally, though. radials should be as near
the length of the anten na as possible. or mul­
tiples of that length. However. one old saw is
wise to remember here, "T he more the merrier."
Put down as many as you can, and make them
as long as you can. and you won't have any
trouble getting it to work.

With the co unterpoise. the object is to get the
radials above the ground. Th is saves a lot of dig­
ging. and it also will quickly discourage anyone
from snooping around your mast in the da rk.
The real reason. of course. is to give you a stable
and uniform gro und. In our QTH , the earth is
a pretty poor mixture of sand. clay and rocks.
with an extremely poor conductivi ty rating.a

Stakes fo r the counterpoise were driven in
the ground where the extremes of the radials
would be placed . Since the lot here slopes fro m
north to south, the stakes on the northern side
of the mast are only six inches tal l. whereas the
southern stakes are approximately 10 inches
h igh.

After running the rad ials out and fasten ing

:lThe loca l broadcasting stat ion frequentl y ca n p ro vide
data on grou nd co nd uct ivity. If the conduct ivity is good,
radials may be used. If it is poo r. use the counterpoise.
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them to the stakes. a perimeter wire WaS run
from radial to radia l. joining the m a ll at the
far end. Again, these connections were soldered.

The feedline is, at last. connected to the an­
tenna. Use 50 or 52 ohm coax ial cab le. The in­
herent impedance of a gro unded qu arter-wave is
in the neighborhood of 50 ohms; howe ver, be­
cause of differences in ground co nductivi ty and
other variables. th is fi gure may be somewhat off.
But 50-52 ohm cable will ma tch closely enough.
If you're a nut for perfection, you can bui ld up a
coupl ing un it yourself.

Loading

The loading here is practically fl a t from 7200
through 7300 kilocycles. Only minor touch ing
up of the fina l is necessary in a rapid QSY from
7203 to 7296. An s.w.r. br idge showed a 1.6 : I
reading at band edges. and 1.3: I at resonant fre­
quency (72 50) . We adj usted the height dow n­
ward a few inches, and the ratio dropped to
unity at 7250. and less than 1.3 : 1 at band edges.

This ante nna was designed particularl y fo r 40
me ters. With a littl e pla ying around with loading
coi ls. it could be made to work pretty well on
75 meters. and also on 160. An y antenna will
load on any band if you will take the time to
work on a coupling network. A bit of co il stock,
and some pat ience and the old "tap and try"
method. and you'l l have yourself a vertical for
160. 80 and 40. plus 15.

Another strong po int in the favor of a qu arter­
wave ver tical is the fact that a second one can be
put up, and the two of them phased into a vertical
array.a Or, for that matter, put up two more
and phase the th ree of them, and you'll have an
endless number of possible patterns you can
devise with a good phasing network . And don't
kid yourself. a vertical array will squirt a signal
a long way!

Results

We hams arc a pragmatic bunch . and the proof
of any system is in whether or not it will work

[Contil/ued 0 11 page 96]

eljtxc n , R. S., "A Forty Meter Vertical Rea m," CQ.
J uly 1962, page 51.

Overall view of the 40 me­
ter vertica l base shows the
feed line ru""ing off to the
rig ht and the grou" d rod
o n the left of the support.
One of the stokes support·
ing the eovntet pei se syste m
can be see n in the back.

grou"d .
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The reinforced A frome supporh a .4 X .. timber on top
from which a chain hoist is suspended . A li" le ebc ve
the ha lf woy ma rk on the A fro me 0 pla tform ho lds a
2 X 6 plan k used to secure the tower while the chain
hois t is lowered to toke a seco nd " b ite" on the ten
foot sectio ns. This p hoto wa s tak en 12 years ogo when

the second vertica l W Q S erected .

A 160 Meter

Ver tical

Antenna

A Different App roach

to Vertica l Construction

BY WILLARD W. W AIT E ' ,W 8GDQ

This 160 meter vertical, 137 feet high, is canstructed of light weight
triangular TV tower sections guyed at three levels. A unique ball and
socket mount at the base provides a take-up for sway and protects the

base insulator fr om strain.

T
HE 160 meter vertica l antenna at W8G DQ
has been o f interest to the top-band frater­
nity. Possibly a description of th is antenna

and the unorthodox method used in its construc­
tion may be of interest to others. This is the
seco nd 160 meter ve rt ica l at W8GOQ : the first
was bui lt in 1939 at another loca tion. It was of
Par ris-Dun n "Windcharge r" units. was 135 high.
and was destro yed in 1947 whe n a guy anchor
fa iled.

The present antenna. completed in 1952. is
137 feet high and is co nstructed of 14 light­
weight triangul a r tower sections of the type used
fo r support ing TV antennas . The manufacturer
lists it as be ing suitable for guyed heights up to
100 feet ; but when as ked about its use as a tower
without an antenna structure. he stated that it
should be good to 150 feet in such servia.

T he tower is insula ted from ground at the base.

· R F D I, w ebster Road , wemnaton, Oh io 44090.

with a small tapered section and a porcelain
insula to r as shown in the photos. There are three
sets of three guy wires. each insula ted from the
tower. and broken up by other stra in insulators.
Learning from past experience. commercial guy
wire anchors of the malleable galvanized type
were used instead of our for mer "home-b rew".
The guy wires used were made from qua tter inch
cable purchased from .the loca l telephone com­
pany. T he power companies used heavie r cable
than actua lly necessary for this light weight
tower.

All sec tions were pre-painted. the guy anchors
installed . and the guy wires cut to approximate
length and the insulators installed. before erec­
tion was sta rted. The guy wires are at about the
45.85. and 125 foot level s.

Erect ing The Icwer.,

T he tower was erected from the ground. wi th­

Ma rch, 1964 • CO • 4 1
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Fig . I-(A) Construct ion of the boll-joint bose. Sheet stee l W' thick is use d and the preces ar e welded
together as shown. (B) lightni ng a rrester d eta ils.

Photo shows the actual install a tion. Th e concrete bo x to the left of the tower is for a contem plated 80
meter coupler and at present contains only the coa x te rmination.

out a "gin-pole", without gell ing off the ground
fart her than the use of a stepladder. The photos
show the method used.

First. the top th ree sectio ns of the tower were
bolted together. and guy wi res attached about
10 feet from the top. T his was then tilted up into
a vert ical position at the approximate location
of the antenna. Then the "A-frame" shown in
the photos was built of scrap lumber. cross braces
attached. and a 4 X 4 put across the top and a
chain-hoist attached. The next step is to lift the
tower vertically. allowing a little slack in the
guy wires. unt il there is enough room below the
tower to insert another ten-foot section. The
chainfall we borrowed wouldn't lift ten feet at
one lime. so the platform shown in the photo
was used to support a 2 X 6 slipped through the
tower to hold it until the chain could be let down
for another "bi te".

As addi tiona l sections are inserted below. the
guys must be let out more and more. T he 2 and
3 hole-clamps used by utility companies on their
guy wires are very handy to "leap-frog" the re­
lease of the guy wires without danger of them
gelling away. By picking a ca lm day for erect ion.
only one set of guys need actua lly be anchored-a­
cement blocks can be attached to the others for
stabilization. More time is used gett ing up and

42 • CQ • March, 1964

down the stepladder than in actual construction!

Antenna Base

After the anten na was built. a concrete base
was poured. and the insulator mounted on an
old brakedrum and installed thereon. A "ball­
joint" was construc ted so the movement of the
an tenna in the wind would not brea k the in­
sula tor. the anten na let down on it, and the
"A-frame" removed.

The construction of the ball joint is shown in
fig. IA . A pipe cap of suitable size was secured
to the base of the lower. Curved semi -circu lar
plates were welded to a round base plate. Sheet
iron. .:vs " thick was used . The ba ll joint was
bolted to the top of the insulator which had
four tapped holes (top and bottom ) .

After the mast was secured. the RG -81U feed
was co nnected. the outer braid to the base of the
insu lator where it is secured to the brake drum
and the inner co nductor to the base of the an­
tenna. A lightn ing arrester is made with two
lengths of # 4 wire as shown in fi g. lB.

A radia l system consisting of fou r I:W foot
lengths and two 60 foot lengths was used . One
of the 60 foot runs was terminated at the power
company's ground at the shack. •

,

Lt. Commander Winnelle Relieved
Rea r Admiral Berna rd f . Roeder (rig ht) Director of
Nava l Communicotions presented smiling Lt. Com­
mand er Charles Winnette with on autographed
copy of the Tri-Servlce MARS e mb lem in a ppreciation
for his contribution to Na va l Co mmunica tio ns a nd
amateur radio . Chuck wos instrumenta l in sta rt ing the
Navy MARS Progra m, and served as Hea d of the
Amateur Radio Lia ison Bra nch. Lt. Comma nder Bob

Mickley tokes over where Chuck left off.

=n



Broadbanding The Mark III
Antenna On 80 Meters

BY COMMANDER PAUL H. L EE*. W 3JHR

The Mark til, originally designed to cover the 3.8 to 4.0 me portion of the
80 meter band con be made to cover the entire 3.5 to 4.0 me. The article
below illustrates the use of the Smith Chart to devise the corrective net-

work that broadbands the Mark til .

·~209 Ha nge r D rive, Ke nxlngto n , Maryla nd .
rl.ee . I' . II .• " T he Ma rk III nx A ntenna:' CQ. Decem ber
1962. page ·0.
~milh. I' . II .. "Transmiss ion Line Calculator: ' Elr c­
tro nics , Ja nuary 1939 Amis, P . C ., "Antenna Im ped a nce
M a tch ing-Pa rt I: ' CO. November 1963 page 63, P a n II,
Decem ber 1963, page 33,

A
earlier issue of this magazine! described
the Ma rk II I DX Antenna. In the first
three months after the appearance of that

article in print . I received over two hundred let­
ters from readers inq uiring a bou t va rious aspects
of an tenna design. Many readers wished to be
ab le to use the Ma rk III over the who le 80 meter
band. a nd wondered how the S.W,T. over the
whole band could be improved. It was originally
designed to cover only the 3.8-4.0 me range.
Some com puta tio n a nd a few neat tr icks wit h
that handy tool . the Smith C hart." have resu lled
in the informa tion contained herein.

Use of the Smith C hart makes the solu tion of
a prob lem such as broadbanding the Ma rk III
HO meter feed q uite easy. The inpu t impedance
of the Mark III 80 meie r feed versus frequency
is tabu lated below ( tuned fo r 3.9 mc ) :

Frequency Im pedance
3.5 6.64+)5 .6
3.6 11.20 + )7.66
3.7 18.30+ )9.69
3.8 . 29.60+ )10.20
3.9 ... 51.00+ )0
4.0 . 58.80 - )33. 10

Normalized Vallie
51 ohm basis

(R + [x}
. 13+). 11
.22+ ).15
.36 + ). 19
.57+).20

1.00 + )0
1.15- ).65

is about 12. \Ve can do some thing to im prove
this S.W.r. situation by adding several components
to the matching network. as we shall see. The
techniques used here in a re currently em ployed
in the design of shipboa rd a ntenna ma tching
networks for Nava l lise. whe re it is required th a t
an antenna be matched to a transmission line
over a very wide frequency range, with S,W.r. o f
2.5: l o r so.

The equivalen t circuit of the Ma rk III feed.
as tu ned for 3.9 me. is shown in fi g. 2A . As m ay
be seen. it is a sim ple L network whereby the
9 ohm antenna fee d point resista nce R. is
matched to the 51 o hm line. T he series induc tive
arm of the network is made of two pa rts av
shown in fig. 2B. One of these is the posit ive
reacta nce of the a nte nna feed point X ., which
is + j l l3 ohms. T he o ther pa rt is the nega tive
reactance of the series capaci tor, wh ich a t 3.9
me is -;9 3,4 ohms Thus the series arm is the
sum of the two. or +j I9.6 ohms. The shunt arm
of the L network is - j13.8 ohms. (These are
true values. no t normalized.)

Mismatching the l Network

Our first step is to intentionally mismatch the
L network in order to raise its input impedance.
by a factor of 1.9. to a new Z .. of 96.9 ohms. We
also tune it for the ce nte r of the ha nd . 3.75 me ,
T he reasons for this will be seen later whe n the
shape and location of the fina l input im pedance
curve are plotted a nd seen on the Smith Chart.

The new values for the L network of input
Z.. = 96.9 ohms at 3.75 me a re show n in fig. 3A
a nd 3H. The ante nna feed point im pedance is
9 + j 108.5 at th is frequenc y. An tenna resista nce
for a ll pract ical purposes rema ins at R . = 9
ohms. whereas the reac tance changes somewhat .
with frequency. T he negative reactance of the
series capacitor must now be -j78.5 ohms, a nd
tha t of the shunt capaci tor must be - j31 ohms.
T he se ries arm of the L network is the sum of
- j78.5 and + j I08.5 ohms. o r + j30 ohms, as
shown in fig. 3A. The L netwo rk. was computed
from the formu lae and charts in T erma n's Radio
Engineer's H andbook,
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fig . 1 - Curve A plotted
e n the Smith Chort above
is with the Mark II I an­
tenna tuned to 3 .9 mc. The
2 :1 s.w.r. circle includes
only frequencies fro m 3.8
10 " .0 me. Curve 8 was
developed with new val­
ues in the l network (fi g.
3) a nd is posit ioned prop­
erly to be folded bock on
itself by th e use of a ddi­
tion a l network s compo-

nents.

••

~ .
• •

.'• •

I

,'.

.-

- • •••
•

+- ..• •

• •
I-- ..

Bending the Cu rve

\Ve now have a curve which is properly placed
on the Smith C hart to be amenable to being

These new va lues fo r the L network com­
ponents produce a new input impedance curve
as frequency is varied . Th is is curve ··W· in fig. t.
Note that the resistance components at 3.5 and
4.0 rue a re eq ua l. •\t .57. li nd that the highest
resistance compone nt. 2.0. a ppears at about 3.77
me. The im pedance values are a lso shown here
in ta bula r form :

. ..

Frequency
3.5
3.6 , "
3.7 .. . .
3.8 . . . . .. ..
3.9 ..
4.0 .....

Normalized Im pedance
.57+;.38
.95+j.53

1.67+ ;.30
1.96-P5
1.20- jl ,42
.57- ;1.39

twisted bad on itself like a pretze l by the inser­
tion of a series differential ne twork consisting o f
series positive and nega t ive reactance. of such
va lues as to cause the ir su m to he nega tive at
3.5 me and posit ive at 4.0 me. It is our purpose
to cause the ends of the curve to move with in
the 2: I s.w.r. circle. and to bring the whol e c urve
as close to I : I S.W.r. as possible. \Ve ca nnot make
it perfect. hut it will he usable over the whole
3.5-4 .0 mc hand.

Inspec t io n of curve R in fig. I shows tha t ad­
di tion of -j.55 at 3.5 me and +j1.60 a t 4.U me
will accom plish the des ired result . The following
se t of simultaneous equat ions for the se ries net­
work is used to com pute the va lues of series X r.
and X l':

Whe re II is 4.0 me; + j 1.60 = + jX r.a - jX r••
and b is 3.5 me; -j.55 = + jX u.-jX '·b

Taking the ratio of f req uencies 3.5 /4.0 into
account and solving. we find that X,... is +7.9 0

-
'"

• •

-
'B>

f ig . 2-The equivalent circuit for the Mark II I feed
tuned to 3.9 mc is shown in (A). Equivalent circuit (8)
shows the negative reactance of the se ries capacitor

wh ich provides . in a se ries resultant, - ; 19.6 ohms.
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f ig . 3-The eq uivale nt circuit showing th e new values
for the l network is shown in (A). Equivalen t circu it
(8) shows the negative se ries reactance of - ;7 8.5 thus

gi ving the resultant + ;30 as shown in (A).



Fig. 4-Curve B of fig - 1
has been bent bock on
ittelf a s shown above a nd
the 3.5 to 4 .0 me portron
lies complete ly within the
2:1 S.W.f. circle . While
not perfect, it is usab le
over the e ntire 80 meIer
band and for those who
wish to work outside the
band (MA RS) it ;s also

usable•

• •
"•

..

•
\

D
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\./

l\J
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Fig . 6-A recta ngular plot of th e s.w.r. of the mod ified
Mark III.

,

New Circuit
Figure 5 shows the new circui t diagram of the

matching network with both true reactances and
component values indicated. The true reac tances
are obtai ned by multiplying the no rmalized 7 .
values by 5 J oh ms. and the component values
are based upon a center frequency of 3.75 me
as sta ted abo,..e.

For those inte res ted in voltage ra tings of com­
ponents. it should be sta ted that the series ca­
pacitors in the L and different ial circuits should
be ra ted for at least 2000 volts if a po wer of one
kilowatt is contempla ted. The shunt ca pacitor

[Co ll titlllt't/ 0 11 page 94 }
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tically a ll of it lies within the 2 : t S. W.f. circle .
Even the extremes at 3.5 and 4 .0 me are not too
had for those who wish to go outside the band
limits for i\IARS operation. Now you can sec
wh y we raised the input 7.". and balanced the
cu rve about 3.75 me.

. -

M odified Z.
.57 - j. 17
.95+ j.45

1.67+ j.6S
1.96 + j.05
1.20-;.22
.57+ j.24

. . . . . . . . . .

. . . . . . . .

1

,• •

, .
• •

and X l ' h is -8 .45. Computing them for all the
frequencies of int erest. we find the following :

Frt'C/ llel/c)' X I , X l' Slim
3.5 +7 .90 - 8.45 .55
3.6 + 8. 12 - S.20 .08
3.7 + 8.38 - S.OO + .38
3.75 + 8.49 - 7.89 + .60
3.8 + 8.60 -7.78 + .82
3.9 + 8.80 -7.60 + 1.20
4.0 + 9.03 -7.40 + 1.63

Adding the ir sum to the values for curve R
previously stated. we get :

Frequency
3.5
3.6
3.7
3.8
3.9
4.0 .

These new values of Z.. are plotted in fi g. 4.
and one ca n see what has happened. The im­
pcdancc curve is fo lded back on itself. and prac-

Fig. 5- The new matching network ,h:)wn ebe ve will
perm it the Men),; III 10 operate over the 3.5 to 4.0 me
band with an S.W .f. of leu than 2 :1 at any point. The

true reccteeces and component values Ofe shown.



A Forty Meter
BY DON MORGAN*. KOTAJ

uad

Gain in a 40 meter antenna is easy to come by-if you've got the room. The
average 40 m. yogi takes on monstrous proportions, but a quad, although
still pretty hefty, is a lot more manageable and offers gain in addition to thaI

a ll-important front -to-back ratio. Described below is K0TAJ's version.

H
o w would you like a full sized forty meter

quad for $ 100.001 The fo llowi ng are de­
ta ils for the construc tion of such a quad.

T he q uad is in operation and has withstood 80
mile an ho ur winds and th e DX is exce llent due
to the low angle of rad iation and good fron t to
back rat io,

With deteriorating condi tions on the higher
frequencies, a good antenna on 40 is going to be
a benefit in the next few years. Anyone who has
listened o n 40 meters can certa inly apprecia te
the advan tages of side and back reject io n of
QRM .

Another featu re o n the plus side for this an­
tenna is the compa ritively low price for a full
sized beam . Actually it isn't the monster that
one might th ink. It doesn't take any more space
10 rotate than a full sized 20 meter beam.

Construction

Actu al const ruct ion begins with the boom.
Secure, from the lumber yard, one 24 foot
st ra ight grained 1" X ..I" and one 14 foot 2" X

- 305 East First Street . :l.IcCook.• ebravka.

2". These are boiled together with ..t bolts to
form the boom and painted with two coats o f
a lumi nu m paint. The spide r suppo rts are made
from 11h" strap iron bent to fit over the end o n
the 2" X 4" beam. and back 6" on top and
bottom o f the 2" X 4",

The cross suppo rts for the spiders are made
of Ih " angle iron. 24" long. welded o nto the
end o f the strap iron as shown in fig . I. The ends
of these are tied toget her with If.t .. steel rods.
A three inch piece of 'h" condui t. or any pipe.
is welded to the end of the st ra p. T wo holes are
drilled a t right an gles to each o ther in the con­
duit near the end. A 1f4 It rod is passed th rough
these holes and welded to the ends of the a ngle
iron. A duplica te is made for the other end and
these are both given a coat of aluminum paint.

Next , the spiders themsel ves are con..tructed.
This an tenna was designed for the middle of the
phone ba nd . The standa rd formu la for com­
puting the length of the sides of a quad was used,

I found each side to he .H ' 7". T he problem then

",' ,­
T"..

Fig . l -Cond ructio n d~toils for the center hub of the
,pider, Two ore re quired . The detoils a re diK un ed in Fig . 2-Dimensions of the , pider and driven elemen t

the text. line '.
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is to figure the length of the supporting spiders
req uired to obtain 34' 7" on a sid e. A littl e high
school geome try comes in handy here . In a right
angle tr iangle the sum of the squares of the two
sides is equal to the squa re of the hypotenuse .
Thus ( 34'7"'):: equals the tota! length of spider
squa red. T his answer can be divided by two to
obta in the le ng th from the center. T h is comes
out to 25 fee l as shown in fig. 2.

The first 10 feel was made fro m T .V . masting
of I %" outs ide di ameter. T he last 15 fee t is
fiberglass. This W ;'IS made from 20' telescoping
fis hing poles. I 'I he last five foot section was dis­
carded. (This can be used for a mobi le whip or
a cas ting rod . } T hese telesco ping rods a rc ex­
tended the full length and each sectio n is ta ped
with plast ic tape to keep it extended. T here is
a tight fit anywa y but this will a ssure them not
pulling together in a heavy wind. T he large end
of these fiberglas-s poles will just fit comfortably
inside the 1% " steel tubing. The end of the steel
tubing is sp li t had about four inches on four
sides with a had saw. The pol es are wrap ped
wit h plastic tape to prevent chafing of the fibe r­
glass and ins-cri ed into the steel tubes. A plated
hose clamp is placed over the outside of the
s tee l tube and clamped down tight to hold the
fiberglass rod secure ly. This is do ne fo r all eight
poles so tha t you end up with e ight pol es 25'
lo ng.

Mounting and Stringing

I intended to mount thi s an tenna on a 60'
Vesto towe r. I ha ve insta lled a pulley on the
mast a t the to p of the tower through wh ich a
liz " ro pe is passed a nd o n down to the bottom
of the tower. A sma ll length of chain is secured
to the middle of the boom. The rope is tied to
the center of the chain. The other end of the
rope is pulled un til the boom is about 10" off
th e ground. By sta nd ing on a sma ll step ladder
the large e nd of each pole can be fastened to
the spider wi th two hose clamps.

When <III eight poles are secured we sta r t to
fasten the wire to the ends of the spiders. The

'T hese ....e re o bta ine d from H ecters Inc .• W a seca. M inn.

•,..
,.,

III., , \

Fig . 3-800m c10mping deto ils. The len gth of metot
acron the stee l p lale is thl! p iK e of iron bed stead

mentioned in the ted.

The forty meter quod mounted on a 50' wind mill towe r.

end of the antenna wire is secured 10 the end
of one of the bo t to m poles. T he boom is ro tated
a quarter turn on its long axis to bring another
end down where it can be reac hed from the
ground and ano ther 34' 7" length is secured to
the en ds of the poles. This process is continued
unt il a ll the way arou nd the quad on both the
reflector a nd director.

At the corner of the driven element. where
the two e nds of the wire come together. fa sten
the coax. RG ·58 / U or RG -8 / U. The center co n­
ductor is solde red to one end a nd the shie ld to
the o ther end.a This is we ll cove red wi th plastic
tape. The coax is ta ped to the spide r. led up to
the boom and fa stened to the boom over to the
middle.

T he reflec tor has six fee t of ex tra wire added
to each en d. Plast ic spacers are made three
inc hes lon g. These a re secured with tape to the
spiders. A shorti ng bar is made a nd secured ap­
proximately five fee t from the end of the poles.a

T his completes the bearn except for mounti ng.
Two plates arc made fro m %" steel plat ing 7"
square. Hol es are drilled fo r U bolts to hold the
boom to the mast. Secure an old steel bed stcd
a nd cut off the ends. Bolt thi s to the middle of
the boom to stre ng then it. The boom is hoi sted
and bolted in to position as shown in fig. 3. Good
luck on forty. •

~Feed ing the bea m in o ne corner will develop a polariza­
l io n bet ....'een horizonta l ( when fed from bottom or to p )
a nd vert tcat ( whe n fed from either s ide ) o r abou t 4 j; ° .
This m ay or m ay not be beneficial a nd ca n be determ ined
o n ly by operating rhults.-Ed.
=The location of the !i.inltle stu b in the cor ne r o f the
reflector may cause u nb alance. reMJlting in a n o ffset beam
pattern. The si mplesl solunon mi ght be 10 a dd the stub
length and increa se the ove ratt size o f the rencClor.-Ed.
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CQ Reviews:

The Hallicrafters SX-115 Receiver

H
AV E you ever felt you wanted a receiver
wi th just about everyth ing in it? Well.
if you have. the Hallicrafters SX-I 15 is

an answer. 'I h is is a tri ple-conversion supe r­
heterodyne receiver for use on s.s.b.. c.w.. or
a .rn . fea tur ing linear tuning with highly accurate
frequency readout and stability together with
five degrees of i.I. selectivity. It also is a top-class
piece of equipment both as to quality and per­
formance which mea sures up to or exceeds the
ma nufacturer's specifications. so rather than just
enumerating these. as well as the many other
fea tures. they will be discussed one at a time
along wi th comments per taining to the actual or
measured performance of the unit checked for
evaluation.

Fo r those interested in the circuit arrange­
me nt. a brief descri ption with a block diagram
is given in fig. t.

FrC(IIICIICY C o verage
First of all . the SX- 115 is an amateur-hand

only type of receiver. No diddling around with
a critical bandsetting dial is required. Each
range is bandswitched. covering the following
500 kc segments: 3.5-4.0 me. 7.0-7.5 me. 14.0­
14.5 me. 21.0-2 1.5 me. 28.0-28.5 me. 2~.5-29 .0

29.0-29.5 me and 29.5-30.0 me. A separate range
is a lso included for receiving WWV on 10 me.

The main dial. which is semi-circular. is cali­
brated in 25 kc increments. while a vernier dial
covers 25 kc per revolution and is linearly cali­
bra ted in 1 ke increments spaced 5 /16" apart on
the dia l! Th is provides an exceptionally high
degree of frequency readout and resettability

which ma y be made to within 100 c.p.s. T he
drive rat io also is high. making it easy to tune
in s.s.b. signa ls. The frequency is determined
direc tly by adding the read ing of the vern ier
dial to those of the main dial.

C Q stal Calibrato r

A 100 kc crystal calibrator is included and
the vernier dial ma y be indexed to coincide with
any of the tOO kc reference beats. This is done
by means of CA I I HRAT IO :"ol -SET control whic h
locks the dia l in position while the receiver is
tuned to freq uency. T hen. afte r the dial is un­
locked. it wi ll rotate with the tun ing knob and
ma y be used for accurate reference. Unlike ot he r
arrangements sometimes used. th is allows the
hairline fiducial to always be set at the center
of the dial window.

C ulibra tlu n Accuracy
The linear calibration accuracy of the vernie r

dial is specified as bette r than 1000 cycles be­
tween 100 kc calibration points after indexing.
but it was found to be greater than this. Checks
at every 10 kc po int over the entire 500 kc range
of the v.t.o.. after indexi ng at only one point
(3700 kc ) , indica ted the readout to be well
within 200 c.p.s. ( three points were out 300
c.p.s.) . It was still better for readings obtained
between adjacent calibra ted 100 kc points. Be­
sides this. thanks to an excellent gear-driven
tuning mechanism. absolute ly no back lash could
he detected. the freque ncy readout being the
same regard less of which di rection the d ial was
ro tated toward the refe rence po int.
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Fig. l -Block di a gra m o f th e SX· 115 . Note tho t the con trol pote nt ia l for o .g .c. loop 1 il obtained from a
po int p rior to the selective circuit at the output of VlI• whi le thol for o .g .c. loop 2 is o b tained fro m the output
side of th e selective circuit. Th e selectivi ty of the two o .g .c. loops thus is di ffere nt, increosing the se lectivi ty
whe n c .g .c. is used , a s ex plai ned in the ted. W hen c .m. is used . th e b .l .o . potential is removed from th e product
detecto r, V,s, an d th e o utput of the e .m. d etecto r, V I,II , is opplied to V,s in stead . The lotter th en becomes an

0 .1. amplifie r. Freq ue ncy of YI is 6 .505 me hig he r th an th e botto m end of ea ch bond rang e .
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The Hallicrafters SX-115 Receiver. It is
smartly styled with a symmetrical layout.
The large knobs, each side of center at the
bo ttom, are the ....ND SUleTO_ (le ft) and
TUNINe;. with the 1 kc incremental frequency
dial (rig ht). Other controls a re conven iently

located .

•
"It,:...~.

"N
:9,

ScnsUi,.. ity

Sensitivity on a.rn . is specified as less than
t IJV for a 10 db signal-to-noise ratio and less
than 0.5 p.v for s.s.b. and c.w. Measurements
indicated this to be mostly on the "less" side
except on 10 meters. T he input impedance is
50-70 ohms.

T-:'\'oh:h Filter
An excellent 'It-Notch filter very effectively

rejects interference from a heterodyne or an
adjacent carrier beat. Its performance checked
with the given specifica tions of 400 c.p.s. band­
width at 6 db down with a no tch depth control
of a t least 50 db; however. the la tter is dependent
on the frequency a t which the internal depth
control was initiall y adjusted for maximum at­
tenuation. Some de te riora tion will occur at othe r
poin ts in the passband . In th is respec t. it was
found best to set the de pth control for maximum
rejection when the notch fi lter is tu ned to reject
a I kc beat. after which the attenua tion at othe r
points tuned in the passband will be fairly uni­
form .

The notch filter also may be used to make
more pleasant-sounding reception of some of the
strident-quality s.s.b. signals. T his is done by
varying the notch frequency control accordingly.
It can also be used to advantage for exalted­
carrier reception of a.m . signals. \Vhen used for
taking out an unwanted bea t. it shou ld be noted
that rejection is obtainable only throu ghout the
normal passband of the i.f. sys tem and therefore
a signal on the unwanted sideband ca nnot be
rejected.

Also. maximum rejection will he obta ined only
when the a.v.c. is turned off o r when the rJ . ga in
is tu rned down . ( Maxim um sideband suppres­
sion also will be obta ined under the same con­
ditions) .

case the respo nse was clown 20 db at 500 c.p.s.
each side of the peak and down 40 db at I kc
on each side. The nose of the peak was ±250
c.p.s. at 6 db down. arrow band i.f. systems
oflen ring from shock excitation due to strong
adjacent-channel c.w. signals. but no such effect
was experienced with the 500 cycle position in
this receiver.

Sideband Suppression
AtJlt.c
-40db
-30db
-26 db

Select;";,)'
Position

Ike .
2 kc .
3 kc . . . . . . . . .

Suppression figures arc not given for 5 kc,
since this position is for use with a.m.

T he 0.5 kc position is for use with c.w. In this

Sclccthil~

The SX-115 is provided with five degrees of
i.t. selectivity. namely: 0.5. I. 2. 3 and 5 kc
bandwidth at 6 db down. A special front-end
a.v.c. loop is employed to improve the selectivity
characteristics when the a .v.c. is in operation. so
the instruction book contains two charts showing
the i.f. response . one with the a.v.c. off. the
other with the a .v.c. on. Th is is explained further
du ring the description of the a.v .c. system.

T he followi ng tab le indica tes the unwan ted
sideband su ppression measured at I kc for three
selec tivi ty pos itions as de termined from the a. I.
output with the a.v.c. disab led .

Stahilil"

A transmitter-type v.Lo.. with Hal licraf'te r's
system of differential temperature compensation.
is used. Stability is specified as better than 300
cycles after a 15 minute warmup period. It was
found thai. starting cold from a normal room
ambient temperature. the frequency dropped
400 cycles after 10 minutes. Eight hours there­
after it had moved 600 cycles. equivalent to 75
c.p.s. per hour. Line potential variations of 10%
affected the frequency only a few cycles.

A standby heating element (damp-chaser)
is employed in the SX- 115 which maintains a
moderate amount of heat and a uniform degree
of low humid ity as long as the set is plugged
in to a t t 7 volt a.c. outlet. The power switch
need not be tu rned on. Th is a rrangement is de­
signed mainly to cut down wa rm- up drift whic h
was then found to be o nly 20() c.p.s.

Rugged construction also assures a high order
of mechanica l stability. Vibration and drop tests
indicated no frequency shift . quivver, micro­
phonics or other adverse effects.
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Detectors and Noi...e Lhulters

Separate detectors and noise limiters are pro­
vided for a .rn. and s.s.h. /c.w . operat ion. For
a. m. a conve ntio na l diode detector and an au to­
marie-threshold series-type noise lim iter arrange­
ment is used . For s.s .b . and c.w. a produc t de­
tect or is e mployed. The noi se lim iter for this
mode is a n i.f. type which is o ne of the most
effec tive a nd simple o nes yet devised fo r s.s.b .
a nd C.W., Ke y clicks a nd ha rd Ole . ac tio n are
also therehy minim ized. T he detecto rs a nd noise
lim iters may be swi tched individuall y.

S-'\ Iefer

T he S-meter is calibrated in the usua l fas hion.
A ccuracy of ca libra tion was found to be within
15 % for 6 db per S-unit with the a .v.c. in oper­
ation and the r.f. ga in set fully on. A I pv signal
produced an average meter reading of S·4. and
the average reading for a 50 uv signal was 5-9.
A band-gain equalization arrangement is used.
so the indicated readings for each band were
almost identical. The S-meter still functions
when the r.f. gain is turned down or when the
a.v.c. is disabled: however. the calibration docs
not hold and the indications are then only
relative.

A.G.C.
A dual-loop a .g.c. system is used which irn­

proves selectivity when a.g.c. is used. The first
a .g.c. loop derives an amplified control potential
from the 50.75 kc Lf. amplifier a t a point which
is not as selective as the circuit to which the
J$cherer. zo KCFilter Adapt er and S:S~:i=--:-Noisc

Limiter for the Collins 7~A-4 CO. April. 1%0. p , 32:
.. IF N I.", An 5 .S .H. J.F . N oise Limiter. CO. June.
1%0. p . 42 ; " \ fo rc on the IF NL: ' CQ. November,
1%0. p - 1l2 ; R aguse "Variable I.F . Noise Limiter,"
CO, N ovember, tcso. p . 70.
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To p cha ssis view of the SX-l1S . So me of the gear·drive
mechan ism may be see n ot the ce nte r of the pan el.
Th e v.I.c. tuning co poci tor is left a f center. Heovy sup­
porting b rc cket s at the sides of the chassis en ha nce
sturdiness and serve as conven ient supports whe n the
chassis is turned over in the event servici ng is required.

second a .g.c. loop is connected . The first loop
controls the front-end r.I. stage. the second con­
trois an i.f. stage and the Scmeter,

When an adjacent -channel signal. stronger
than the desired signal. is present. it will reduce
the front-end gain. but as this drops. the r.f.
potential at the second a .g.c. rectifier will also
drop. thereby tending to increase the receiver
ga in. (Due to the higher selectivity involving the
seco nd loop, the adjacent signal will have little
effect on its a .g.c. potential) . The ne t result is
a compensating act ion between the two a .g.c.
loops which minimizes desensitization of the re­
ceiver and holds up the weaker signal. T his
effectively increases the dynamic selectivity
(which actually can be measured) and lessens
a .g.c. pumping and monkey-chatter by the strong
adjacent signal. T he action holds up to abou t
a 50 pv signal input at which po int a furt her in­
crease in signal level ( the desired one) brings
the a.g.c. into play. It is a two-step act ion which
is dependent on the ra tio of the gain in the two
u.g.c. loops a nd which contributes to smoothness
of ope ra t ion and mi nim izes desired-signal pu m p­
ing and popping of a.g.c . In add it ion . th e a.g.c.
attac k is fas t. re lease is slow, making the o verall
ac t ion pleasa nt sound ing.

T he dual loop a.g.c. also cuts down desensit i­
za t ion of th e rece iver by shor t no ise pul ses. a s
a lso docs the s.s.b./c.w. Lf. no ise limiter which
ope ra tes a head of the a.g.c. syste m.

The a .g.c . fig ure of merit is give n as 60 db.
Tests showed that the a.f. o utput le vel increased
with r.f. inpu t level as fo llows :

A.F.
i nput Output Cumu-
Level Level Lnel kuive

Cltange tncrea...e Change Total
(.v) (db) (db) (db)

From To
1 10 10 9 9

10 100 10 3 12
100 1000 10 , 14-1000 ioooo 10 , 16-
The total output level change was 16 db for

an input signal increase of 80 db from I pv to
10000 IJ, v. and 7 db for an input increase of 60
db from 10 pv to 10000 uv,

Ima ge a nd S pur io us Responses

I.f. image rejection is given as better than
60 db and i.f. ...ignal rejection as better than 70
db. These specifications were confirmed with
signal rejec tion ru nni ng as high as 80 db u n some

{Conti" ued 0 11 page 104 ]
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Add RTTY Tuning To

The Modulation Analyzer
BY R. M. BALDWIN*. K4ZQR

The Modulation Analyzer described in a previous issue of CO' can easily
be converted to on RTTY tuning ind icator as outlined below.

Fig. l-Circuil of the ve rtica l a l1 J hori z.ontal amplifiers
thot can be a dded ta the Mod ulation Ana lyzer to en­
a ble its use a s an RTTY Tu ning Ind ica to r, All re sisto rs

are 'h watt and all ca pacitators a re in mf.
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pole, two position ceramic rotary switch, plus a
few resistors and ca paci tors . All of my ow n parts
came from the well known junk box. but if yo urs
isn't well stoc ked you sti ll won't go broke in
mak ing th is simple conversion .

Construction
If you have already bu ilt the Modulation

Anal yzer the addi tion o f the 12AX7 is the first
problem. In the event yours is a C hinese copy
of \VOB\t W's layout, the 12AX 7 can be located
next to the 6RH6 on the rear of the chassis. The
two pots and the input jacks ( RCA type ) are
moun ted on a vertica l plate added to the side
of the chassis. The switch, S., used to select the
Modulati on Anal yzer fun ction or the RTTY
function shou ld he mounted below deck with
the shaft ou t to the side so the front layout is not
cha nged a t all .

After all the part s are mounted. wire the cir­
IC m ll i llueJ 0 11 page 87)

Procedure

Wh ile the power su pplies in the Modulat ion
Anal yzer and the RT'l'Y tu ning ind icator are
somewhat di ffe rent in design, rhey del iver ap­
pro xi mately the same high and low voltages. It
was also obvious after studying the ci rcui ts that
a ll of the other controls for the Mod ulation
Anal yzer could be used fo r R'FTY tuning indi­
calor witho ut mod ificat ion. This included VERn­

CAL and IIQRIZO NT AL Cl'.N TE RIl"'G. INTEl"'SITY, and
t-o e- us controls.

What it hoi led down 10 then was add ing a
12AX 7. two h.df·meg pot s, two jacks, a three

O
S E of the most usefu l sta tion accessories

is a scope to mon itor your modulat ion,
and the Modulat ion Anal yzer described

by W0 BM W in a previous Issuer is a dandy­
because it not o nly lets you monitor your signal.
bu t also the other fellow's . T his lat ter featu re
makes it useful as a tuning indica tor, and as
W0B:\IW puts it yo u can usc it to zero beat an ­
other station.

Shortly after we completed o ur Modulat ion
Analyzer the RTfY bug bit at K4ZQR . and we
were on the air with a ~I odel ~ h and a T win
C it ies T . T he Twin Ci t ies T U, in common
with most other termi na l uni ts, has jacks pro­
vided for monitoring the mark a nd space signals
on a scope, a nd for some months we pressed the
regula r bench scope into service. It worked well,
but whe never we needed the sco pe for o ther pu r­
poses we had to disassemble the RTfV set up.

With the purcha se of Byron Kretzmans' N ew
R T Tl" limit/hook we saw just what we wanted
in the cross-type tuning indica lo r described under
Accessory Equipment in C ha pte r 7. It even used
the sa me 3BP IA C.r.t. tu be, and we were just
abou t ready to sacrifice the Modulat ion Ana­
lyzer when we got the idea that maybe we could
have our cake and ea t it too. To make a long
story short, we now have a Modulat ion Analyzer
that will monitor our own or the o the r fe llow's
wave envelope or trapezoid pattern, and a t the
fl ick of a switch becomes a cross- type RTfY
tuning ind ica tor. Inte rested?- wcll here's how
its done.

· 4(W K aelin Dnve , Louisville 7, Kentucky.
IFrC'dC'ricl.son. fl .G ., "Mouutatton Ana IY1C'r," CQ , J a nu­
ary J961, p, 36.

f ig . 2-Wiring of th e switch, 54. is shown above a s
described in th e ate p -bv-ste p proced ure . The switch is

sh own in th e M O DULATION position
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D.C. to D.C. Power Supplies Using
400 C.P.S. Transformers

BY C. FITZH UGH GRICE*. W 5KOF/5

D.C. to d.c. power supplies can be built using surplus 400 cycle filament
transformers so plentiful on the surplus market. This article identifies the
specific transformers employed and provides seven practical circuits

in which they may be used.

Several 400 e.p.s. fi la ment tra nsforme rs design ed to
be used in milita ry and airb orne equipment. Top row
( I. to r.), GA·50011 mod ifi ed , #8786, G A·52164. Bot-

tom row, G A·5002 1, G A·5 18 10, a nd G A·500Q9.

the magnetic force. /I . /I is equa l 10 tu rns CN)
times curre nt. (i) : /I = Ni. Figure 3 represents
a typica l hyste resis loop fo r a co nverte r tran s­
fo rmer. T he desirable cond ition wo uld be to
reach If . of a give n core mate ria l using as litt le
current as po ssible ( hence /I = sma ll). Inspec­
tion of for mu la (I) shows that the la rger If . is.
the smaller N 1 can be fo r the same frequency o f
osci lla tion. It then would follow tha t the best
type of d .c.cto-d.c. converter transformer cores
would be those with a reasonably la rge 1/. a nd
low /I. This would be a "square-loop" ma teria l.
T he curren t (and hence power) needed to pro­
duce the necessary H to reach B. is pa rt o f the
core loss and one of the factors in determining
the efficiency of the converter. As freque ncy in­
creases, the top and bottom of the loop "stay
put" and the sides move ou t: the loop gets
"sq uarer" requiring a larger magnetic force. H ,
to reach saturation. Therefore larger core losses
occur with increasing frequency.

A
untold number of surplus -tOO cycle trans­
formers have probably gone into the
melting pot because a good use could not

be found for them . In an attempt 10 find a use
for some of these 400 cycle transformers. a num­
ber of experiments were made using several dif­
Ierent types of transformers in transistorized
d.c . to d .c. power supplies.

Ba sic Theo ry

First. a basic review of a d.c. to d.c. converter:
Figu re I is a circuit illustrating the basic princi­
ple involved. If a means can be provided for
cycl ic o pera tion of switches 51 and S:!. and by
using a rect ifie r across the secondary of the
transfo rmer. we have a d.c. to d .c. converter.

In fi g. 2. we have substitu ted transistors as
switches . T he energy needed to opera te the tran­
sisto rs as switches is supplied by feedback wind­
ings fro m the transformer to the bases of the
transistors.

In order to cause the necessary switching ac­
tion to take place. the flu x in the iron core of
the tran sformer must he driven to positive and
nega tive sa tura tion o n alte rna te hal f-cycles. An
iron core tran sformer will be satura ted in essen­
tiall y a sq uare wave mode in accordance with the
fo rmu la :

v, ='. U, .1 '\' 1/
10'

Where VI = vol tage across lh primary.
B. = saturated flux density (lines / em:?) .
A = cross section area of core (em:? ) .
Nt = number of turns on one half of the

•primary.
I = frequency of oscillation.

T he core of any transformer has certain mag­
netiza tion characteristics. A curve representing
these characterist ics is called a hysteresis loop.
T his loop is a plot of the flux density. B. versus

· 13114 Ind ian Creek Road . Houst on. Texas.

Rec"". DC.

Fig . l.- Basic d .e, to d .e. converter. Whe n switches
51 and 51 a re p rope rly cycled , a pulsa ting d .c. is

applied to the tra nsformer primo ry.
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Fig . 2-Tra nsistors a re used to rep la ce the switches of
fi g . 1 a nd a re e nergized by th e feed bock voltages

a pp lied to the bases.



Fig . 3 -A hysteresis loop for a typical converter tr cns­
former as explained in the ted.

There are a number of core materials available
which have high values of I/ . wi th low values of
II . Some of the trade names are Orthonol.
Orthonlk. Deltamax. Hipernik V. and ~9 Squ are
1\I u. D.c.-to-d.c. converters can be and are built
using transformers wound on toroid cores made
of the above ment ioned materials. As high as
95% efficiency can be obtained. but like most
everything else in life. you don't get something
for not hing. such cores are not cheap.

A number of silicon steel cores have reason­
ably good "square-loop" characteristics . Those
sold under the trade names of Magnesil. Hyper­
sit. Supersil. xt lcros!l . Silectron. etc.. are in this
category. These materials have about the same,
or slightly higher. saturated flux density. 8 . as
Orthonol. Deltarnax. etc. Their core loss is higher
due to a larger value of magne tizing force . II .
required.

Types o f Circuits

1\.I ost d.c.-to-d.c. converters will use one of
three basic circuits: common collector, common
emitter. and cross-base. Figures ~. 5. 6 and 7
illustrate the basic circuits.
C0 ll11110n Collector Circuit- Fig. 4 and 5: This
circuit allows the transistors to be bolted d irec tly
to the chassis if the negative input to the con­
verter is grounded, as is the case with most au to­
mobiles. The chassis then serves as a heat sink
for the transistors.

Fig . 5-A co mmon collecto r circuit fo r use with negative
ground inpu t is shown above. The feedback is e ccc m­
plished by on a uto-tra nsformer wind ing . The principle
of operation is similar to the circuit shown in fig . -4
e xcept for the sta rting bias. Diad . 0 1 (750 ma , 50 p .i.v.)
insures sta rti ng by blocking current flow th rough II I
a nd Il l , causing curre nt to fl ow thro ugh th e bose­
e mi tter ci rcuit of Q1' As soon a s current fl ows the Ieed ­
bock winding supplies ba se vo ltage turning the trc n-

sister on " ha rd ."

In fig. ~. the feedback winding N~. must have
sufficient turns so that V f h is approximately 2 to
3 \IOItS more than V l n.

Figure 5 is somewhat mo re efficient than fig .
4 because less power is wasted in the biasing
resistors. Winding N~ should be at least N Y4 for
good operation.

Fig . 6-This com mon e mitter circuit is frequent ly used;
it req uires fe wer turns on Ihe feed bac k wind ing than
the circu its of fi gs. 4 a nd 5. In th is circuit the windings
need supply only 2 to 3 volts, while in figs. 4 a nd 5
the feedback voltage must be in V I. plus 2 to 3 volts
or a tolal of 14 to 15 volts. For the some voltage input,
the transistors in this circuit ca n have lower voltage

ra tings tha n those of figs. .4 a nd 5 .

Fig . .4-Common collector circuit for use with a negative
g round source voltage is shown above. The feedback
wind ing requires a slightly higher number of turns
tha n on th.. e mitte r- to-emitt e r wind ing . Resi stors II I
an d 112 form the bias network for starting but introduce

a power lou .

'.
'.

,.....

Common Emitter Circuit..... F ig. 6 : This circui t
allows use of a transformer wi th fewer turns on
the feedback winding. N~ l'f h should be at least
2: to 3 volts. The transistors must be insulated
from the chassis.
Cross·Uast> Circuit- Fig. 7: For low power con­
verters up to approx imately 50 walls. a cross­
base circ uit ca n be used . T he transformer does
not require a separate feedback wind ing. The
transistors must be insula ted from the chassis
and resistors R ) and R~ are necessary for good
transistor stability with varying ambient tem­
perature.

Most (o r almost ) all hams who either operate
or plan to operate mobile would like a good
cheap d.c. voltage supply for the rig-s-whic h
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f ig . 7 -This cron·bose circuit is enentially a multi·
vib ra to r with the feedback to each tronsistor supplied
thro ugh resistors RJ and R... This circuit is the least
e ffi cie nt and is not recom mend ed for powe r leve ls above

50 watts.

fi na lly leads us back to what we sta rted to write
about-using 400 cycle transformers as d.C .-IO­
d .c. conver ters.

400 Cycle Filame nt Tra nsfo rme rs
Many 400 cycle (and higher) fi lament trans­

formers used in mili tary and airborne equipment
are wound on banded "C" cores. Many of these
cores are good high qual ity silicon stee l cores
such as Magn eail. H ypc rsil . e tc.. ment ioned
ea rl ier.

At th is point you m ight wonder how you can
get good high voltage from a 11 5 v. to low
voltage (6.4 v.. 5 .0 v .. etc .) fil a ment transformer.
If a cente r-ta pped wind ing. or two windings of
equal voltage ratings. exist on a transfo rme r. it
can serve quite nicely as a converter tra nsfo rmer.
First. ta ke the case of a 115 v. to 6.4 v. (c.t. )
transfo rm er in a cross-base circu it with I:! v.
input. See fig. 7. Here we are putting 12 volts
across Y2 of the original seco nda ry winding. T he
turns ratio between N:: and.v l is 115 /3 .2 = 15.8 .
Theoreticall y. the voltage output. I'n. wou ld be
12 X 35 .S = 4 15 v. With a bridge rect ifi er we
co uld e xpec t somewhe re in the range of 375
vo lts d .c . output vo ltagc. The freq ue ncy of
oscil la tion will be dete rmined by fo rmula (I) .
The fact that our present prima ry winding was
originally inte nded to be a 6A v.c.t. winding
does not matter if the wire is large enough to
carry the current dictated by the output load.
T he fact that the frequency of osc illation is
above -400 cycles does not particularly mailer
as most cores of this type are capable of opera­
tion up to :!oo n cycles or so without excessive
core losses as com pared to 400 cycles . Example :
Suppose a tra nsfo rmer was origina lly design ed
for 11 5 v, to 6.4 v.c.t. at 3 am ps. Because curren t
fl ows only during each half cycle using the 6.4 v.
wi nding as a prima ry. we could draw 6 am ps of
input c urre nt. With a load of this amount. the
current in the former 11 5 v. winding is in excess
of the original rating. Howe ve r. it appears from
many hours of experimenting that the average
mi litary transformer is quite conservatively
rated.

A fil a ment transformer with two equal voltage
cente r-ta pped seconda ry windi ngs could be used
in fig. 6. a com mon emitter ci rcuit. In thi s case
the feed back voltage. I' fl" wou ld he a lmost equal
to the input vo ltage a nd R l wou ld have to he
made la rge e noug h to limit the base cu rren t to
a safe va lue.

Suppose you ha ve a transformer wit h four
non-ce nte r-tapped secondary windings, two 6.4

v, and two 5.0 v. windings. This tra nsformer
could be used in the common collector circuit
of fig. 4 if the two 5 vol t wind ings are co nnected
in series for the primary a nd the two 6.4 volt
windings are connected in series to provide the
feedback vo ltage. T he a.c. ou tpu t would be
11 5 / 5 X 1' 1•. or with a 12 volt input. 2 77 volts.
By us ing a voltage doubler. yo u will have ap­
prox imately 500 volts of d.c. ou tput.

Us ing the two 5 volt windings as feedback
wind ings and the two 6.4 vo lt windi ngs as the
prima ry. as in fig. 5. the a.c. ou tput wi th 12 v,
input would toe 11 5 / 6.4 X 12 = 215 v, With a
voltage doubler you will ha ve a pproximate ly
400 vo lts d .c,

Practical Applications

A number of differen t types of -too cycle fil a­
ment transformers ha ve been tested in the dif­
ferent circui ts. Of the transformers tested. eight
differe nt un its . a ll with a G A 5 . - - - seria l num­
ber. were tr ied in the basic c irc uits. T ra nsformers
of this se ries of se ria l num he rs a re a ll open­
frame. banded "C" core transformers built with
m ica insula tion be twee n wind ings. a ppa re ntly
for high -al titude airc raft. One a nd perhaps mo re
of the GA series of tra nsformers was designed
for 400 to 1600 cycles. All tra nsfo rme rs of the
G A series have a Fa raday shield grounded to the
core of the transformer.

The pho togra ph of the transfo rme rs tested wi ll
perha ps help to identify " like ly" un its in the
event any are seen in the "surplus" stoc k of
radio su pply stores. T he largest open-frame
transfo rmer in the photograph is #G A-52 164.
o rig ina lly designed for 4()O· 1600 cycles. This
transformer has a total of H non-center-tapped
wi ndi ngs. four 6.4 v, and four 5.0 v. windi ngs.
By using the 5.0 v. windi ngs as the primary a nd
the 6.-1 v. windings as feedback windings in the
circuit of fig. 5. the t ra nsfo rme r wi ll supply a p­
proximately 500 volts d .c. with a vo ltage double r
rectifier and I:! v, input. A supply using th is
transformer has been loaded to 120 watts ou tput.

T he larges t dark colored transformer in the
pho tograph has a seria l num ber M7g6 on it. T hi s
transformer has four cen ter- ta pped 6.-1 v. wi nd­
ings. A su pply built with thi s tra nsfo rmer using
the circui t of fi g. 5. wit h 12 volts input and a
vol tage do ubler rect ifier. will de liver a pproxi­
mate ly 750 vol ts d.c . at :!OO watts.

A numbe r of d ifferent types of tra nsisto rs
were used while experimenting with the trans­
formers. For simplicity and reasonably low cost,
the ~I otorol a 2:":1554 and :! N 1163 were se lec ted.
The 2N155.; has a 15 ampere collec tor current
rating and the 2 11 6 3 has a 25 am pere rati ng.
An}' good tra nsist o r with adequate collector c ur­
ren t rati ng can be used providing th e base-col ­
lecto r a nd base-emitter vo ltage rati ngs a re not
exceeded. For safety . a transisto r wi th a ba se­
collec tor rating of less th an 40 vo lts is 1101 recom­
mended. T he ba rgain-priced tra nsistors appear­
ing in many ads are not recomme nded fo r this
usage. Usually the leakage c urrent o f these
transistors is a little h igh.



List Of Transforme rs

A list of some transformers tested wi th sug­
gested uses and circuit values is as follows :

G ,\·5011 13 and GA-500 16- Sma ll transformers
with low current filament winding plus low cur­
rent high voltage winding. Not applicable for
d.c . converter lise .
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GA-52164- Transformer with eight windings.
four 5 volt. and four 6A volt. This transformer
wi ll ma ke a good 120 wa tt supply. Parallel ter­
m ina ls 12 a nd 18. I I a nd 17. 14 a nd 16. 13 a nd
15. Connec t II to 17 and 14 to 16. using # 14
or la rge r wire T he four .5 volt windi ngs are now
connected as two pa ra llel pairs in series. Con­
nect 6 and 9. The feedback winding will be 5.
6 and 9. 10.
t. Usc either circuit fig. 4 or 5. If fig. 5 is used .

connect 6 and 9 to the positive input terminal.
:! . I:!: volt input.
3. Transistors-2N 1554.
4. In fig. 4. R I = 2 ohms. 10 watts. R~ = 100

ohms. 10 watts. In fig. 5. R 1 = 400 ohms.
1 walt. R:!. a nd Ra = 3 ohms. 10 watts. C:!..
C" = 5 mf, 25 v ,

5. Connec t term ina l 4 to 7. Term inal s 3 a nd 8
may be connected to a vo ltage q uadrupler
for J20 volts for bias supply.

6. With voltage doubler across terminals J and
2. d.c. output is approximately 500 v , at
240 rna.

s • •• ,. •
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G A·5 18 10-Small transformer with three low
voltage windings. Connect terminals 4 and 5.
I. U~ circuit fig. 7.
2. Use 12 volt input.
3. With voltage doubler. d .c, output is approx i­

mat el y 250 v, at 40 rna .
4. T rans islors-2N669.
5. R I • R:;-I O ohms. 5 watts. Ra. R I- 200

ohms. 5 watts.

GA.-SU0 21 - Sma ll transformer with one center­
tapped filament winding pl us two low current
filament 'Windings.
I . Use circuit fig. 7.
2. 6 volt input.
3. With voltage doubler. d .c. output approx i­

mately 300 v, at 75 rna .
4. Transistors-1N 15 54.
5. R J, R;.!- 7.5 ohms. 5 Wa tts. R;:, R .-50 o hms,

5 watts .

I. Use circuit fig. 4.
2. 12 volt input.
3. With voltage doubler. d.c . output approxi­

merely 450 v. at 200 rna .
4. Trano;istors-2N 155" .
5. R I - 3 ohms. 10 watts. R;:-150 ohms, 10

watts .
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W inding Pola rit y
On all transformers o f the types tested. it ap­

pears that winding polarity follows the sequential
nu mbering of terminals. For example. to cor­
rectly series a winding num be red 3 and ~ with
one num be red 5 and 6. just connect -1. and 5. To
correc tly pa rallel the two. connect 3 to 5 a nd
4 to 6.

wwwwwww-----------=--------fo
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G A·50011 - Requires modifica tion . Good for 50
watt supply. Windi ng 3-4 is wound tri -fil ar.
Se parate wires a t terminals. Connect two of the
wi ndi ngs in series-aidi ng . C lip off e nds of the
winding left. Connect center-tap (formed when
windings were connected in series-aiding) to
terminal 5. Winding 5 and h is a low current
winding and will not be used .
I. Usc circuit fig. 7.
2 . Usc wit h 12 volts input.
3. W ith ..-ol tagc doubler, d .c. output approx.

330 volts at 165 rna .
4. with bridge rec tifier. d .c , output approx.

190 volts at 190 rna .
5. Transistors- 2N 1554 .
6. R I, R;:-1 5 ohms. 5 watts. R:1• R I-IOO

ohms. 5 watts.

GA·50009- Sma ll single winding transformer.
I. Use circuit o f fig. 7.
2. Use with 6 v, in put supply.
3. With voltage double r ac ross I & 2, d.c. out­

put a pprox. 180 vol ts at XO ma.
~ . T ransisto rs- 2N 1554.
5. «; R;:-7.5 ohms. 5 watts. R I. R I- 50 ohms.

5 watts .

• • •
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G A·SOUI 9-Tra nsformer with 7 secondary wind­
ings. three .5 volt a nd four 604 vo lt windings .
Se ries-connect 6 and 7. T e rmina ls 5. 6·7 and 8
wi ll be the primary termi nals. Se ries-co nnect 14
a nd 15. Terminals 13. 1~·15 and 16 will be the
fe edbac k winding terminals.
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8786- This transformer has four 6A V.C.t. wind­
ings and makes a good 200 watt supply.
I. U!'IoC circuit fig. 5.
2. J2 v. input.
3. Transistors-2N l554 lip to ISO walls input.

2NI 163 above 180 watts.
4. Connect terminal 3 to 8. Connect terminal

5 to 12. Terminal 3 should be connected to
the emitter of transistor Q1 and terminal 5
to the emitter of transistor Q:!. using # 14
o r la rger wire. Terminal 4 is the plus 12 volt
inpu t terminal. Connect termina l 7 to the
base circui t of QI and terminal 13 to the base
circuit of Q:!.

5. R 1 = 1000 ohms. I watt. R=!. R:~ = 10 ohms.
10 watts. C=! . C:l = 5 mf. 25 v.

6. A voltage quadrupler across 9 and II will
give approx imately 96 volts for bias.

7. With a voltage doubler across I and 2. d.c.
ou tput is approxima tely 7S0 v , at 2S0 rna.

T his list by no means represents a ll of the 400
cycle fi lament transformers wh ich can be adapted
for use in d.c.-to-d.c. converters. A few simple
checks can be made on an "unknown" trans­
former to help determine its suitability for con­
ve rte r usc . Usually te rmina ls I and 2 are the
o rigi nal li S v, winding. With an ohmmeter.
check. the resistance of a ll the wind ings on the
transfo rmer. T he resistance of the original 115 v,
winding will usually be one to five ohms. ( Pos­
sibly higher on small transformers.') \Vith the
ohmmeter. check the continuity sequence of the
other windings on the transformer. Filament
windings will usually have a very low resistance.
showing practica lly ze ro ohms if the wire size
is fa irl y large. If the t ransformer has a ce nter­
tapped wind ing which appears to be a filament
winding. it will most likely work in the circuit
of fig. 7.

If the transformer has two or more windings
which appear to be filament windings. it will be
necessary to de termine if the voltage rati ngs of
the wind ings are the same. Do not a tte mpt to put
11 5 volts 60 cycle across the primary to check
the voltage across the other windings. This will
result in a burned-up transformer or blown fuse.
or both. Six to twelve volts from a 60 cycle
filament transformer applied across the primary
of the "unknown" will give enough voltage
across the o ther windings to determine if the
voltage ratings are the same.

Equal-voltage windings can be connected in
series 10 provide new primary and feedback
windings. If the current ratings of the windings
are known. even approximately. wind ings can
be paralleled to obtain a higher current capacity
for the new primary.

Once the winding configuration of the trans­
fo rmer has bee n dete rm ined . the mos t appro-
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priate circuit can then be selected. When a trans­
former is first tried in any circuit. and the
transformer does not switch. reve rse the base
connections to the transistors.

In figs. 4 and 6. safe resistor values to try
initially would be Sand 100 ohms for R I and R',!, .
The final value of the resistors will be deter­
mined by the sta rting load requirements. Resistor
R I may have to be reduced in value if the con­
verter has to start under full load.

In fig. 5. a safe value for R I would be 300 to
4()() ohms. and safe va lues for R ',!, and Ra would
be S ohms. It may be necessary to reduce the
value of R',!, and R;, if the starting load is heavy.
A good value for C',!, and C:1 is 5 mf at 25 v.d.c.
Always use a 500 mf capacitor across the input
terminals.

In fig . 4. 5 and 6. the base resistors should
be 10 watts for safety.

In fig. 7. R io R ',!, and R:I> R I • values of 5 to 10
ohms and 100 ohms at 10 watts are suggested
for initial trials.

A base current of 600 to 700 rna for the
2N 15S~ and approximately I ampere for the
2NI 163 transistor will be satisfactory. This cur­
rent can be metered . If the converter is not being
bui lt fo r a high power output. the transistor base
current can be reduced in the interest of better
efficiency. If the regulation of the supply holds
up reasonably well under the required change
of load. (he base current (hence base drive) is
probably adequate. If the regulation seems to
go to pot under load. the transistors may have
inadequa te base drive .

A word abou t the voltage double r used . Val ues
of doub ler capacitors larger than 16 mf are not
recommended. About 8 mf seems to be large
enough. A large value of capacitor will result
in an extremely large initial starting current for
the supply due to the charging current require­
ments of the capaci tors .

One final word of ca ution about us ing these
transform ers in d.c.vto-d.c . converters . A banded
"C" core is fairly easy to take apart to remove
and replace windings. Howe..:e r it is almost im­
possible to " re-band" them with sufficient force
without a tool made especially for the job. A
"hand re-banded" core will very seldom work in
a converter circui t.

Modulation Transformers

Another use of ~OO cycle filament transform­
ers is for modulation transformers in a tran­
sistorized modulator. The turns ratio between
windings can be determined from the voltage
ratings of the windings . The impedance ratio
wou ld then be equal to the square of the turns
ra tio. Example: The modula tor has a collector­
to-collector impedance of 28 ohms. Input to the
r.f. final is 250 volts at 80 mao Thus 7. = 2S0 /80
= 3130 ohms. The impedance ratio is 3130/28
= 112. A filament transformer with two 5.0 volt
windings connected in series will gi..-e a ratio of
N :!. /N 1 = 115/10 = 11.5. The impedance ratio
will be (N',!, /NI) ',!, = I I.5',!, = 132. This is fai rly
close to the requirement of 11 2. •
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URBAN lE JEUNE. JR. ' . W2DEC .

The followi ng certificates were issued between the period from December 6th, 1963 to and
including January Sth. 1964 :

. ..• . . . . .• . . . 3S0

SSB WPX
ReKinald J . Heck
Dick McQuillan
ROKer W . De Busk, M .D .
Devourers J oha n
Do n R . T ho m pson
L. T. Evans

VEwRG
VE7P U
KwlSG
O~4UN

V P7NS
WA 6ES II

I II
"2
IS3"415S
1' 6

W 6CIIY
W f>K G
K~L5G

K~OSV

WPX ENDORSEMENTS
Conti- Endorse-

.\lode ,,('fIt Band ment
C \ \ ' .. . 350
C W . . .. 3S0
CW E 350
S5n . . . . . . t 4
" ho ne ,.. .. . 14
CW F
C W .
CW O.F
Mtxed 0, F
Phone . .. . .. •28
cw .A
C \V ..... . .. .. .. • • • • • • • . • • • • . 3S0
\l h ed .E
C W . . 3~0

W tlTrN C W 21. .•• •.. .3~0
OJI V E C W E
DnCp S5H 14

Phone E
DJSVQ C W 3S0
DL7CS C W E.F 14. 21
ITiAGA . C W F
LA 3UF C W . 3S0
OK1SV C W .E . A . F 14
OK3EA C W . 21
O N4UN 55R ....• .E 3.5
ST2A R C W 14.21
UR~FY CW E
VK 3RJ CW .. . 3S0
A-A~ia ; E -Eu ro pe ; F ·Arrica : ,'V-Nort h A merica ; O·
O cea nia ; .y-South A merica .

KINOL .. .
KIS II ~
K20 US
WA 2EOQ

PHONE WPX
t 04 G 3NFV Ro bin Sykes
lOS Zl4HO V. Roy J ackson
106 II SF Serafino Franch i

MIXED WPX
82 W 3NK\1 Sia n ley S . Springer
83 LASS Emil Standal

W 3GJY
W4l1 U E
W 5I.GG

Stephen J , W o!fhope
C , LaM ar Ray
Ibsen Drumond
V lad im ir Srd inko
C larence E . Longstret h
Kenneth Dougla s lI a lsa "
Alexander F. Kamalagin
Yu r! Ph ilipienko
E rich F le ig
Steve Eyer
R ich ard Zwirko

Gunter Pfannkuche
Jo ...e T o ro
Galim Gadyamow
K almln grad Pioneer s

House
George K h , K hodjaev
R. I. v aughan
David P. Baker
George C. Hanta
Fred W . Kilburn
Arne L. Sangwrll
G ay E. ~ti1ius

Tach io Yonemura

s. C. Sha lla "
Chas. E. Johnson
Da vid l. Tho mpson
Anders M . Thorrud
II . E. Taylor
Dr. II. ten Herket
Reginald J . Beck
Gee. II , Buchanan
T. A. Hughes
F rank M ont gom ery

W 3ZHQ
KIRTU
PY4Z1
OK1 SV
WA 5CHL
G3 H R Y
UA41F
U L7C II
DJl U E
W9KXl
KIHTV

TWO·WAY SSB WAZ
Kf.CY G S . C. Sha llon
LA ItLF Anders M . Thorrud
W SIY U II. E. Ta ylo r
W9JYJ F red rick H. w tutams
V EtiRG Regtnald J . Heck
W 9U ZC J . H . Carnell
WSKFT Bryan Edwa rds, Jr.
SMSIC To re Dahlberg
WSQV E Col. Ca rl II . Hatch

CW WPX

CW·PHONE WAZ
DUTW
KNRK
V IRA G
U A 2K A A

A LL·PHONE W AZ
K 6CYG
V E4X O
KSMDX
lA8LF
W SIY U
PAllZO
'lE8RG
EP2AG
K2JGG
W5JWM

U A 41' W
W .5ARJ
W 6W X
KISH N
W2V UF
lA3UF
W4NJF
JA tHRK

2IS
2.6
211
218
219
220
22 1

'"•••

'07
'0''09
1I0
>II
51:!
.513
1I 4

'"1I6

'"

2().1
20.5",.
207
20.1(
liN
210
211
2 12

21.\
224

1884
188,5
1886
IIlS7

18118
IMM9
I R90
1891
I HI).:!
H(9)
1894
IM9S

VS6AM

It is with deep regret that I report that another
old-timer from VS6 has passed away suddenly.
A . ~1. Houghton. VS6A~t. known to all as
"T iny" d ied sudde nly a t sea ofT Bankok on No­
vember tu th. )963. age 63. His body was flown
back to Hong Kong for buria l and he wa s buried
near to his old friend Pa t. VS6AE. who had
predeceased him by only a few weeks. Many
Hong Kong amateurs and C R9A H from Macau

. llox 35 , H azlet, New J ersey 077 30

attended the fu nera l.
"T iny" wa s a ship's engineer. sta rt ing in the

old Kowloon Docks about 1928. He sa iled on the
San N am I/o; on the \Vest River using the ca l
ACISN in the early days and was. in fact. the
first opera ting amateur in the region. At tha t
time, his land-based contacts were Pat O'Brien
( then ACIPA ) . John Alvares ( then AC3JJ) and
John Cotton (then AC4HW) . During this period
"T iny" was awarded a medal in connection with
the capture of pi ra tes in thi s area . In 1930
"Tiny" was issued the call VS6Al\f and was
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CWWPX W2KIR ..... Sit VE40X 461 W7ABO 419 K9EAB 450 LA5HE ... 351 W3VSU ....300 W6VY ..... 570
W2GT ..... 510 W9WIO 460 HB9TT 419 W6YY 448 ZS6 1W ... 350 W4NJf .... _300 W5lGG ...,565

W2HMJ 685 K9EAB ... 510 W9WC E 458 KH6BlX 418 G8KS 430 KORDP ... 300 W48YU 557
W8KPl 652 Dl3RK 509 W3BCY 457 UA41 f 417 VK6RU 421 SSBWPX VE3BKl .__300 K2ZKU 555
W5KC 647 W8RQ 505 W7HOl 457 K2PfC 415 W3AYD 420 W40PM 506 KlSHN 300 W3AYO 552
W2AIW 617 W9UI S 505 orin 457 VK3XB 415 f 8P I 418 MP4BBW 462 K2POA 300 YUIAG 552
W2EQS 605 PAOlOU 50S f 9MS .... 457 WI DGT 415 PIIAX 413 HS9Tl 452 WOCVU 29 1 HB9EU 551
W40PM 600 G3EYN .. 503 OK3 EA 456 W5AWT 41 2 K2CJ N 409 W3NKM 451 G16TK 278 WDMCX 529
W6KG 596 YU1 AG .... 503 UC2AR 456 W5DA 412 Dl3TJ 404 G8KS 450 K5QGP ..... 277 W2GT 528
ON4QX .... 579 W3GJY ,.. 503 K4TEA 451 WA2D IG 411 DU Ff 404 K9EAB 439 K80NV 275 Dl3RK ..... 525
W2NUT 571 W6YY _". 502 W3PGB 450 W2PTD 411 WI0RV ... 404 G3AWZ ... 428 VE3ES _,_ 274 DJ 2KS 524
WSlY 570 Dl 7C S ... 502 DlIYA 450 K5ll0 411 WlUOP .. 402 G3DO .... 424 K2JfV 266 GSKS 520
W9UXO 566 K2CPR 501 Ol9KP 450 W40KP 41 0 W6USG ... .400 G3NUG .... 423 K2MGE 263 OE lff _._ 519
K6CQM 565 W9SFR 501 WSJ IN 449 WI CKU 408 VE3BQP ... 386 W3MAC 403 W3AYO 262 K9AGB 510
W50lG 564 W2EMW 500 WSKSR .. 449 K41 EX 408 SP7HX ...., 3S 1 WIDRV 370 W4EEU 262 PAOlOU 510
W2HO 563 W2FXA 500 W3AYD 443 K41VE 407 TG3AD ..... 381 W2HXG 359 OLIPM 25 7 HK3lX 508
W5lGG 558 W2MUM 495 W6UNP 442 W5AfX 407 Ol6VM .. , 376 Tl 2HP 356 XElCV 256 W4BQY 505
W9 DWQ 556 WIWlW 494 VK3XB 439 W4CKD 407 W3DJI 374 W6YMV 354 G3FKM 255 W3KPD 501
Dl I QT 552 lA30'8 491 W3BQA 437 SM5AJR 406 PADSNG 369 I I AMU 346 UR 2AR 255 WSUMR 500
K2ZKU 552 OK3Dt 488 LA5HE 437 G3FKM 366 PIIAX 345 WHO 253 LA5HE 500
WIEO 549 SM5CCE 488 VE3ES 433 Phone WPX WSUM A 363 KIIXG 344 W6USG 252 KP4AOO 500
WI IlB 546 W4 BYU 487 G3 HIW 433 W9WHM 605 SM3AZI 362 W6RKP _.. 343 K2ZKU 251 ST2AR ... 4S9
K2UKQ 546 W8PQQ 481 WSUMR 429 CTlPK 603 Ol2UZ 361 VE3SQP .. 334 Mb:ed WPX JA2JW 480
W9YSX 544 ON4FU 479 WDAUB 429 W8WT 589 SM3EP 361 W4RlS 322 W3CGS 475
W9GfF 538 W4HYW ... 47S W2RA 428 G3DO 583 WIOGJ 358 W2VCZ 320 W40PM 658 W9FVU 474
ITlAGA 536 W8 1BX 476 K511 A 42S CTlHF 565 W5ERY 358 WIUOP 318 G300 ....._624 G3HDA 469
SM7MS 534 W5BUK 475 OKIMB W2YBO .. , 318 W9YSX ... 622 G3fKM 463
G2GM 526 WDMCX 472 W3CGS :~~ MP4BBW 506 W6CHY 35~ WSPQQ 315 W8WT 621 OLIYA 456
OK1SV 517 SP6f l .... 468 WIElD 425 DJ3CP ..... 473 WSJIN 356 WA2EOQ 315 K9EAB 606 W10RV .. _455
K9AGB 51 5 WJOCU 466 OE3WB 425 W9YSQ ... 471 G3GHE 356 K4PU S ..... 305 WSJ IN 605 VK2DI .... 454
KP4CC 51 5 K6SXA 464 Kl7Mf 424 W9UZC 462 CX2C N 354 OJ3CP ..... 304 W3NKM 605 WOISQ ... 452
W6WO .... 511 PY4 0D 462 SM5WI 424 PAOHBO 453 PY2CK 354 WA2SfP ... 300 W30CU 588 G3NUG ..... 452
DJ2KS ..... 511 JA2JW 461 WOPGI 420 G3NUG .... 451 5A5TO 353 K2TDI .. 300 W90WQ .. 571 Gt6TK ... 450

known to many oldt imers under th is cal l.
After the second \Vorld War. T iny sailed on

(he 1\" ·0 111: Sal and used the call C R9AM for
<I period between 1946 and 1953. After 1953 he
was employed on fo reign vessels and had to
confine his opera ting as VShA~l to his short
periods between voyages.

"Tiny" will he sad ly missed by all mem bers of
the Hong Kong Amateur Radio Transmitti ng
Society and by many other friends th roughout
the world , especially the oldtimers. Our sym­
pathies go 10 his widow and children in their
tragic and sudden bereavement. Tlnmt;s lIoliK
1\0111: A m tltc ll r Rad io Transm itting Society,

SSB DX HONOR ROLL
W2lX 288 W6RKP 265 WA21lS 240
WSPOQ 2M W3lMA 261 W1AOl 238
T1 2HP 283 PZl AX 261 PJ2AA 232
PY4TK 27. G8KS 261 W7 DlR 232
K9EAB 279 G3FKM 261 K8NIO 23 2
K4TJl 279 W51YU 260 WOCVU 229
W2VCZ 279 Ol ll N 258 OZ7 FG 228
W2BXA • 278 MP4BBW 256 K4AJ 226
W8EAP 278 W3MAC 254 G2Pl 225
woavz 278 G3NUG ... 253 W4UWC 225
K8RTW 276 W6BAF .... 252 WA6EYP 222
W2TP 276 WOUUV 251 WOPGI 221
VQ4ERR 275 KlIXG 250 WA6HOH 219
K2MGE 272 G2BVN 243 W3VSU 217
W2FXN 272 W6WNE 248 W4RlS 210
W6UOU 270 W6PXH 247 Dncp 207
HB9Tl 269 W8YBI 240 WIICV 205
WOQVl 268 K6lGF 244 OH2NB 204
W40PM ... 265 K6ZXW 243 W9SFR 203

ENDORSEMENTS
W2BXA ... 200 W2BXA 100 KlAfC ......... 50
W2RGV .. 200 F2KC ....... 100 W1PU ..... 50
K80NV ...... 200 PAOKF ... 100 W2KXl ........ 50
W8WT -...... 175 1l9CT / K3CNN .... 50
KDTJW ...,_._ 175 Dl9CTA 100 W5CK 50
OLJRK ........ 175 W2EVV ........ 75 K6UTO 50
K5FlD ......... 150 K2HOE ... 75 W7VKO 50
W6RE H .. 150 W5VSQ ... .. " EI9AE 50
KOTJW 150 f 2KC 75 ON4UN 50
K3BN S 125 KA2RJ 75 PAOPOB 50
K5FlD ........ 125 ON4UN 75 UA3FU 50
W6AEH ....... 125 I S6lW .. 50
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DXer of the Year

The Virginia Centu ry Club has awarded the
1963 DX Ce rtifica te to W4EC I. Ad. Atkerson.
of Birmingham. Alabama. for his outstanding
contribu tion to the ad vancement of DX during
19h3. A d '!'. energy. enterprise. and efforts have
been responsible for the success of the greatest
DXpedition of all times which has been in prog­
ress fur over a year and a ha lf wi th the ..ole
DXpeditioner. Gus Browning, W4BPD, at the
helm . Without the ma n behi nd the scenes. the
DXpcdition would have hogged down and ama­
teurs would not receive benefits therefrom.

Th e handsomel y engraved pl aque was
presented at the Club's annua l dinner on Janu­
ary 16th in Norfolk , Virginia . The 1962 award
went to G us Browning himself for his par t in
extend ing the internat ional handclasp of DX to
li tt le known parts of the world.

The runners-up for the award were W4BPD,
W2CrN , ff B9TL. and UA3C R. T heir part in
the great activity in DXing is recognized and
apprecia ted.

WAZ and WPX
T he W Al a nd WPX cert jfica tes are awarded by
the CQ OX depa rtment. WAZ ls issued for proof
o f ccmact with the 40 Zones of the world as shown
o n the o fficia l WAZ Zo ne Map. WAZ is Issued in
three e ta ....es, i.t'. A ny mode, a ll phone a nd all
s.s.b. For complete rules. see the J anua ry. 1962
CQ. page SO.

WPX is Issued in fo ur classes, r.e .• a ll c .w., all
phone, a ll s.s.b. a nd Milled . The num ber o f prefixes
required are : C.w.-300; Pho ne-300 ; s.s.b.·200; Mixed·
400 . For com plete ru les. see January . 1962 CQ.
page S2. WAZ ap plications, Zone Ma ps and W I'X
applications may be obt ained from the DX Ed itor
a t the address shown a t the head o f th is colu mn.
P lease send a self-addressed, stamped envetc pe o r
a sett-addres..ed enve lope and a n IRC. A ll appl ica­
tions should be sent dire~l ly to the OX Editor.



Stu Meyer, W2G HK (left) presenting some equipment
to John Goyer, HB9A EQ, Presid ent of the Inte rnatio na l
Amtlte ur Radio Clu b, 4UlI TU. Stu is founder of the

Ha mmo rlund " OXped ition-of-the-Month."

W6FAV /KP6AZ s..... inging his bug at Palmyra hland.
Ja y will repeet his performance from Ncvcssc Island
(KC4) and Swan Island (KS6 ) during the spring of 1964.

a t any hour the band may be open . Generally
though, the hand folds when the sun goes down.
Look for the boys around 7.240 kc and 14.250 o n
SSB, ( 'I'll" W A 6/1 TK )
LA Houn..t: J ac k.Zg lOtj. rcports via the LIDXA
that the South African Government is trying to
establish a weather station on Bo uvet. T he
island belongs to the Norwegian Government. If
possible. a ham will go there to operate the sta­
tion.
TIS C had: For the information of CQ readers.
I would like to give a few details of 01)' opera tion
as TTSAJ and 1TSA at Fort Lamy. the C had
Republic. My initial work from Fort Lamy was
under the call KtlLVH /TI8, where I made a
few c.w. contacts usi ng the rig of a local ama­
teur. unt il the KW l\ t -2 an d 301.- 1 arrived. T his
was from October 15 to October 23. On October
24. the Collins equipment arrived and I operated
two more days I1TS. until the CQ WW DX
Contest of the 26th-27th. During the contest. I
operated at TTSAN. and including a few days
afterward. about 500 QSOs were made. From
October 31 to December 4. I operated at the
station of Tl8AJ . where I made about 70n more
QSOs. mostly on 20 s.s.b.. but there was a little
20 c.w. as well as 15 s.s.b. activity abo.

T he QSL address I gave was always the same:

".• • r \

Here and There

\'Q9I1U DXpedition: w o rd fro m Les. G 8K S. to
the effect th at Harvey will leave on February 1-4
for Chagos, followed by Rodrigues and Agalega
or St. Brandon. QSO information as follows:
O n s.s.b.. will tra nsmit 1-4.11 5 and 2 1.400 and
will listen 1-4.250-60 and 2 1.405--450, res pec­
tively. On c.w. . he will transm it 1-4 .0 10 and
2 1.0 10 and will listen 14.020-30 and 2 J.020-30.
respecti vel y, 10 meter opera tion will depend on
band conditions, bu t no opera tion is contem­
plated on -40 /HO meters, QSLs go via Les Hill.
G8 KS. "Rivenhall." Holwood Park Avenue.
Farnborough. Orpington. Kent. England. Con­
tributions will be highly appreciated to help
cover up the expenses. which are estimated at
around sI .250.
~1:lh.lsia: G3 HC L will QSY to both East and
\Vest Malaysia in March o r Apri l and will up­
cra te a ll bands and modes. [ Fns WG DXC)
CEflXA San Felix: He on the loo kout for th is
one in la te March or early April.
CEO Ea..ter Island: Oscar. CE0AC. has been ac­
tive working contest-style with a THe note. He
is usually around 14.055 from 1300 G\IT. (Tns
II'GDXCj
C R-l Cupe Verde Island: C R-lAD reported work­
ing s.s.b. from 1-4.125 kc saying he will be there
several months. iTns: WGDXC)
C RR Portuaue..e Timor: C R8A D has been some­
what act ive on l·t040 kc. His name is Bar ami
he may be on anytime between 0800 and 1300
G M T. (T1Ix 1.ID X A )
ETJ Ethlopla: ET3CC is very act ive most morn­
ings on t 4.05 1 c.w. be twee n 1400 and 1500 GMT.

( 711x L JlJXAj
FilM Co mu ru Island: fH 8CD. ex-F H8CD. will
reac tivate this station for the third time. Andre
will be there for a year. tTnx WG DXC)
FUMXew Hebrtdese FUKAG has been active on
20 meter c.w. moving between his two crystal
frequencies of 14.040 and 14.015 kc. ( T1Ix
U/)X A )
H no Llchten..lein: Any H H9 station operation
portable in Lichenste in will now use the HB0
prefix . (T lIx VERON)
1\. I.7 SIH.'IIl)'1I Island, AI:lsku: K I ~IAT. W A X­
KCZ. WA5IJ X and \VAtlB l. K have pu t an ama­
teur sta t ion on the air. They acquired some gear
fro m Anchoragc and erected antennas and then
for three months worked on getting the gear to
work and on the air. The equipment used is as
follows: Eldico 558-100 as an exciter to a John­
son Kw. The receiver is a HQ- l tlO and the an­
tenna is a sloping V headed right down the
cen ter of the USA. At present. the only men
left to operate are Mike, WAXKCZ: Charlie.
K IM AT ; and Stu. WAtl BT K. They are on 20
and 40 every day from 02no 10 0500 using the
cl ub ca ll of KL 7EF N.

Where is Shemya Island '! It is 35 miles east
of Altu which is the end island on the Aleut ian
C hain. The coordinates are 174 0 East 53 0 North.
They opera te on Bering Sea Time.

They would like phone skeds with the states

March, 1964 • CQ • S9



SIR GUS BROWNING PhD co, W4BPD

Barr ing any unforeseen last minute hap­
penings. Sir G us will be Guest of Honor at
the North Jersey ox Associat ion's W2-DX
Banquet at Schram's County Restau rant .
Scarsdale, N. Y. on Saturday. March 21st .
Festivities begin at 3 P .M . and tickets. at $7.50
per person. are available from the Ticket
Chairman. Bob Stankus. W2VCZ. 30 Pitcairn
Ave.. 1-1 0 Ho Kus, New Jersey. Seating is
li mited. so order ea rly !

Two of Switzerla nd ', mod po pular hams a re Ro lp h, HB9EO. on the left a nd felix . HB9MQ on the
right. Both Rolph on d Fel ix have been on bo th ends of the ex pileups. (Tnx K80NV and W2GT)

\VOLYQ. Boulder. Colorado. However. some We stray from :W to meet the I ewfoundland
confusion may have arisen. since some of the net at 2230 GMT and then re turn to 20 'til ;5

local amateurs also operated the sta tion. giving closes. A reminder to certificate hunters that we
the address of their QSL ma nager. K2UYG . issue the Codfish Certificate for a 10 point score
Anyone who worked Tom under any of the TIS resulting from contacts and phone pa tches with
call s ment ioned above. must QSL to \VOLYQ or Argen tia area stations. Any QSL cards for Ar-
di rectly 10 me at the add ress given below to re- genua area stations which include places such
ceive a ret urn QSL card. I have received several as Argen tia. Placentia. Dunville. Freshwater.
hund red QSl.s already and will answer all that should be sent to the Argent ia Amateur Radio
have included s.a.s.e. o r coupons. There may he Club. Box 12. Navy 103. Fleet Post Office, New
a lill ie delay. since I am very busy. but all will York. N. Y. 09597.
receive ca rds in due course. \,1-2K :'\c ~· is: Ken. VP2KJ . is back home at

I might also mention that the primary purpose Nevis Island and active on 15. 20 and 40 s.s.b.
for my visit to Chad was not an amateu r Dx- and c.w. Ken has a new tlT-32. Drake 2B and
pcdition and that the relatively sma ll number uf TA -33 jr. He hopes to put some of the ot her
QSOs was d ue to the fact that I had a co nsider- VP2 spots on in the near future. (Tux lV4SSU)
able am ount of other work to keep me busy. I VI-' nnlmnms: Harold , VP7CX. has taken to
met five ot her am ateurs in PI. Lam y. all of whom 6 meter DXing and has already worked 40 states
extended to me their warmest hospitality. Un- as well as FG7. P P8, HIS and KP4.
fortu nately. none of them operate s.s.b. or speak VIIX South S:mdwkh: Ken. VPXHF. will he ac-
very much English (French ) but they are very rive ashore on South Sandwich for a period of
competent technicall y. and are anxious to get three weeks during xtarch. 20 meter s.s.b. and
at least one s.s.b. rig on the air. All of their c.w. will be used with a possibilit y of 15 meier
operation at present. however, is low-power a.m. s.s.b. 15 and 40 meter c.w. will also be used . Ken
( mostly French ) and c.w. Their calls are is a terrific operator so this should really be a
TfSAC. AN. AI. AM. AP. good one.

My total score during my visit ran something VO l Zanl ih:tr: VQIIZ has bee n active on 21.030
like this: 1.200 QSOs. 11 5 countries. 36 zones. c.w. between 1700 and HmO GMT. (T ns NCDXCj
42 states . I always used a vertical ground plane \'R I Ocean IsI:md: VRI G is very active on
antenna. except for a little operation on 15 with 14.100 and 1 ~ . 3 00 s.s.b. between 0600 and 1100
a very crude cubica l quad . G~IT. (T nx F DXC)

Thanks to Tom. W0I FQ. for the letter. Tom's \'S I West ~la laJsia: I wou ld like to tha nk Dave.
home QTH is T. M. Georges. WOI FQ. 74 1 K7GC;\I , for the fo llowing information on
Ithaca Drive. Boulder. Colorado. VS IMB. Dave is Ted's QSL Manager.
VA l Franz Jusef Lund: UA I KED has been Ted. VSIJ\1B. operates nearly every day
active on 1~ me c.w. around 1800 GMT. sometime between 0100 and 1700 GJ-IT, but
\'1\9 Heard Islandr VKOVK. who is now home mainly from 113010 1500 GMT. During the latter
in Austral ia. was unable to stop at Heard on the
way home from Antarct ica.
"OJ Ne wfoundland: The following is from
Chris. WB2CDB /VOI: Our limitat ion is the
antenna situa tion. The prevail ing winds of the
Argent ia. Newfoundland area prevent us from
keeping our beam or quad up for any length of
time. \Ve lost our beam and we have had our
qu ad blown down twice. It soon will be put up
again for anot her try when new radials for it
arrive from Nova Scotia. There are about 20
act ive members in the Argent ia Amateur Radio
Club and we all operate on 20 most of the time,
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pan of November and the first part of December.
the gulf sta tes have bee n consistently hearing
him from 1130 to 1300 with the peak coming
around 1230 GMT. The east coast has also been
working him. but as anticipated for this time
of year only a limited number of west coast
sta t ions are working him.

Ted is a convert to 20 me ter s.s.b. and operates
mainly between 14.250 and 14.280. He some­
times operates from 14.105 to 1..f.125. however.
I am requesting him to acknowledge US c.w.
sta tions o n frequency so that he will know that
he is being heard sta tes ide .

lie recently moved out of the city of Singapore
where his electrical noise level was high due to
air conditioners. He now has a more suitable
location with a temporary vertical antenna.

Ted is a Capta in in the Royal Corps of Signals
and has held the calls G3NJ M. and OL2G A.
He has been in the service for 14 years and is
a member of RSG B. He is married with three
children and is not new to the DX type of op­
era tion.

QSL Informatio n: WS and DX sta tio ns send
s.a.s.e. to : Da vid R. Brush. K 7GC ~1 (wit h
G MT). 15929 ~Iain Street. Bellevue. Washing­
ton. fur all contacts after July 29. 1963.
v 2 A ndnuum hiand: VSILS will operate from
Andaman Island for ten days in A pri l. (Tn.\"
NI~IJXC)

X EO: K61CS hopes to obtain permission to op­
erate XEOICS from ~Iarch l..f to March 29.
Bot h fone and c.w. will be uscd.
XWK I.OIOS: The fo llowing letter is fro m Chas,
XWXA U. via the l.J DXA : "At present there arc
only 3 legal stations in Laos. XW8AL, AU and
AV. Of course. a Laotian call is permanent so
it is remotely possible an already licensed ama­
leur might return . but it is doubtful. I will keep
you posted on the activ ity here.

"The Hg-stat ions have formed an amateur
society and are taking the necessary steps to
have Thailand removed from the banned list.

"VS4 RS. Ron. is active on 1..f.300. crystal con­
trolled . but should have additional crystals soon.
Incidenta lly. he emphatica lly doesn't app reciate
stations sending him cables and letters request­
ing skeds.

"There is a move underway for a DXpedit ion
by VS II.X and group to Bru nei. North Borneo.
Sarawak, and perhaps one or two other spots.

"1 am work ing wit h XW8A L. Phanh. on a
DXpedition to Cambodia next year. Frankly. I
don', hold much hope for approval:' Sincerely.
C harles Swain. XW8AU / KLnIU. K4GTZ.
YA AfJ.:hllll j~tun: Dick. K4UT E. is now in Af­
gha nistan. He should be getting o n the air about
April 1st. Dick hopes to do some traveling
around the area and operate from several di f­
ferent countries. Glen \Vard. ex-9N IG\V. now
K4KI\ IX. will act as Dick 's QSL Manager. Dick
will be in the YA area for twenty-two mon ths.
Z L3 Chatham Island: Z l.3VB has been active
around 0300 GMT on 14050 kc. His chirpy no te
is easily identifiable. ZL2GX is sending an s.s.b,

This is Torishima Isla nd; site of recent JB8 activity.
Operators (center) are, from left to right: JA1HQF / Ja8,
BRK / J B8, HQG / JB8 WU / J B8, and KHGIJ B8. 80tt om,
JA1BR K picking one ou t cf the 20 meter e.w. pileup.

(1nx JA J8RK).

rig to ZL3VU. (YI/X VERON and FDXC)
7...';;2\ 11 ~ht rion Island: Ray. ZS2 1\1I. will Q RT
at the end of March. His rel ief man is not inter­
ested in ham radio. Ray is active dai ly on 14.055
kc between 1300 and 1500 GMT.

7...'i9 BechuanaIandr ZS9A is a new station and
will be there for a year. Presently active on
14.080 with 50 watts and a dipole. (T nx
NCDXC)
4\Vl Yemem 4\VIZ is the legitimate and valid ly
licensed call lette r of Angus Murray-Stone.
Angus will activate this station when his business
calls him to that area. ( Tnx WCDXC)
5 U7 :"iJ:cr: Yves. 5U7AC. has purchased the
s.s.b. eq uip ment of 5U7A H. Yves has bee n very
ac tive on s.s.b. on both 15 and 20 mete rs. (Tnx
K9EAB)
SZ4 Ken}'a: SZ4 replaces VQ4 as the official
prefix for Kenya.
6\,"'8 SC llc~:t I : 6\V8AC has been very active on
14,01 0 kc around 1400 GMT. ( Ttl.\" FDX C )
9G l Ghamu Drew. 9GIEX. is looking for N.
Dakota. S. Dakota. Idaho. Monta na. and Wyo­
ming to complete his \VAS. He is on 21.415
unti l band folds. then 14.280 kc.
9:\12 West M aIOl)'si:'l: 9 ~12DQ has been very ac­
tive between 14.100 and 14.1 20 kc s.s.b. be tween
1200 and 1300 GMT. ( T nx WG DXC)

[Colllinucd 0 " page 98]
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CONTEST
I

,
FRANK ANZALONE ' , W1WY

CALENDAR OF EVENTS

Feb. 2q· ~tar . I
Feb. 29·Mar. 2
Ma rch 14-16
~I a rch 14·15
Ma rch 23
~t arch 2K·29
A pril 11- 12
April 111-19
A pri l 25·26
Apr il 25-27
May 2-)
May 9·10
\I ay 9-10
M ay 9·11
~I ay 1~17

May 29·June I

REF Phone.
YLiO~t Phone.
YL/O ,"' c.w .
A RRL OX Phone.
Pakistan DX.
AR RL OX c.w.
CQ W.W . D X 5 .S.n .
H e lve tia 22 .
PAC e c.w. & Phone.
Missou ri Party.
CQ S p ring V H F .
USS R nx c.w.
Ol CCA c .w.
Georgia Pa rt y.
OZ CCA Phone .
CIiC/ HTI I /F HC Party.

Results 1963 USSR DX Contest

Unned States WIC KA 600 WI RWU 42
W6VSS • %72 W A2Run 330 K~FTn 20
K II61J 31:!:! W4HOS 3:!0 W,S MCC . 18
W6I IJTI W4R XY11 .. 312 K7JR E 10

K H6 2- K3C UI 204 COllado
W9 EWC 2407 W 3QlW 190 V EtlRII .7.
WA6S 8 0 23 14 W 3SQ X '"0 VE3AU 47.
W 7UXPI W7HTlI 15O VE6MC 10'

KII 6 llOO W 3Y UW ., VEMW N • 8
W2WZ • 731 W4ZQK .4. V E 21 r, . . s

issue of QST . Logs go to ARRL. 225 Main St.,
Newing ton. Conn. 06 111.

Pakistan

REF Phone

Starts : 1400 GMT Saturday. February 29.
Ends: 2 100 GMT Monday. March I.

The c.w. section is long gone. bu t you phone
men should be able to make this one in time.

T he January CALEND.'R tells you how to figure
ou t your score .

Send your log to : Reseau des Emetteurs
Francais. BP 42 01. Paris R.P .. France.

YL/OM

I·holle- Feb. 29-~ lar. 2. C.W.-M ar. 14-Mar. 16.
Starts : I ~OO G~IT Sa turday.
Ends: 0500 G"T Monday.

T he YLs got short-changed o n their da tes this
year. If you fellows want to help them out and
stir up some ac tiv ity. check Loui sa Sando's YL

Co lumn in the Fe bruary issue.

ARRL OX

I·holle-~ I a r. 14- 15 C.W.-:-Ol ar. 28-29.
Starts: 000 1 G~IT Saturday.
Ends : 2400 GMT Sunday.

Above dates are for the 2nd week-ends. The
firs t section was in February. We gave you a
brief rundown of the rules in last month's
C ALE NIlAR.

If yO ll need more deta ils. check the January

- 14 Sherwood Roa d . Stamford. Conn. 06\}(),S.

Starts : 0000 GMT Monday. :-'I a rch 23.
Ends: 2400 GM T Monday. March 23.

T his is the 2nd annual Pakistan OX Contest
sponsored by the Tigers Amateur Rad io C lub.
It is held on March 23rd each year in celebrat ion
of its Republic Day. Here is your opport uni ty to
work some of those rare East and West Pak istan
sta tions. condx permi tting .

I. Activity is limi ted to the 7 and I ~ mc
bands.

2. Both c.w. and phone. or mixed co ntac ts
are permitted .

3. Serial numbers will co nsist o f four and five
figures. RS ur RST report plus your zo ne num­
ber. (Same as CQ co ntest.}

4. Each completed contact with an "P sta­
tion counts 3 points; incompleted contacts 2
points.

5. The same sta tion can be worked twice. o nce
o n each ba nd.

6. Althou gh logs are solicited for the entire
24 hour period. only contac ts made during a
continuous 12 hour period will count.

7. A ce rt ificate will be awa rded to the single
opera tor scoring the most co ntact points in each
cou ntry and each call district in cou ntries of
large areas (USA. Canada. Australia and ezc.),
Awards will also be made to leaders in each
zone. A single opera to r having the highest sco re
both in his country and zo ne will be awa rded
a special certifica te . ( From the above it would
seem th at opera tion is limited to single operators
only.)

Mailing deadline is March 30th and it is re­
quested tha t 12 IRCs be included with each log.
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NW Unterwald AR A ppenccll GE G e neva
GL . Glario. SG SI. G all GR G irscon

AG Arsovte

p A C C

Editor' s Note

A reminder to you Rotarians. don 't forget the
" World Unde rsta ndi ng Week" from Ma rch 15th
thru th e 19th. sponsored by "EI Rimae" a nd the
Radio C luh Pe rua no. Deta ils were outlined in

lCollli1lued Oil page 100 ]

Include a su m mary shee t with you r log a nd a
signed sta temen t that all rules a nd regu lations
have been observed.

Logs must be postma rked no later than J une
15th and go to : Mr. P. v , d. Berg. PAOVB. Con.
test Ma nage r V ERON, Ke izerstraat 54 . G o uda.
Ne the rla nds.

N OOTd ·
Hrabaut

()ve ri j'i'iC1
Li m bu rg

NB

OV
LU

U T . . Ut rech t
ZL • . . . Zeel and
D R __ , D rente
Nfl .. Noord-

lI o ll:md

G R G ronlngcn
G il G elderland
ZII Zuid ·Hollund
fOR . Friesland

Sta rt s : 12nO G MT Saturda y. April 25.
Ends : I XOO G\IT Sunda y, April 26.

It's the world working the Nethe rla nds in th is
one . This yea r the c.w. and phone co ntests ha ve
been sched uled on the same week-end. although
they a rc two separate act ivities (a good move ) .
Besides certificate winners in the centest. th ere
is a lso a n added incentive. Contest contacts can
he a pplied towa rd th e PACe Award. a nd the
V ERON has pro mised to have at least 100 dif­
fere nt PA sta tio ns active .

I. Use all bands. 1.8 th ru 30 mc. On 160 m.
PA sta tions operate be tween 1.825 and 1.835.

2. The usua l 5 a nd 6 digit seria l number. RS
or RST report pl us a progressive QSO number
starti ng with 00 I.

3. Each com ple ted QSO counts 3 pain Is a nd
the sa me sta tion ca n be worked once on each
band.

4. The mult iplier fo r sta tions outs ide of the
etherla nds is dete rmined by the num be r of

provinces worked on each band. There are II
provinces. maki ng a possible maximum multi­
plier of 66. PA /PI stations will use the DXCC
country list for their multiplier. In addition. the
call areas in the following countries will he con­
side red a multiplier : \V /K . V Elva . PY, YK.
ZL. ZS. C E and JA.

5. The final score th erefo re will be the slim
of Qsa points from a ll bands. m ulti plied by
the sum of th e multip lier on each ba nd.

fl . Certifica tes will be a wa rded to the highest
scorer in each count ry and each call d istric t ~IS

ind ica ted above.
7. Your log should show in this order : da te

and time in GMT ; sta tio n wo rked ; pro vince
worked : multiplier for each band : seria l num be r
sen t: serial number rece ived: QSO points.

K. T he I'A stations will identify the ir province
by two letters after their seria l num be r. The
Pro vinces. II in a ll are :

co W.W. SSB

Starts : 1200 GMT Saturda y. April t I.
Ends : 2400 GMT Sunda y, April 12.

Wi th the ever inc reas ing switch to s.s.b.• thi s
ac tiv ity is destined to be one of th e most popu lar
o f all phone co ntes ts.

., h is yea r's rules have been modi fied a nd
streamlined.

The e xt ra po int credit fo r contacts on the
lower bands has been dropped.

T he contest period has been extended to 36
hours. but the popular " rest period" has been
re tained and modified.

These and a few othe r m ino r changes arc
ex plai ned in last month's CALENDAR. T he rules
in detail will be found on page 44 of the Fe b­
ru a ry Issue.

A large addressed and sta mped en velope will
get you a supply of log shee ts.

You r request as well as yo ur logs should go
to: CQ W.W. SSB Contest Com mit tee . 300 West
43rd St ree t, New Yo rk 36. N .Y.

Your logs go to : The Awards Manager, xtr.
Mohd. APSeI'. T ige rs Amateur Radio C lub,
Dacca Signa ls. Dacca 6, Eas t Pa kistan.

He lvet ia 22

Starts: 1500 G M T Saturday, April 18.
Ends : 1700 GMT Sunday. April 19.

The popula r II ~~ Contest should ha ve easier
goi ng this year. T hei r da tes are in the clea r and
if the y ge t a break on condit ions the y sho uld
ha ve th e full com pliment of Ca nto ns act ive in
one week-end. Rul es a re th e same as last yea r
a nd a rc as foll ows :

I. All hands a re allowed. I.tt thr u 29.7 me,
c .w./c .w. or pho ne Zpho ne.

2. Seria l numbers will be the usua l five and
six digits. signal report plus a progressive 3 figure
contact number. starting wit h 001.

3. Each contact counts J po ints and the same
stat ion can be worked once per band. on c .w. or
on phone.

4. The m ulti plie r is the sum of Swiss Cantons
worked on each hand. c .w. o r phone. making a
possib le multip lier of 22 per hand.

S. You r final sco re therefore will he th e sum
of QSO po ints on a ll bands. mult iplied by Ihe
number of Cantons wo rked o n each hand.

fl . Use a separa te log sheet for each band a nd
only o ne side of the pa per.

7. Certificates will be issued to the highest
scorer in each country. and each call district in
the United Sta tes a nd Canada.

K. Your logs must be postmarked no la ter
than April 30 th and go to: USKA T ra ffic Man­
age r. HB9ZY. Megpen l U. Swi tze rla nd .

·' ·h " Ce ... .. a ntons are:

ZH Zurich W Zo uj: 10 Tburuovle
BE Berne FR Fribourg 11 Tesstn
LV Lu cer ne SO Screu re VI) Vaud
UR U ri US Hasle VS Va la i'i
SZ .... .Schwyz Sli .Sc ta rthouse NE .. Neuchatel
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LAST MINUTE FORECAST
n o v-to-Day Conditions end QUI/lit)" for .\ltlrch

F or ecast R lll i ll g and QIII/lit)'

Days (4 ) (3) ( 2) ( I )

Above Normal: 9, 18 . . . • A A-II H·C C

Normal : 2-3. s-e, B. 10-11•
15-17, 19·20. 22-23. 29·30 A-II H·C C·O O-E

Below Normal : I . -I. 7, 11.
1.$, 21, 24 . 27-28. 31 C c -O 0 E

Disturbed : 13. 25-26 0 D ·E E E

Ho w To USE THESE CHARTS

The fo llow ing is a n explanat ion of the symbols
shown above . and instructions for the use of the
CQ pro pa gation pred ictions :

I- Enter Pro pagat io n Charts on followi ng pages
under appropriate band a nd dista nce o r geogra ph ical
a rea co lum ns. Read p redicted times of band open­
Ins s at intersection of both co lumn s.

1-Fo llowing each p redicted t ime of band opening
is a fo recast rating which indicates the relative
number of day s the band is expected to open during
each mo nth of the forecast period. The h igher the
ra ti ng , the more frequent the o pen ing, as follows :
i 4 ) ba nd open more than 22 days each month ; (3)
between 14 and 22 days; (2) between Ra nd 13 days;
( I ) less than 7 days.

On the "Short-Skip" Chart, where two numera ls
are shown with in a stnate set of parenthesis. thc tirst
applies to the shorter dist ance for which the tore­
cast is made. and the second to the greater distance.
Note the forecast rating fo r later use .

3-With the foreca st rat ing noted above . sta rt with
the numbers in p,a rentheses at the to p of the " Last
Minute Foreca st ' appea ring above Read down t he
table for a day-to-day forecast o f propa gat ion co n.
d itio ns in terms of Above Norma l ( WW V rating
h igher tha n 6) ; Normal (W WV rat ing .5 -6); Below
Normal ( W W V rat ing 4); Distu rbed ( W WV rat ing
less than 4 ) . The letter symbols (A -E) descr ibe
recept ion cond itions (signal q uality. noise and
fading levels ) expected for each day o f t he month
a nd have the fo llowing meani ngs ; A-excellent open­
ing with stro ng. steady signals; B- good opening.
moderately strong signals. lill ie fadi ng a nd noise ;
C- fa ir opening. signals l1uctuati ng between moder­
ately st rong a nd weak ; D--poor opening . signa ls
generally wea k with co nsiderab le fading a nd noise ;
E-poor open ing, o r none at aiL

4-This month' s Pro pa gation C ha rts a re based
upon a tra nsmitter power of 7.5 wails c .w.: 150 watts
s.s.b .. or 300 wa lls d .s.b ., into a di po le antenna one
quarter-wave above ground on 160. NO and 40 meters
a nd a half-wave above ground o n 20, 15 and 10
me ters. For each 10 db increa se above these reference
levels. recept io n q uality shown in the " Last Mi nute
Forecast" will impro ve by o ne level; for each 10 d b
loss . receptio n will become poorer by o ne level.

.5-Local Sta nd ard Time for these pred ict ions is
based o n the z-s-bour system.

6--These Propa gation Charts are valid through
April 30, 1964. These Charts a re prepared from ba sic
p ropagation data p ublished month ly by the Central
Ra dio Propa gation La bo ratory of the Nationa l
Bureau of Sta nd ards. Moulder. Colorado.
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M
ARCH is an interesting month from a

propagati on viewpoint. On March 21
the Vernal Equinox occ urs. T his is the

day when the sun crosses the eq uator as it travels
no rthward along its apparent ecl iptic . On this
day. the hours of daylight and darkness are of
equa l dura tion th roughout the world . This phe­
nomenon has its related effec ts upon high fre­
quency radio propagat ion conditions th roughout
March and the spring months. In the northern
hemisphere, daytime usable frequencies are ex­
peered to be lower than during the winter
mo nths. while nightt ime usable frequencies
shou ld be somewha t higher. Atmospheric noise
levels and ionospheric absorption also generally
increases in the Northern Hemi sphere du ring
March and the spring months. In the southe rn
hemisphere. opposi te effec ts are noted during
thi s period.

During March and April. propagation condi­
tions on long circuits between the northern and
southern hemi spheres (for example . to Aus­
tralia. South America and Sou th Afr ica . erc. ) ,
are genera lly at their best. This results from a n
"equalization" of cond itions which occurs when
it is spring in one hemisphe re and fall in the
o the r. A similar situation also occurs during
September and earl y October. when the
Aut umn al Equinox takes place.

Twenty meters is expected to be the best band
for DX o penings from sunrise to sunse t during
March . Some fairly good openings are predicted
for 15 meters during the dayligh t hours to south­
ern a nd tropi cal regions. but the band is not
expected to open frequently to other area s of
the world. Few. if any. 10 meter DX openings
are likely to occur during March .

During the period from sunset to sunr ise, 40
meters is expected to be the optimum band for
DX propagation. Signals are likely to be excep­
tionally strong during some openings. Good DX
openings to man y areas of the world are also
predicted for 80 meters during the hours of
darkness, despite an expected increase in the
static level on this band. Some 160 meter open­
ings should also be possible during the hours of
da rkness. with the possibility of the band open­
ing between Australia. South Africa and other
areas in the southe rn hemisphere.

For specific times of DX openings for each

- 11307 Clara Street, Silver Spring, Md. 20902.
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ALASKA To :
O pt'tI;II /fS Gtven In A laskan ~' la1ltIard TIIII~·

ts ,. 4. SO/ US()
Mt't~" "'~I~rs .\f ~ tt'rJ .\ft'I~rJ- - -Eastern 12·14(1) 10-13 ( I ) 2D-04 ( I ) N IL

USA 1l-15 (2)
15-17 (I)- -

Centr al 12-15 (1 ) 10- 13 ( 1) 20-05 (I) 23·02 ( 1)
USA 13·16 (2 )

16-18 (I )

Western 12·16 (1) 09_ 11 ( I) 20-22 ( 1) 22-02( 1)
USA 11 -13 (2) 22-03 ( 2) 02-05 ( 2 )

13-16 (3) 03-07 ( I) 05-06 (I )

• 16-18 ( 2) 03-05 (I Jt
18-20 (1 )

101/5 ,. 4. 80/ 160
."~urJ ."~t~'s ."d~rs .\I~urs- - - -

Eastern M -12 ( 1) 04 ·06 (1) 111 ·19 (I) 19-21 ( I)
USA 12- 15 (21 06-0~ (2) 19 ·21 (2) 2 1.00 (2)

15-16 (I ) 0lI-12 ( I) 21-00 (3) 00-02 (I )
12·14(2) 00-02 ( 2) 22-00 ( I) t
14-16 ( 3 ) 02-03 ( J \
16-tll ( 2 )
18-20 (I I-Cenlrat 011· 10 (1) 04-06 (I) 111-19 (1) 19-21 (I)

USA 10-12(2) OMJ8 (2 ) 19-21 (2) 21-01 (3)
12· 15 (3) 01l· 1l ( I ) 21-01 (:\) 01·02 ( 2)
15- 16(2) 13· 15 (2) 0 1-04 ( 2, 0 2.03 ( 1)
16-17 (I) 15-180) M-05 (I) 22.01 (1)t

111·19 (2)
19·21 (I)

W estern 12·14 (1 }1 04-07 (2) 17·1 9 ( I) 19-20 ( 1)
USA 07-09 ( I) 07-10 ( 4 1 19-20 ( 2 ) 20-2 1 (2)

()9· 10121 10- 13 ( 3 ) 20·23 ( 4) 21-04 (3)
10-11 (3 ) 13-16 ( 4 ) 23-05(3) 04-05 (2 )
11-14 ( 41 16-17 (3) 05--06 (2 ) 05..()f, ( I )
14-16 ( 3 ) 17· 19 ( 2 ) 06-07 (I ) 20-22 f I )t
16-17 ( 2) 19-23 (1 ) 22-02 ( 2)t
17-18 (D 02-04 ( I)t-• •

H AWAII To:
Opt /lings Gh·tn ill Hawaiian S'atldard Tlmt't

Alaskan Standard Time (from Skagway to 141 west
kmgitude ). is 4 hours b~hlnd EST; 3 hours b~h;nd NT ;
2 hours bt'hind MST; I hour b~hlrnl PST a nd 9 hours
b~hjnd GM T.

t Pouible 160 meter openinga from H awaii and A lask a.
t H awa lian Standard Time is 5 hours b rhl/ld EST; 4 hours
b~hind {"ST; ] hours ht'hind M~T : 2 hours bth i/ld PST and
10 hours b~hlrnl GMT.

I Possible 10 meter openin~s from Haw aii.

is forecast for March 1964. For the latest pre­
diction of the date the present sunspo t cycle is
expected to reach a minimum. see "A Look At
The Remainder of The Sunspot Cycle" a ppea r­
ing elsewhere in th is month's issue of CQ.

AnniYenary

This month's column marks the beginning of
my fou rteenth year as PROPAGATION Editor of
CQ. 1 have found conducting thi s column a very
stimulating and interesting side light to my deep
interest in amate ur rad io. I want to thank all
of you, whom. over the years have taken the
time to drop me a line expressing an interest in
rad io propagation and in th is column in par­
ticular. I also feel that special recognition is due
the Editors and Publishers of CQ for recognizing
the importance of familiarizing radio amateurs
with propagation forecasts and the correlations
that exist be tween shortwave radio conditions
and ionospheric varia tions. During the years
ahead it is my intent to cont inue to keep radio
amateurs advised of propagation condi tions in
this colum n and to ex plain some of the behavior
patterns of the natural phenomena that make
shortwave communications possible .

73, George. W3ASK

March·April. 1964

amateu r band 10 through 160 met ers during
March. refer to the DX Propagation Charts
which appeared in last month's column. This
month's column contains Short-Skip Propaga­
tion Charts for March and April.

Auroral activity usuall y inc rea ses so mewhat
during March, and th is is likely to result in an
increase in v.h.I. auroral-type o penings. Check
the " Last Minute Forecast" for days that are
predicted to be "disturbed" o r " below normal,"
since these are the days on which aurora l ac·
tivity is most likely to occur during ~I a rch.

Meteo r-type v.h.f. ionospheric open ings may
al so be possi ble during the period March 10·12
and 20, when minor meteo r showers are expected
to ta ke place.

AT P ATH ~lIo-POINT (24· HOl,;R TIME SYSTEM)

CQ SHORT-SK IP PROPAGATION CHART

Band 50-150 I 150-750 750-IJ(}(J IJOO-1j(}(J
(M~t,.,s) Mi/~s .\fUn .\f i/~s .\f i1~s_ . -- -I. NIL N IL 08·20 (0-1) OS=-2~_( '--o)

" NIL 09· 16 (~I) 09-13 (I) 09·11 (I)
13-16 (1 -2) 11·13 (1 ·2)
16·20 ( 0-1) 13·16 (2·3)

16-18 (1·2)

- 18-20 ( I ) _
20 N IL 0 7-12 (0-2 ) 07-oS (2) 06.{)7 (1 -0)

12·1 6 (0-3) OS-IO ( 2·3) 07-OS (2.1)
16- IS (0-2) 10- 12 ( 2-4 ) 08- 10 ( 3-2 )
18-07 (0-1) 12·16 (3-4) 1().14 ( ....3)

16-1S (2-3) 1.... 16 ~4)
18·21 (1 ·2 ) 16·18 3-4 )
21-07(1) 18-20 (2·3 )

20-21 (2)
2 1-22 (2-1)

40 06-0lI (O- Il 06-0fI (1 -2) 06-0fI (2) Q6.08 (2-1)
0lI-10 (1 -3 OM-IO (3) oa-rs (3-1) 011· 15 (1 .0 )
10- 16 (3 -4) 10-1 5 ( 4-3 ) 15-1ti ( 4-2 ) 15· 16 (1.Q )
16- 111 ( 2-3) 15·16 ( 4) 16-1 11 ( 4·3) 16-18 (3-1)
lt~-20 (1-2) 16·1 11 0 -4) 111-20 ( 3· 4 ) IS·20 ( 4-2)
2Q.()6 (0- 1) rs-zo (2·3) 20-22 12-4 ) 2~22 ( ....3)

20-::!2 ( 1-2 ) 22-02 (1 .3) 22.02 (3-4)
22·0f> ( I) 0 2·06 ( 1-2) 02·05 (2·3)

- .- -- 05-06 ( 2)
8. 06-08 (1 -2 ) OMIIl ( 2) OM)1l ( 2- 1) 06.Q8 (1.0)

08-10 ( 3·4 ) 01l ·10 ( ....1) 011 ·10 11-01 08- 16 (0)
IO·IS ( 4 ) Jo- 16 ( 4-0) 1().16 ( 0 ) 16-18 PoO)
18_20 (:\-4 ) 16- 111 ( 4-2) 16- 111 (2-1) 18-20 2- 1)
20-22 (2-3) 18·20 ( 4-3) 18-20 ( 3-2 ) 20-22 (4-2)
22·0\ ( 1-2 ) 20-22 (3-4 ) 20-01 ( 4) 22.QI ( ....3)
er-os (I) 22·01 ( 2·4 ) 01 ·05 (2·3) 0 1-05 (3)

01-06 (1·2) 05-06 (2) 05-06 (2- 1)- - - --
160 05-07 ( 4-2 ) 05-06 (2-1) 05-06 ( I) 05-06 (1-0)

07-09 (3. 1) 06-07 (2-0) 06·19 ( 0 ) 06- 19 (0)
09-17 ( 2'0 ~ 07~ (1 ·0) 19':W ( 2·1) 19-20 (1-0)
17· 19 (3· 1 09-17 (0 ) 20-22 (3-2) 20-22 ( 2)
19·20 ( 4-2 17-19 (1-0) 22-OJ ( 4-3 ) 22-03 (3-2 )
20-05 ( 4) 19-20 ~2) OJ·05 (3-2) 03.05 (2-1)

20-22 ....3)
22-03 ( 4)
03-05 (4 -3 )

Sunspot Cycle

The Zurich Federal Sola r O bservato ry reports
a mean sunspot number of 12 for December.
1963. This is the lowest level of mean sunspot
activity observed since April 1955. From Decem­
ber 27-31, the face o f the sun was completely
clear of spo ts, with dail y counts of O. T he mean
sunspot num ber observed during December re­
sults in a smoothed number of 28, centered on
J une 1963. A smoothed sunspot numbe r o f 16
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Enl'ironnrt"nral Test Condilimu:

Temperature test range : -35-C to + 65-C .
Shock : + 50 G (gravity) .
Acce lerat ion : + !'iO G ( gra vity ).
Alt itude : Over 200.000 feet.

Transmtner:

Orhital Data fT)·pit:al lor OSCA R I ) :

Life : Approxima tely ;\00 o rbi ts.
O rbita l pe riod : 92 to 89 min utes.
Perigee : 153 miles.
Apogee : 268 miles.
Incl inat ion to equator : 81.2-.
Ma ximum satellite tempera tu re : + 53-C.
Maximum radio tracking ran ge: 1400 miles (2400 km ).

The cost of construct ion of these satellites is diffi cult
to estimate. as all work was voluntary a nd o n a trial­
and-error basis. Cost of electrical and mechanical com­
ponents was less than 100 do llars each-fa r less than
the cost of a [1:00<1 amateur short-wave receiver.

The resu lt o f the fi rst two ra dio a mateur space e x­
periments has been to create a n intense int erest in space
communication among radio amateurs a nd citizens
throughout the world. Observ auons made of the two
satellites were carried out by radio amateurs in over ;\0
cou nt ries. A total o f more th an 950 radio a mateurs in all
continents provided 7.000 Indi vidual track ing obse rva­
tions. which are made available to all rad io a mateurs
on a world-wide basis. A survey shows that an additional
10,000 radio amateur observers intercepted the satettue
tra nsmission, bu t did not subm it forma l reports.

Results of the two OSCAR radio a ma teur satellites
show that a mateurs can extract scientific data from their

Frequency: 145.0 me.
Power Output : 0.1 watt.
Ident ifi cat ion Signal: Morse Code letters H I ( the
frie ndly International rad io amateur greeting} ,
Radio Circuitry : Tran sistor oscillator (72.5 mc ) , cryst al
cont rolled. transis to r a mplifier , d iode frequency multi­
plier (145 .0 me) .
Keyer Circuitry: T ra nsisto rtzed timing generator (mujn­
\"il'trator), five "scale-of-two" tra nsisto rized dividers.
d iode matrix pulse selector .
Telemetry Circuitry : T iming generator is tempe rature
sensitive and keying rate is a function of internal heat
of the satellite . The ground observer determine.. temper­
ature hy counting time (seconds) it takes for the satellite
to send ten ( 10) H t's.
Satellite life : Determined l'ty bat tery life (ahout 28 days,
maximum) .

and II ) were almost identical in a ppea ra nce and had
the foll owing electrical and mec ha nica l characteristics :

Ph)"Jit:al Configurarion:

Approximate sfve : 12" X 14" X 6".
Approximate weight i 15 pounds. of which 11 pounds
a re bat tery weight ,
Materia l o f construction : Case-alumtnum a nd mag­
nesium . Insula tion-epoxy foam .
Antenna : \tonopo le whip. 19" long.
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OSCAR Space Satellite Program of the IARU
The Interna t iona l Ama leur Rad io Union (l AR U ) is

a n affi lia tion of 60 nationa l societies off ama teur radio
opera to rs in as many administrations around the world.

The fAR U and member societies believe that the
Ama teur Radio Service can cont ribute most uselully
to th e communication art when ma ximu m freedom for
experimentation and communication exists in the Sen"
Ice , with minimum restrictions imposed on the activities
of the rad io amateurs. In addit ion. the eeuer is held by
the lAR U tha t radio amateurs should be free to under­
ta ke wi thin their a llocated bands whatever experimental
programs that may cha llenge th eir int erest and ingenuity,
without creati ng interference to o ther Services.

OSCAR is such a program. OSCAR stands fo r "Orbital
Satelli te Carrying Amateur Radio ." These unique elec­
tronic devices a re space satellites built ent irely by radio
amateurs, a nd launched by administrations having launch
facilities. The heme-made satellites are used by radio
amateurs world-wide for experimental pu rposes, or fo r
random communication between themselves in the bands
of the A mateur Service. Among the administrations that
have the national amateur society belongmg to the tARU
are two th at presently have satelli te launch ing facilities :
th e USA a nd the USSR.

To date. two a mateur radio satellites have been suc­
cessfully launched into orbit and a third satellite is being
completed and Is expected to be launched in 1964. In
each case the e ntire electro nic package-s-internal as­
semhlies, she ll, power supply. a nd fabrication a nd test ­
ing th ereof-was purely radio a mateur In concept, design
fabrication and execution. The two satellites (OSCA R I

- 11307 Clara Street. Silver Sprtn•• Md. 20902
' See z eso BIAS fo r Februa ry 1964.
2Jacobs. G . " Amateur Radio a nd the 1963 lTV Space
Communications Conference ," CQ pp. 43-45. J an. 1964.

T
il E following is the complete text of the
second of two documents sub mitted by
the International Amateur Rad io Union

at the recent ITU Space Communications Con­
ference held in Geneva. Switzerland . T he text
of the first document. number U)7, appea red in
last month's column. Document nu m ber 84 is
presented this month because it su mmarizes of­
ficia lly whe re amateur radio stands in the space
age today. It is also further tangible evidence of
the very useful work an interna tio na l orga niza­
tion re presen ting radio ama teurs is ca pable of
doing.! Documents 84 and 107 played a key role
in swing ing the grea t majority of the delegates
representing the 70 count ries attending the con­
fe re nce to Vole in favor of a worldwide exclusive
a lloca tion to ama teu r rad io for space communi­
cations between 144·146 me, in the 2 meter
band."



satellite, can generate orhital data from o bservations,
and pu t this informal ion to use in a selt-educarional
pro gra m cover ing space techn iqu es.

OSCA R experiments a re in h e ri n!o! wit h the defi niflon
o f the Amateur Sendee, which Imposes no restrict ions
upon technique.. and equipment . hut which encourages
e xperi ment ation and veruu res into new commu nication
fields. OSCAR is nOI an exctustve US p rop-ram. a lthough
the US contributed the first two launch vehicles. Other
OSCAR satellites are now being designed and built by
Eu ropean a ma teurs, a nd p relimina ry p lans are u nder way
b y an Austra lian a mateu r group.

T he purpose o f the first two radio amateur satellites
wa s to introduce amateu rs to techniques of outer-space
signals and to provide dat a fo r the forthco ming OSCAR
111 "active repeater satelli te." descri bed herewith.

The Proposed OSCAR III Space Satellite
OSCA R III will receive a .50 kc segment o f the inter­

nationally-assigned 144·146 me band a nd instantly re­
t ransm it th is segment at the opposite end of the same
band . Th us, an a mateur stat ion transmuting to the
satelli te o n ( for example) 144.1 me a nd listening to the
satellite on 14.5 .9 me may commu nicate with a second
rad io amateur via the satellite. T he second amateur, who
may well be beyond the " radio horizon," tra nsmits near
144.1 mc a nd receives nea r 14.5 .9 me .

OSCAR III is thus a "free access" random com­
municat io ns sarenue. All licensed radio amateurs world­
wide will have access to the satellite and to information
derived therefrom .

In addition to the translator equipment. OSCAR III
will carry a 0.01 walt beacon transmitter on 14.5.1'1.5 mc
to a ssist observers in acqui ring the satellite as it comes
over the horizon . Est imated life o f the satellite is about
3 weeks. The output power is about 1 watt peak. divided
between the number of signals passi ng through the equip­
ment. With one grou nd signal, maximum sa tellite out put
is achiev ed whe n the groun d sfg nal delivers .500 wa tts
into a + 13 db antenna. producing 40 db o ver 1.78
micro vo lts into the satellite recetver at a distance range
o f 1001) km (20 d b over interna l noise of satellite).

Practical a mateur st a tions, therefore, o f .50 to 2.50
watts run no da nger of overloading the sate llite. Mini­
mum satellite receh"ing level is adjustable within the
eq u ipment.

A preliminary versio n o f the OSCAR III sate llite is
in operat ion, and rad io amateu rs a re experime nting
with this ground-based equipment, using a .m., s.s .b.,
and c.w. signals in communication through the equip-­
ment ,

OSCA R III will ena ble radio amateurs of all ad­
ministrations to co-operate in a joint communication
a nd experimentation program. It is a tool and a catalyst
th at encoura ges parr icl pa rle n in space commu nicat ions
by the younger generation of ra dio amateurs in partfcu­
lar, who will be the scientists and leaders of tomorrow.
Se lf-educat io n and advancement in the newest science
among rad io amateurs is the philo sophy o f OSCAR a nd
the IA RV ,

As amateur radio is a hobby of communication. it
seems proper that radio amateurs keep abreast of th i
a rt as they have in t he past . S pace communications stand
tod ay wh ere radio commu nicat ions stood in .me d ay o f
the spark rransmtuer and the crystal d elector.

T wo-way radio amateur communication via radio
a mateu r satentte may open new fields of experimentat ion
a nd a nswer scient ific problems )'et unposed . Rad io arna­
leurs are capable of fu lfilling an important role in th is
Ireat adventure. Numbering over 3.50.000 scientific­
minded, naturally curious individua ls, radio amateurs
have left their mark o n the histo ry o f commu nications
to date. Further work devoted to the peaceful use 01
space ~ i11 benefit not only the radio amateur, his country,
but a ll or mankind as well.

Moonbounce Prog re ss In Great Brita in

Ralph C. Taylor. G2HCJ, reports that work is
progressing steadily in the development of equip.

ment for 2 meter moonbounce ex periments in
Great Britain .

Good progress is being made by G 3KCB in
designing and buildi ng a hOO watt 2 meter trans­
mitte r for the experiments. The exciter. as well
as the power supply for the final amplifier is
already completed. and the fi nal amplifi er itself
is in a fairl y advanced stage of construc tion,
Push-pull 4X500 A's are being used in the fina l
to devel op an output power of 600 watts, The
transmitter ci rcui try will also include a high
power reflectometer designed by G3 KCB.

While. for the most part , the receiver is still
on paper to date, G2 HCJ reports that synchro­
nous detec tion has given way to thoughts of a
loc ked oscillator system, Experiments conducted
recently at the Brit ish rad io astronomy sta tion
at Jodrell Bank indicate that such a detect ion
system may have as much as 3 db gain over
synchronous de tection. Work is expected to start
soon on a parametric amplifier, and Ralph is
striving to obtain a final design for a moon­
bounce receiver that will permit a noise figure
of 3 db and a bandwidth of 5 cycles or less.

For an antenna system. presen t plans are to
use circular polarized Vagi arrays with a total
gain of 20 db. The antenna will be mounted on
a surplus anti-ai rcraft gun mounting so that it
can be rotated in altitude and azimuth. In o rder
to track the moon accura tely and au tomatically.
G2 HCJ plans to develop a program by graphing
the position of the moon for a period of about
a week in dark black ink on paper stri ps. The
paper strips. driven by clocks, and passing
th rough photo-transistors for detection. would
guide separate servo systems for positive altitude
and azimuthal control of the antenna system,

Although the choice of frequency for the
British moonbounce experiments has not yet
been final ized. 145,8 me is being seriously con­
sidered. This choice would presumably permit
the equipment to be used with OSCA R III ex­
periments as well .

G2 HCJ and the British moonbounce gang
welcome technical assistance from US ama teurs
interested in moonbounce transmission. They
would especially like to hear from amateurs
having suitable equipment for eventually par­
ticipat ing in trans-Atlant ic 2 meter experiments
using the moon as a passive reflecto r of rad io
waves. His address is: Ralph C. Taylor. G2HCJ.
822 Warrington Road, Rainhill, Liverpool,
England.

73. George, W3ASK

PLEASE •••
WHEN writing to CQ authors, remember
that they may have man y more letters to
answer than just yours, Be courteous and
include a self-addressed stamped enve­
lope; they will like it and you will prob­
ably get a much faster reply, too.
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Pictu red here is the colo rful (6 colon ) Trans·Canoda
Award sponso red by the O ntario OX Associo tion for
specified contacts after WWII. Requires .5 co ntacts with
each o f the S VE coli a reas (40) plus .5 contocts with
V01 /V0 2 (o ny combination of .5) plus 1 contact with
VEe ma ritime mobile. Of the .5 VES conta cts, 1 must be
in Yukon Territory and 1 must be loca ted in th e off·
shore islands of the N.W.T. Send GCR list. $1 or 8 IRC
to Custodian, VE3BQP, Bill W ra gg, 127 Castlewood

Rd ., Toronto 12, O nta rio, Canada .

Bill1;'

simple. use common sense and avoid exceptions
and / or contradictions.

Recently we have been plagued with clarifica­
tion inquiries some of which were motivated by
humor and others seeking the unusual. One lad
stated his all band antenna was hooked up at
one end to his house in one cou nty and at the
other end legally in a second county. His argu­
ment was that he paid taxes to both counties and
his antenna radiated from both counties so he
should give out double county co ntacts. Another
mobileer inquired if he could park front wheels
in one county and rea r wheels in a second.
could he give double county contacts .. . yet
several o thers came up with the bright idea that
why not. on fi eld days string a long-wire looping
through maybe two or three counties and give
out multiple contacts. Na turally we turned down
all these humorous bids for fame on basis it was
the operator who made the contacts and not the
automobile or antenna . . . we are still smarting
... one enterprising lad sa id he agreed with me
so next time he was going to sit on county line
with one foot one side and other foot in second
county . . . final answer is still a fla t no . . .
there is only one situation in the United States

21

W2JMF 318
WA8ElW 319
W8KU 320
WBQWS 321
W8LAU 322
WSZ8C _323
KlIlK 324

KSOEQ

USA-CA HONOR ROLL
1500

K8CIR 5 W5EHY 6
1000

20 K8IDV
500

WASAlB .... 312
WIPLJ "'" 313
WA8EOH 314
K2MYW 315
K9M MA 316
K4TVE 317

W9KSE 305
WASBSV 306
wABBl e 307
W9HGP 308
K2PBU 309
W9CHD , 310
W9JCY 311

D
ECEMBER was unusuall y good fo r root ing

out rare counties. Otts Beyer. K8CIR.
and John Hawkins. WSEH Y. bagged

USA-CA-1500 numbers 5 and 6 respectively.
Both were fo r mixed operations.

Bill Morgan, K0DEW, and James Stahnke,
K0IDV, came in at USA·CA· 1000 level for
numbers 20 and 21, which also were (or mixed
operations.

USA-CA-SOO winners numbered 20 and
brought the New Year's total this level to 324.
Of the 20, 16 were for mixed operations and 4
for all c.w. operations.

USA~CA Rules
For complete USA-CA Program Rules see

November issue of CQ. A copy of the Rules may
be obtained from K6BX for s.a.s.e. In answering
questions which seem 10 keep popping up. we
reiterate, there are no date restrictions for USA­
CA. All contacts with different count ies for
which one holds QSL cards are valid regardless
of one's change of ca ll or QTH. There are no
restrictions on portable. or mobile ( including
aeronautical mobile ) operations; 10 the contrary.
mobile and field-day operations are encouraged.
In mobile operations, it is only required thai the
county be identified on the QSL card or in lieu
thereof a city or town by which the county may
be identified. For contacts with independent
cities or parks and reservations not legally
within counties, one may take credit (one time
only ) fo r any, repeat any, adjacent county of
one's choice. It is not the purpose of USA-CA to
create or deal with technicalities; the rules are
·Uniled Stares or America Counties Award Custodian.
Box 385, Bonita, California 92002
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Here is the NARC Award by the NiHany ARC, P.O.
Box 60, State Co llege, Po ., for working club station
K3HKK and /or members as fo llows: Stations in Centre
County, Pc ., work 10 members or clu b sta tio n and 7
mem be rs; a ll ot he rs work eith er club sta lion and 3
mem be rs o r 5 membe rs, co ntacts after January 1, 1960.
AOMB/M e nd orseme nts. Se nd GCR list, $ 1 o r 10 IRC.

La ter endorseme nts fo r 1011' or 1 IRC postage.

,

•

-r _

NAR C AWARD

Above is the Worked Birmingham Awa rd by the
Birming ha m ARC fo r worki ng sta tio ns in Birmingham /
Jeffe rson County, Alobomo; sta tio ns within 100 miles
work 25; other wI K/VE work 15; OX work 5 . No
charge, but 25\1' pos tage appreciated. Send full log
data to Custod ian, Jerry F:ore, K4HPR, 1711 South
11th Place, Birmingham 5, Alabama. The award shows

a ir picture of the city of Birmingham.

Here is the Ne braska VHF Slave certificate for worlting

10 " sla ves," It is sponsored by the AK·SAR· BE N Radio

Club, Inc., custod ian, WOCCO, Grandma Lou (Chief

Slave Dr iver) 3635 O lin Dr ive, Oma ha 5 ,
Neb raslta. Send list and 1()(t. Mem ber "slcves" are
KOFA I, UIY, TVO, WVF, KQI, YWY, ETA, Ue L, YRY, A81,
KED , PQP, MSS, S8V, e n. OlL, ZVN , J8L, RWX, LYO,
UIA, VVK, LHZ, PMR, UI X, SCE, ZPX , ZL8, JKW, J8V,
MEQ. JQQ. W VE , PQR, SNO, J8S, eVE, GHK, c o c . KK8,
WOCCO, c ox, RM8. WRT, YZV, VZJ . FN8, DEQ. fFG,
eES. 8GH, ET8. HAQ; WAOBMJ, 8VY, DOA, DOH. OJK,
EEM. E8X. C8e, ElM. E8W. 8KJ. EYE. FHH. HNW;

WA2SAZ, WA2SNT, WA2CXI, KSTKI, K5CBN, K7MAC,
K8QLT, W8FKO, o nd W9DIO.

where USA·CA recognizes one can make more
th an o ne county credi t per contac t and that is
from " Four Corners." the only place where four
stales (and four counties) come to a common
corner and which is marked by a monument .
The states are New Mexico . Utah. Colorado and
A rizona. Four Corners is located o n the Navajo
Ind ian Reservation far out in the wilderness.
Several clubs mak e annua l field-day trips to
Four Corne rs . The Totah Rad io C lub. P.O. Box
24. Farmi ngham, N. M.. issue the Four Corners
507 award for contacting a Four Co rners station.
To get this award. send the QSL card and SOC
to the above club.
A wards and Public Relations

Amateur Radio awards and related QSO
part ies are used by all major hamdom organiza­
tions and publica t ions as ins trumen ts or "ch icles
u pon which publicity and public relations are
bui lt to sell the sponsor or his programs. T he
sa me applies to similar programs by individual
clubs. A grea t majority of these programs in
varying degree give publ icity to the participat ion
o f amateur radio in the affairs of our society and
in su pport of the public in terest.

T he USA-CA Program was purposefully de­
signed to encompass and su pport the severa l
hundreds of Uni ted Sta tes awards programs. It
al so was designed to promote bette red inte rna­
t ional good will ami especia lly toward the United
States. T he unparalleled success of the USA·CA
Program is testimonial that beams the world
over are now turned toward the U.S. seeking
contac ts with Americans.

Some states have highl y ac tive amateur radio
organiza tions using both awards programs and
sta le QSO Parties to enhance local. city. county
and slate publicity before the world . A few states
have absolutely no amateur radio public rela­
tions progra ms of significant note. Nex t issue
we will bring you a breakdown of awards pub­
licity programs by sta tes.

Awards. by their very nature. are internationa l
in scope. Awards ru les should reflect accom­
mod ation to world-wide competition on fair
basis. Some awards requirements too obviously
discriminate against DXers. Some spo nsors
chan ge C ustodians every time there is a local
elec tion not realizing this irritates man y who
might otherwise seek such award. We have often
stated there are no ridiculous awards; there are
only ridicu lous sponsors. Awards are intended
for purpose of genera ting good publicity and
public relat ions; if there arc ridiculou s features
in awa rds then from stand poi nt o r PR, it is best
they not be sponsored.
Virginia Counties Expedit ions

Nine Virginia Net members have orga nized
to sponsor expeditions into Virginia's ra re
count ies. Inte rested county hunters wishing in­
formati on of pending county expeditions should
noti fy Earl Savage. K4SDS. 11 3-A Apple T ree
Road. Charlottesville. Virginia. Give full lJTH
and te lepho ne number. Re turn notification will

lComittued Ott page 94]
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WALTER G. BURDINE ' , WBZCV

T
ilE weather for the fi rst part of 1964 has
given us many chances to demonstrate the
advanta ge of having inde pende n t ly

powered rad io equipment to provide communi­
cation when an emergency occurs. The b.c.
radio just annou nced that a large group of
motorists were snow bound in Illinois and ama­
leur radio was the only communication from
them telling their folk s that they were safe. This
doesn't mean too much to anyone unless one of
their loved ones is in that group. It's odd that
tragedy only affects those directly involved. This.
then. is a d irec t method of promoting ama teur
radio as a .hobby.

Another thing. emergency equipment in the
making is of absolutely no benefit. it must be
working when needed. Efficient opera tional
equipment should be able to be put into o pera­
tion withi n a matter of minutes. Don't forget .
yo u most likely won't have line volt age for op­
era tion of a soldering iron in an emergency. By
the way. a transistor radio is a nice piece o f
equipment to have in your emergenc y eq uip­
ment. be sure that you have extra ba tteries or
cables made up to connect to your auto mobi le
ba ttery . T his cable ca n he made simply by turn­
ing out a dummy battery of wood with the ends
fitted with wood screws that connected to a
cable terminated by a plug to fit the cigarette
lighter. let's all be ready should the time come
that we are needed.

The Simple Six Meter Converter

Many letters arc received asking, " How simple
can you build a 6 meter sta tion and still be able
to work out with it?" or " How can I get o n the
air on six meters without it taking up a lot o f
space and costing a young fortune?" w ell it is
possible. First. read everythin g you ca n get on
the subject. Plenty of six meter information can
be obtained at your library; local am ateurs are
also good so urces and many manufacturers have
information for the asking. Man y booklets are
printed especially for the v.h.f, enthusiasts and
a good one can be bought from the CQ Ham
Mart. Plenty of info rmation is available for the
serious mi nded experimenter.

A converter can be built with only an oscilla­
tor-mixer circuit feed ing into a foll owing re­
ceiver. This would usually take one dual purpo~e

· R. F.D. 3, W aynesville. Ohio 45068.
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tube or two single tubes. An r.f. am plifier of
almost any type would impro ve the operation of
the co nverte r, but this would require the use of
a minimum of two tubes. General Electric
recently came out with a new line of tubes
called Compactrons. with two or more tubes in
one envelope. T his makes it possib le to con­
struct a good converter with only one tube.
still hav ing three stages. The G.E. 6 DIO has the
equiva lent of Ph 12ATT s in one envelope.

The converter to be described uses a 6DlO as
a grounded grid r.f. amplifier. feed ing the signal
to the mixer stage. An over tone crysta l oscillator
is coupled by a gimmick to the capaci tor mixer.
This converter was designed to be used with the
low-pr iced war-su rplus RC-455 receiver so a
42 me crystal with the i.f. at 8 mc was chosen.
Thus. 8 mc on the RC-455 becomes 50 me in
conversio n.

The grounded grid r.I. stage provided usefu l
gain as well as providing valuable isola tion be­
tween the antenna and the mixer stage.

Construction

This converter was constructed on a 41.4 X
2';4 X Ph" Mini-box. I actua lly used the
Premier Pf\.1C-10 16. fini shed in grey hammer­
tone to make a nice appeara nce o n the operating
table. Input and o utpu t connectors. as well as
power connect ions should be chosen to SUI t the
needs o f the constructor. Parts layou t is not

•

Thomal W. Schropp, RR 6, Solem Rood , Clorklville,
Tenneuee has Ipent 2 years building thil stotion, now
for the license, read hil letter, it ha l some good a dvice

in it.
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F" 1- A simple 6 meter converler using (I single 6010 Compoctron. All resi stors are Y2 watt . All copoeilon
'9 · Ih "1g rea te r thon o ne o re in mm ; at e ft are In m .

( I-len thon 47 mmf a s need ed to reso nate L, .
Ll -Ilt. # 24e. close wound on %" iron core slug

tuned form. Top 31 . from ground end .
Lz- 9t. # 24e . close wound on %" iron core slug tuned

form.

cri tica l but care should be taken to place parts
so that neat construction can be done. Keep the
oscillator coi l and the crystal in one corner and
keep the r.f. and mixer coils separated as much
as possible 10 prevent coupling between I,hem.
Use good construct ion practice and you WIll be
proud of this simple converter. T his would make
a good first building project.

The power needed is 6.3 volts at 0.45 amp.
and about 100 volts at 18 rna. T his ca n best be
taken from a sepa ra te power supply or it can
be taken from some receivers. I used a sma ll
power supply bui lt on a chassis of the same
dimensions as the converter and use a v.r. tube
to give me 108 volts .

Connecting The Converter

T he converter should be connected to the
receiver with coaxial cable. making sure that the
input terminal of the receiver is well shielded
to prevent feed through of signals at the inter­
mediate frequency {i.f .}, in other words. the
receiver should be capable of being tuned
through the entire dial without receiv ing any
signals within the receivers original tuning range.
with the converter turned off. T he feed through
will cause unwanted heterodynes and annoying
squeals when receiving six meter signals.

Changing I.F. Frequency

If you desire to use this converter at ~ome

i.f. other than 8 to 12 me, you can change It by
changing the crystal and co ils L3 and 1.: '" T he
crystal freq uency ca n be fi gured by taking the
tuning range of the receiver (the low end ) fro~

50 me. The result is the crystal frequency. COIl
L3 must tunc to the crystal freque ncy while !-'1
must tune to the difference freq uency or d .
H igher frequencies will require fewer turns of
wire and lower frequencies will require more
turns of wire to hit the frequency needed.

This is my simplest workable six met~r con­
verter and the cost is very small. Try It, you
may be surprised.

l 3-14t . #24e. close wound on %" iro n co re , lug
tuned fo rm.

L..- App rox. SOt. # 30e. close wound o n %" iron co re
slug tuned form, or use e TC %" dia 10 me coil l S-3.

Ls- 6t. # 30e . a t cold end of 4 .

l ette rs

Sometimes the letters rece ived here have more
advice in them than I would put into the same
amount of space if I wrote it myself. Here is
just such a leiter, from Thomas W. Schropp of
Clarksville. Tenn.:

" Dea r ~1 r . Burd ine, I have been reading your
material in CQ for a considerable time. I read
the other art icles and the ads first and then when
I have a quiet moment I read your NOVICE

column. All material. and your comments, are
most reassur ing and hel pful to one who aspires
to the amateur ranks. In my case I have spent
almost two years in buildi ng a co mplete sta tion
consisting of a Knight-Kit R-IOO receiver. a
150 watt a.m. c.w. homebrew transmitter, and
an assortment of antennas and station acces­
sories. T he equipment has been tested with good
results and I am now ready for my license. I
am 53 yea rs old and like others, I have to earn
my daily bread. so I will have only a moment
now and then to devote to my hobby. For this
reason I got the station set up before applying
for the license. so that nothing will stand in the
way of my progress toward the General license.

" In learning the code, I used records to give
me the receiving practice. T his is an excellent
way to learn as these records are about the best
teaching device I can th ink of. in that the trans­
mission is perfect. Now comes a comment that
I feel should be made for the benefi t of every­
one. \Vhen I had learned enough code to begin
copying from the air I became much disap­
pointed in the qua lity of ma ny Novice and
General class c.w. transmissions. It appears that
some of these persons had forgotten the end
result was that sending should result in a clear
readable message and not a lot of hash and cor­
rections. l find that this is my result when l try
to exceed my speed limit. I am sure that many
operators are beat ing the air in vain. berating
atmospheric condit ions and their equipment
when really it is their poor sending procedures
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Gordon Wolford, WN8JXF , 318 S. Adams St reet, New
Carlisle, Oh io has work ed 29 sta tes with this fine low
powered station . He poned his general the lost Frida y
in December. The receiver is the 3 tube superhet from
J uly QS T and the tra nsmitter is an Ameco AC-1. He is
look ing for contacts with the western sta tes. Good

luck, Gordon .

that kee p other amateurs from answering their
CQ. I a m sure that you know more abou t this
subjec t than I . but I feel that it might be a good
com ment for your column for some future date.
M aybe some of our friends will review their
operati ng habits.

" Kee p up the good wo rk in CQ. It has been a
great help 10 me and when 1 ge l that importan t
piece of paper I sha ll talk to you again . 73 cs
cu i. T homas."

T hanks for the letter Tom. I am sure rhat you
a re right in everything you say. I have known
many Novices that have spe nt most of their
license pe riod ge ll ing the sta tion set up so that
they can get o n the air and during that time they
had fa iled to keep practicing the code. Result :
rotte n signa ls and most of their time gone. I
wish more ne wcomers to our wonderful hobby
would read this letter and heed its teachings;
the y would be far ther ahead in the game.

We' Bell. W7QB. P.O. Box 118. Lewistown.
Montana sends this helpful note for those need­
ing Montana :

"Dear Walt. Montana QSOs are ra re and I
intend to help the Novices make such a contact.
During the Spring months I'll be on 21.1 me c.w.
star ting a t 1700 GMT on non-DX conlest week­
e nds. both Saturdays and Sundays. I'll skip
around with my rece iver in the Novice hands
so that everyone will have an equa l chance .

"In order that I may work as many as possible.
I req uest that short calls be used and that the
gang give only the RST and handle followed by
HK. I will not listen on my own frequency or
answer a ny o ne who "ta ilends." By tailend. I
mean calls on the frequency before the other
chap has finished. When I say KN I mean it.
I 'll send SK when I'm through with a station
a nd ready to listen for more calls.

"After the QSO. se nd me a note or card of
co nfirmation plus self addressed stamped e n­
velope (s.a .s.e.) and your ca rd will come back
promptly. Always use GMT for time of QSO.
73. Wes.'·
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Thanks for the offe r. w es. I'm su re many of
the gang will a pprec ia te your offer. By the way
w es. I'm sure that I met yo u man y years ago a t
a meeting of the Dayton Amate ur Rad io Asso­
ciation in Dayto n. Ohio. I be lieve that you gave
us a ta lk on the Sterba Curtain antenna. You
see, I am a fan of yo urs and I want to th ink you ,
fo r giving me some ideas o n antennas and low­
power.

He lp Wanted

I want to thank the many hams who have
extended help to the folks who have asked for
he lp in thi s section of our column . Many letters
have been received he re sta ting that th is section
was helpfu l in licensing many of our newcomers.
I have always said that to enjoy our hobby more
we must help so meone else e njoy it also. I guess
you could say " Ha ppiness shared is more en­
deared." If you can hel p those lis ted be low, I'm
sure it will be a ppreciated. Those needing help
this mon th are:

J. F. Gallagher, 12. 139 Billerica Road.
Chelmsfo rd . Mass. Please contact this young
fellow and offer your help . Thanks.

J ames G . Plimpton. Bo x 68. Colman. South
Dakota needs help to get his amateur lice nse.

John E. Seiersen, 1034 Clark Road. Ai ke n,
Sou th Carolina needs help with code and theory.
John, the tips on passing the amate ur test have
been given many times in the publica tions per­
raining to the electronic trade. T hose devoted to
amateur radio have had the dictionary of terms
and abbrevia tions in them, and most handbooks
a lso have a list of these. Your loca l rad io sto re
has or can get any publica tion needed, or a letter
to CQ will bring a list of their a mateu r publica­
tions. They cover almost all phases of amateur
radio from the Novice to the Teletype e nthusiast
to s.s.b.

Alfred Davis, 3 N oblesville Road. Ca rnegie,
Pennsyl van ia , 15106. Phone 276-4372, would
like to have someone nearby to guide his studies
for a ham license. He should know most of the
theo ry, he is a gradua te of the Nat ional Radio
Inst itute and he knows the code.

Well . fellows that just about does it for this
month . I am now snowed in with 10 inches of
snow on the level and my lane is ¥t mile long
wit h snow drifts up to 49 inches and the Fergu­
so n plow just won't push that snow out that
deep. I have just mad e contact for the 3216 day
of v.h .f. contacts and 90 percent o f them have
been made with 5 watts or less. I' ll try to kee p
it up for ten years and I aim to make the last
year wit h a station that ru ns less power. The
FCC says use the least amount of power needed
for the contact, so why can't more hams try to
see how much it wou ld re lieve the QRM situa­
tion. Keep watching. I'll show you how to do
the job and if you live nea r a city you'Il be ab le
to do the same. Can you furn ish some new ideas
for the column?

Thank you fo r your hel p in the past and let's
make this column the best for the newcomer.

73. Walt. W8ZCV
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CHARLES J. SCHAUERS ' , W4VZO

N
OT too man y years ago it was relatively

a simple matter fo r one in the radio­
e lec tronics field to be able to keep up

with the sta te of the art by subscribing to a few
technical pu blica tions and parti cipating in or­
ga nized technica l group ac tivities. bu t this is
not the case anymore.

Becau se of the grea t an d rapid strides made
in radio-e lec tronics dur ing the last 20 years, the
genera list has had to turn specialist in order to
survive. What with transistors. s.s.b.• digita l and
analog computers. the Laser and Maser. trans­
ceivers. solid sta te rec tifiers , atomica lly con­
trolled frequency standards. telem etering equip­
me nt. TV. special instrumenta tion and rada r­
to name a few-one ca n readi ly see tha t no one
man could be a specia list in them all!

T he radio amateur on the other hand. if he
has mainta ined his interest and proficienc y by
reading ava ilable technica l literat ure and opera t­
ing his sta tion. will have had little difficu lty keep­
ing up with the newest in the ham rad io fi eld.

T hose of us who must of necessity keep up
with the latest developments not only subscribe
to ham publications but also to those technical
jo urna ls which conta in information allied to our
specific technical effort. Sometimes however, we
are for tunate enough to receive pu blications
through our many contacts which the average
ham never sees. O ne such publicat ion is a Fi na l
Report of a Panel of Experts convened a t Ge­
neva in June 1963 in acco rda nce with Resolution
No. 3 of the Administra tive Radio Conference
of 1959 and p ublished by the International Tele­
communica tion Union. T he implications in th is
Report a re prophetic as far as the radio amateur
is concerned, and I wonder why no ham pu bli­
cation has mentioned them!

Adopt ion of SSB and ISB

The Report is devoted to the technical and
opera tiona l recommendations for improvement
in the use of frequency bands between 4 and
27.5 mc. Space does not permit the reproduction
of the Report , bu t we shall give you some of th e
highlights. To conserve space we shall para­
phrase wherever possible.

As we all kn ow. one of the problems affecting
all radio services th roughout the world today is

· c/ o CQ . 300 We st 43rd St., New York, N .Y. 10036.

the ava ilability of suffi cient rad io frequencies,
especially in the h.f. bands.

In the first paragraph of the Report of the
Panel of Experts (POE), it reads : "One of the
most important and rewarding methods of
achieving economy in the use of the HF spec­
trum is the repl acement of double-sideband
(a.m-d.s.b.) transmission systems by single­
sideband (s.s.b.) systems. In addition, the use
of s.s.b. confers many technical and econom ic
advan tages as compared with d .s.b. systems: '

T he Report goes on to point ou t that a s.s.b.
system occupies only one half the spectrum
space required by a comparable d.s.b. system,
and that the use of s.s.b. instead of d .s.b. will
red uce the congestion in the h .f. spec tr um . Fur­
thermore, the quality of the s.s.b. circuit is im­
proved over the d.s.b. ci rcuit; there is an increase
in the signal-to-noise rat io, a reduction of dis­
tortion due to selective fading and the reduction
of interference from various causes.

For a give n signal-to-noise rat io s.s.b. permi ts
a very considerable reduction in tran smitter
power. Operating costs are red uced because of
power reduction and it is emphasized that a.m.
equ ipment need not be replaced, but can be
converted to s.s.b.

The report states th at where two or more
ra dio- telephone circu its are at present being
operated on separa te radio ci rcuits betwee n two
points, appreciable econo my in the lise of the
h .f. spectrum can be affected if those cha nnels
are transm itted over a single rad io circu it using
the independent-sideband (Ls.b.) techn ique .

Of course, the use of i.s.b. by commercial sta­
tions for multi-channel telegraphy and m ixed
systems. l.e .. a radio telephone circuit o n the
upper s.s.b. channe l and many telegraph cha n­
nels on the lower s.s.b. channel, will do much
toward alleviating the congestion in the h.f. spec­
trum.

J a nuary 1970 Changeove r

The POE noted No. 465 of the Rad io Regula­
tions (Geneva '59) which urges the communica­
tions admin istra tions of all countries to discon­
t inue d.s.b. in the fixed service in the ba nds below
30 me if possible by January I, t970. The PO E.
however. fee ls that it is desirable that d.s.b.
t ransm issions be discontinued at an earl ier date .

The Report then continues on and conta ins
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recommenda tions. the most important being
Recommendation o. 1: " D.s.b. transmission
systems shall be converted into s.s.b. systems or
i.s.b. systems with suppressed or reduced carrier
by the fo llowing dates: Jan. I. 1967 for d.s.b.
transmitters with an average power of 100 watts
or more; Jan. I , 1970 for d.s.b, transmitters with
an average power of less than JOO watts."

A total of 38 recommendations were made by
the POE. These covered a large number of sub­
jects such as the use of directional antennas.
au tomatic control of output power of h.f. trans­
mitters. compression of bandwidths, use of con­
trol tone for a.g.c. of receivers in s.s.b. radio­
telephone systems in the h.f. maritime mobile
bands, frequency control and assignments by
administrations. use of space communications
systems for alleviating the h.f. spectrum con­
gestion. use of tropospheric scatter instead of
h.f.. etc.

The Amateu r Ba nd s?

T he recommendations made by the POE did
not specifically consider the h.f. bands now used
by radio amateurs; however. in this writer's
opinion many of the recommendations made to
relieve commercial h.f. spectrum congestion are
equa lly applicable to the ham bands.

It is my feeling that th is report. when analyzed
by the va rious communica tions administrations
throughout the world. will result in action wh ich
will requ ire radio ama teurs to use s.s.b. instead
of d .s.b. within certa in power limits. Eac h coun­
try's ad ministrat ion (including our own FCC)
can decide to adopt the recommendat ions of the
PO E if they so desire and feel that the change­
over from a.m. to s.s.b. will enable bette r com­
mu nica tion in the ham bands-which I believe
it will.

I should like to point out that if the FCC does
dec ide to require rad io amateurs to change over
to s.s.b., the change will require hams to adopt
one "new" operating technique. and improve
thei r equipment. If four stations lise the same
frequ ency (two on upper and two on lowe r side­
band) for communication. a certain amount of
coordination will be required. T he equipment
bandwid th will have to be as narrow as the state
of the art allows, with better carrier and side­
band suppression.

What do you think?

Q uest ions

Si licon Replacement Red ifier- "Tell me, can
you recommend a silicon high voltage rectifier
to replace the following tube rectifiers : 5Y3.
5U4 and 5W4T

Yes. Try the tested International Rectifi er
Corp. Type ST-14 silicon h.v. rectifier. It can
replace the tubes you mention. plus the 5T4,
5V4. 5Z4. 5AU4. 5A W4 and the 5AZ4. See the
pho to. The ST-1 4 requires no warm-up time, has
high reliabi lity, reduced loading on the power
transformer and generates very little heat. Be-
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A quick and ea5Y 5ub5titute fo r many rectifier tube5 i5
thi5 International Rectifier 5T-14 silicon rectifier re­
placement unit, handling the SY3, SU4, ST4, SAW4,
514, etc. Same a p plicatio n5 may req uire exte rna l volt-

age dropping re5i5tor5.

fore you buy one. however. obtain Bulletin SR­
209-0 covering the unit. A dropping resistor
(externally mounted) may be needed for some
tubes. Write the company at El Segundo, Cali­
fornia .
Broadband Linear 600-1..,-"1 own a Central
Electron ics Model 600L broadband linear r.f.
am plifier. I drive it with an HT-37. When 1
first got the 600L it worked okay, but I note
tha t the output (as read on the meter) has
dropped abou t 50%. I replaced the fin al 81 3
and it worked for about an hour, then returned
to its old output reading. Any hints?"

Yes. First check the four swamping resistors
R~() in the grid of the 813. Next, check the screen
voltage on the 813. Adjust the screen voltage to
the proper value with RH. Then make sure that
you are not over driving the linear. If the above
measures do not help, then check the 812A used
as the series screen regulator tube, and the regu­
lator control tube (6AQ5). Check your bias with
plate voltage off and on. You may have trouble
in the bias circuit. Make sure all relay contacts
are clean, especially in relay B.
IIT .33U- "1 use a Hallicrafters HT-338 linear
which has given me real fine service. but lately
the 5 amp. fuse blows after the set has warmed
up for about 15 minutes. Where should I look
for the trouble?"

The 5 amp. fuse in the HT-338 protects the
filament. bias and blower circuits. If it takes 15
minutes for the fuse to go your set must have
a thermal short of some kind. Check the HI- LO

blower switch first. Then as soon as the fuse
blows pull the PL-172 and check for shorts with
an ohmmeter. Next, check the solid state recti­
fiers in the bias circuit. Also check the 16 mf
capacitor in the bias circuit. C26. A thermal
short is often hard to locate. One other thing,
look for a possible shorting of R 210 the bias ad­
just pot. The HT-33B is a terrific linear, bu t like
any ot her piece of electronic gear can develop
trouble-no electronic part has an everlas ting
life. Although a transfo rmer winding may short

,



out afte r heating up. 1 doubt very much that this
is your trou ble. To check thi s. pu ll all tu bes.
measure the d .c. resistance of the primary and
seconda ry wind ings when cold . Then. when the
fuse blows. measure again. Be careful! T he high
voltage in th is set goes up to 2700 volts! Be sure
to measure between windi ng ends as well as
from the windings to ground.
Viking Adventurer- "What causes L3, the para­
sitic choke. to burn up in my Viking Advert­
turer?"

Operating the set into an antenna system hav­
ing a h igh s.w.r. Don't try to use the set on 10
meters using say a 75 meter dipole.
Collins 30L ·1 ALe Meter- "What causes the
exciter. meter to deflect to the left whe n the
30L-l is on and the p.t.t . is actuated?"

The I N252 d iode in the metering ci rcu it may
develop a reverse leakage wh ich will permit
some of the positive de lay bias to appear in the
exciter a.l.c. ci rcuit. T his causes left deflection
of the meter.

To co rrect the condi tion simply replace the
IN 252 with a IN458 which has a much higher
voltage capability and will block the de lay bias
completely.
n&,,, SIOO-U T nlk-Buck-c-t'Wha t causes modu­
lation transformer ta lk-back in my B & W
5100B1"

A small amount of talk-back is normal. If it
is excessive. this is d ue to a loose lamination in
the transformer core. This can be cured in most
cases merely by tighten ing the end bell bolts. In
severe cases the end bells should be removed and
a small wooden wedge driven between the center
section of the core and winding. Be sure to
tighten the mount ing bolts too.
HQ·14S-X Gain Control- "The sensitivity of my
HQ-145-X receiver seems to have dropped off.
The gain control does not seem to have the wide
control it had before. What do I do?"

First check v.lt rhe 6BA6 tube. If ok, check
RH~. the 10K ohm pot in its cathode circuit. Also
check R IO and R 14 in the same circuit.
KWl\1·2/2A "Off-frequency" T uning - "Some­
time ago you asked if anyone had come up with
a practical idea for 'off frequency' tun ing of the
KWM -2. Any answers?"

Only o ne. fro m the Waters Mfg. Co.• Way­
land. Mass. T hey ma nufac ture a Channela tor®
for the KWM ~2 / 2A which resolves the trans­
ceiver tuning problem. T he un it sell s for $75.00
and is worth it. With the Chanel lator you can
opera te norma l p.t.o. o r split channel. 11 can be
insta lled in a few minutes without set butcher­
ing. Write the company fo r details. HAM CLINIC

recomm ends it .
Co rrect ion- In Dec. '63 CQ. p. 6 1, correc t fig. 3
by adding a connection fro m the top of the
10K resistor to the center of the two 50 mmf
capacitors .
Multi-Hand Vertical Antenna - "Where can I
obtain some practical information on a multi­
band vertica l antennaT

Obtain a copy of the September 1959 issue
of CQ.

---------------------~...

IIQ·140X Updnting-"Whal issue of CQ con­
tains inform at ion on up-dat ing the HQ- 140X
rece iver?"

T he January 1960 issue.
S Watt Tm nsistor- "What transistor do you sug­
gest I use for a fina l on 50 me to obtain 5 wa tts
f f ? "a r. ..
Try Pacific Semiconductors type DPT657, also

known as the 2N2887. The price is presen tly
h igh for o nly o ne unit. but it is worth it if you
do not want to be bothered with high voltage
supplies.
Selecting Osd lloscopes-"I'm one of the engi­
neers (a lso a ham ) who read s CQ. T he informa­
tion I seek is not for my ham work but I would
apprec iate your help. I've been given the task of
selecting a couple of scopes for our lab. and 1
was wondering if you could refer me to recent
informat ion in capsule form which would assist
meT'

Sure. \Vrite Tektronix Inc. P.O. Box 500
Beverton. Oregon. Ask for their compilation of
two articles (in booklet form ) en ti t led "Funda­
mentals of Selecting and Using Oscilloscopes."
T h is is the best information I have seen in br ief
form printed d uring the las t couple of years.
My Ham Scope Book will contain similar info
when and if ever published.

Thirty

As we have said before. most manufacturers
of ham equipment cooperate wit h HAM CLINIC

by furnish ing instruction books. service sheets.
etc.• withou t much prodding. T here are however,
still a few (of the newer manufacture rs) who
do not rea lize how much we ac tually help hams
all over the world with their techn ical problems.
We do (in ma ny cases) lessen the corres pond­
ence load on service managers and placate a
number of ira te customers. In a la rge number
of instances we have helped hams who have re­
ceived 1/0 replies from manufacturers-some of
which have since gone o ut of business.

Again we solici t your pa tience and answer all
ma il in the order received. If you have not yet
received a reply. you will.

73. Chuck

--'~"

" He says we're making 57 on pea ks ..•"
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BYRON H. KRETZMAN ' . W2JTP

- 43 1 W oodbu ry Road. Hunti ngton. N . Y. 11 743

" Afte r oil, d eer, it's only sa nd . . • •11

RTTY Operating Frequencies

with an octal base. The 275-type relays are about
the size of a metal 6V6 and the 276-type relays
are simila r except that they are a bit longer. The
switch provides a transfer consisting of two front
contacts. two back contacts, and a single swinger
(armature) wh ich a re continuously coated with
mercury and enclosed in an atmosphere of by­
drogen in a sealed glass tube. (D A N G ER! Don't
I r y 10 open!) At the usual telegraph and lor
teleprinter keying rates there wi1l be a period
during the transfer in either direction when all
switch contacts will electrically connected or
"bunched." The bunching interval is not ex­
pected to exceed one mill isecond by the manu­
facturer. By the wa y. it is required that these
relays be mounted in a vertical position. or at
least within 30 degrees of vertical.

Cha racte rist ics

Tahle I lists the essentia l characteristics of
the 275 and 276 mercury relays. Note that so me
of the rela ys have one winding whi le others have
two wind ings. like the 255A polar re lay RTTY­
ers a re most familiar with. In this case, to dif­
ferentiate , one winding is called the primary
and the othe r the secondary. It is recommended
that they be operated on 2.5 to 5 times the
"opera te" current listed. Coil resistance should
be with in 10% of the values given. except the
low resistance coil of the 275E relay is within
15% . and the coils of the 276T are within 5% .

No d.c. ope ra te and release current character­
istics a re given for the 276 E and 2761\: relays.
The manufacturer states that a 60-cycle 18.5 volt
r.m.s. sinusoida l voltage applied to the single
winding o f either of these relays will cause the
a rma ture to transfer fr om one pair of contacts to
the othe r pa ir of contacts. 60 times a second.
wi th approximately eq ua l lime of dwell (zero
bias) on the fron t and back contacts. No current
characteristics are given for the 276C either as
this relay has unknown "specia l requirements."
Note tha t the 276L relay has its switch electro­
sta tically shie lded.

FRXD Corrections

Last month there were some errors in the dia­
grams associa ted with the description of the
FRXD tape equipment. In the schematic dia­
gram of the reperforator transmitter distributor.
the wire from the top of the s.p.s.t. section o f

3620 ke
7040 ke

14,090 kc
21.090 ke
52.60 me

146.70 me• • • • • • • • • • • • • •

lets centered on frequencies given; oper­
ation usually ± 10 kc on bJ.

80 meters .
40 meters
20 meters . .. . .
I j meters
6 meters . . . .
2 meters .

_ 0

RTTY The Hartl Way••• No. 30

M
ERC L:RY relays. specifically those of the

275 and 276 type are fast ga ining in
popu larit y in radiotelet ype circles. They

are practicall y trouble-free. and since they are
sealed. the ir adjustment cannot be played-with.
More and more arc becoming available in sur­
plus. and of course they arc still used by many
of the operating telephone companies in certain
carrier systems.

This type of mercury relay, made by Western
Electric. consists essentiall y of a switch within
a soleno ida l co il contained in a metal tube shell
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f ig . l -Weilern Elect ric 275 a nd 276 mercury relays, oullin" and connKtions.

the universal contacts also connects to terminal
278 and to pin 33 on the Jones plug. The F RXD
selector magnet circuit shown in fig. 2A d id not
indicate clearly the actual wiring as it is in the
machine. so a revised d iagram is included here­
with . Also, the CUTOUT SWITCII in the FRXD
motor circuit. diagrammed in fig. 28 last month,
is normally closed instead of open as it was
shown.

News Item
An RlTY Dinner and get-together will be

held in New York Ci ty Monday March 23rd
(T his is during the IEEE Show) at Patricia
Murphy's Restau rant. 260 Madison Ave. An
info rmal rag-chew will begin at 5 :30 and dinner
will be at 7:00 P. M .

Send rese rvations as soon as possible. at $6 .50
each. to Elston Swanso n W2PEE. c / o IFI , lnc.,
101 New South Road , Hicksville, New York.

On the Bauds
K IYZG of Ridgefield. Conn .. is on 80 f.s.k.

and on 2 a.f.s.k. WI AOH of Darien. Conn.,
works 20. W l 0 UG of Stamford. Conn., uses
tape on 80. K2DCY of New York, N. Y., has
th ree 6-channel T D's for sale for $30 each.
W A 2WA V of Delhi. N. Y.. is looking for a TV
to go with his 200V. W2JAV of Hammonton.
N. J., works narrow shift Sunday mornings on
7 140 kc. W20 QI of Center Moriches. L. I., is
gelling a Model 1.5 into shape. W2KQP of Hun­
tington, Lf.. is on 80.

W3UCY of Stroudsburg, Pa., is on 80 with a
kw. W3UQX of Allentown. Pa., is on 80 with 75
watts and very narrow shift code ident. K4QVD

=::,ooo n

~ 8
2-

22A 21A
2 I

Fig. 2A-fRXD leI ector magnet circuit l hown e xactly
al in the mach ine , wire d fo r pa ra lle l o peration. Fo r
leriel operatio n, move the b lock wire (IK) to terminal 2,

an d the red wire (a) to termina l 3 .

of Melbourne, Fla.• runs 800 watts to a pair of
4CX250B's and uses a -l-transistor TV. K4 1BX
of Kershaw, S.C., has a HP- t 14/210 machine.
(What is it? L~I l ess know if you hare any dope
on it.) WA4GTA of Portsmouth, Va.• is o n 80
after working mostly 20.

WB6D BD. ex-W7LVR. and W6CEM. both of
Santa Barbara. Calif., both work 20. \V7ZSB of
Salt Lake City. Utah. is on 20. K7EIS of Po rt­
land, Oregon, needs a keyboard plate fo r his
Model I S. K8JWC of Fl int. Mich.. has built a
W2JA V transistor T U and is looking for a way
to modify his Drake T R-3 for f.s.k. (C a n an}'oll~

help?) K8DKC of An n Arbor, Mich., was heard
o n 80 with Dave as the operator. K9LBA of
Ind ian apolis. Ind., works narrow shift o n 7 140
kc Sunday mornings. K9H NG of Homewood,
III .. was heard o n 80 .

K0lPl of Springfield, Mo., h igh-speed c.w.
opera tor, is now on R"ITY, on 80 mostly, with
a modified UT-37 and Warrior amplifier, Models
15 and 19. and a 75A-4. W0QWY reminds us
that his article in August '63 CQ covers RTIY

IC cHlti1llled 0 1/ page 102]

Table I-Mercury Relay Characte rist ics
T"p~ F ig . W ind inK! Ohm! Operate Rrlrasr

(rna) ( rna)
27SA A Si ng le 2!i00 10. 1 4.'
215 D A Si nll:le 4000 ' .1 3.6

27~C "
1Pri. 700 32.0 14.2
[ Sec. . 3300 12.9

2750 A Sinille- 700 20.0 ' .9
275E A S inille , 315.0 140.0

275F F JPri. 120 ss.o 24.5
[Sec. 125 80.0

2711A A Sinllie 90 16.0 1.3
276" A Sinll:le: 4000 3.0 0.2
276C A Si n ll: le 4000
276D A 5inv: le- 4000 .., - 1.5
276E A Sinllie 4000
176F A Sinllle: tOOO ' .6 0.4

270G C
JPri. 700 14.2 2.'
[ Sec, • . 3300 ' .7

276H A Single 90 32 .0 15.0
2761 A Single: 4000 4.7 1.7
276 K D Sinpl e: 4000

276L E
JPri. . 1020 14.0 ' .9
I Sec. · 970 16.0

276~f A Sinl/:le 4000 ' .9 2.'
276N C 1Pri. · 700 6.0 4 .0

[ Sec. . 3300 2.4 - 2.4

276R G
1Pri. • 100 13.0 -13.0
I Sec . 1100 4.'

276S A Sin l/: Ie 34 90.0

276T B
JPr i. 2500 6.7 0.'
i s«. 2>00 7.' -
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Ellie Horne r, K-4RHL, ope ra ting s.s.b. at her Ft. La ud er­
dale QTH, e nio'ys hand ling emergency traffic. Lice nsed
in 1960, he r OM is K-4YBL and a so n is W N.4 BGM.
Oth er hobbies include seve ra l gran dch ildren, photog-

raphy, raising orchid s, fi shing and boating .

Eur ide Busti, IlWAS, opera tes c.w. and phone ma inly
on .40 a nd 20 meters, from Mila no, Ita ly, Photo cour­
tesy of Chuck, W.4VIO/ HB9, edi tor of CQ's H AM

CLINIC, wh o met her on his trove ls around Europe.

by a dog suspected of rabies . Their fathers, both
docto rs. wanted "anti-immune" ra bies serum,
which must be administered with in 78 hours.
While Ellie was working on it two more girls
were bitten. Ellie was unable to locate the serum
in Florida. bu t learned the only way to get serum
to icaragua in time was on a plane out of j ew
Orleans. Mabel. K5SGJ, also on the net. offered
to hel p. W IAOL. a doctor and friend of Ellie's,
broke in to give the name of another doctor in
New Orleans who would know how to locate
the serum . Mabel did locate it. then had to ar­
range to get a prescr iption for it and also per­
mission from the Nicaraguan Consul to ship it
to Nicaragua. With much pho ning and arrang-

[Continued ott page l Ol l

LOUISA B. SANDO · , WSRZJ

2.565
2.465
2.1 45
8.220
8.000
7.79 1

DI\lrlct II I~h Scores
Phon~ KltlKL • tU20 W A60 ET . 2.465

KI UOR ,3,700 K4COB/ K70 F X 1,1':00
W20WL . I , ISO VE6 146 KROSV l ,fl03
W3M DJ 2.175 VE7ADR .3.046 W9 \t1.E 1,350
WA4 FJ F 8.000 KZ5lT 3.002 K81KL 2.S65
K50PT .6.]70 CW. VE3B II 260
WAf.OET . 7.420 K IQUR 2,145 VE6ARV I ,t!OO
W1RVM . 4.945 W2ERW 336 VE7ADR . 1.519
K MMIT ... 3.610 K3PKI 1,523 J A IYL 99
WA9 ENH . 3,760 WA4 FJ F .. 1,236 G2YL 37

YLRl's Treasurer fo r 1964 is Barbie
Houston. K5VIB. Send your YlRL mem­
bersh ip dues. $2.50 ($3 fo r DX ). to her
at P.O. Box 652. Richardson. Texas.

YLRL Members .••

O
N C E again. specia l congratula tions to
Joyce Polley, KOI KL. who. fo r the sec­
ond year in a row, made a clean sweep

of all the top awards in YLRL's Anniversary
Party ( the 2~th A.P.. held Oct. 23-24. ov.6-7) .
To her high score of 8220 earned on phone she
added 2565 points on c.w. for a combined high
score of 10.785. thus winning both the ph one
and c.w. cups. and the Corcora n plaque. These
are the top scores :
1st c.w.-K0IKL. Joyce Polley
2nd c.w.-WA60ET. Jessie Billon
3rd c.w.-K IUOR. Doris Young
1st phone-K0 IKL. Joyce Polley . . .. :
2nd phone-WA4FJ F. Ellen Ackerman
3rd phone-K4R NS. Ma rge Campbell

Corcoran A ward
K0IKL. Joyce Polley 10.785
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Pu b lic Service
Public service is the " meat" of ham radio. so

it's always FB to learn of YLs in there pitch ing
In an emergency,

Ellie. K4RH L. had rewarding experiences
handli ng emergency traffi c. first with YN3KM
in "Operation Mad Dog," and later with EL2E
after the assassi nation of President Kennedy. On
both occasions Ellie was on the YL International
SSB Net. On Oct. 30, YN3KM called with emer­
gency traffic. T wo small girls had been bitten
· 4417 Eleventh St.,-N-:W., Albuquerque, N ew Mexico
87 107



tSee D ec ., 1963, p . 69; J an., 1964, p . 77 ; F eb ., 1964, p . 77.

Switch ing topics so mewhat. obviously public
re lation s st ill play a major role in amateur radio.
In th is connec tion we'd like to show you a fo rm
letter that is attac hed to other interference ma­
terial dist ributed to those exper iencing T VI in
the Philadelph ia a rea.

Vol. 6, No.3-March, 1964

BOB BROWN, K2ZSQ

March, 1964 • CQ • 7 9

The Cause and Cure fo r TVI

The present day te levision receiver is a won­
derful example of American ingenuity. design
and construct ion, developed over a lon g period
of yea rs to its present sta te of perfection. How­
ever. as is true with much mass-produced ap­
para tus. it st ill leaves something to be desired.
One inherent shortcoming of most present TV
receivers ( including the expensive color sets) is
their inability to reject a strong unwanted local
rad io signa l. These signals which the receiver
permits to slip th rough may cau se lines or
streaks, either light or dark , to appear on the
picture screen or. in varying degrees remove the
picture. or replace, in part or complete ly. the
sound of the TV program with so me other's
sound or voice, thus reduci ng or even destroying
your TV viewing pleasure. Wh y? Because the
TV receiver is not designed to handle this situa­
tion. Although there are many types of te le­
vision interference, the kind we are most con­
ce rned with is th at believed to be caused by
radio transmitter. Actuall y, in well over ninety
perce nt 'of these cases this is not TV " interfe r­
ence" but rather TV "i nterception," inasm uch
as the TV is in tercept ing a radio signal which
it was not designed to receive.

In over seventy percent of these cases the
in terception can be eliminated by the proper
install ati on of the correc t high-pass fi lte r on the
TV receiver. In another fifteen percent two or
sometimes three inexpensive components a re re­
qu ired. O nly in the remain ing less than fi ve per­
ce nt is any extensive work req uired. W ord oi
call/ion: There are man y high-pass fi lte rs on the
market. but not a ll of them will elimina te in ter­
ception of radio signals o n frequencies between
44 and 52 me.

Many people have been told by their se rvice
technician tha t nothing can be done about their
particular case of TVI. This is not necessaril y
so. In practically a ll cases someth ing can be
done.

H you are sincerely interested in eliminating
television intercept ion, please write to:

F EDERAL COM M UN ICATIONS C OMM ISSION

Engineer In Charge
1005 U.S. Customs Hou se
2nd and Chestnut Streets
Philadelph ia, Pa, 19106

[If you desire. you can make copies of the above
for your own lise , but remember to put in th e
address of your nearest FCC office.) •

••••••

E
V Er-; tho ugh Juring the past few months

we have devoted a considerable amount
of magazine space to the K310P case.r

we still continue to receive correspondence on
the matter. Amid these letters, one arrived from
Robert Halley, K8Y~U . that might th row a new
light on the case. We. of course, do not full y
concur with his re marks. since our findings to
date stro ngly contradict his. bu t in all fai rness
to the importance of dete rmin ing and report ing
the truth, Bob deserves to be heard. Whether
th e picture be black or white, our purpose is to
inform. You be the judge.

".. . I was raised in Elizabeth, Pen nsylvania.
and th ou gh I moved after W.W. II . my fam ily
still lives there and we visit with fa ir regu­
la rity . . .

" . . . When I first heard that severe interference
was occurring. I assured my friends that ' the
ham involved recognizes the importance of help.
ing people e lim ina te such problems. even if th e
transmitter and rel ated equipment meets all the
requ irements se t forth by the FCC. Certa inly
he will coopera te to the fu lles t to help solve the
problem .' As time passed. thou gh . it became
evident that this young boy ( 16 years old) was
not going to coopera te. In fact . it appeared that
he was being poorly adv ised and encouraged to
be unpleasant to the Borough Council. for his
equipment d id mee t sta nda rds and he couldn't
care less what inte rference he was accomplish­
ing . .. because he felt he was 'clean. '

"Congressman Holland was brought into the
affair because this young man was a 'public
nuisance' and under existing laws there was no
way to deal properl y with him ... The boy was
heard on a TV to say, 'Boy, we sure fixed them
tonight,' and this was just afte r a particularly
bad round of interference.

"... The talented boy mus t recognize his re­
sponsibility as a citizen. T he citizenry of Eliza­
be th must also recognize that throwing rocks
and garbage and name ca lling likewise are not
the marks of responsible citizenship."
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Phase on 144 Me
A "Gain" A ntenna for 2-il1eters

BY BY RON H. KR ETZMA N*, W 2JTP

O n two meter mobile ond [.m., the verticol antenna still holds the edge
on popularity with its omnidirectional characteristics and simplicity. Add
ta this, though, a little omnidirectional gain on the order of 5 d b and the

vertical begins to look even more enticing than ever.

•

I
N case you didn't know it, not all z-mcter

ac tivity co nsists of DX-chasing, meteor scat­
ter. contes ts, etc. In ma ny areas. I'll grant

you metropolitan and suburban for the most
part. local and extended-local communication
exists on a highly reliable day-in and day-out
basis. ~Iobile operation. quite naturally, is a reg­
ular part of this activity. This harkens back to
the days of the old 5-meter band where such
v.h.I. operation began. As the resu lt. hamming
in these areas becomes a much more personal
thing; everyone soon gets to know everyone else.
lt becomes easy to ro und lip a gang to help put
lip a tower or a beam for another band.

Keeping in mind that work ing mobiles is a
requirement. you can see that vertical polariza­
tion is a must. Secondly. those who have tried
beams quickly realize that. in these centers of

-431 Woodbury Rd .• Hunttngte n, N. Y. 11743.

Center feed a rrangeme nt .hawin g how the linea r
match ing t ran. former i. twisted to enable the twin-lead

feeder to drop .traight down.
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high activi ty, bea ms are impractical. T oo much
can be missed off the back end. An omnidirec­
tio nal an tenna charac teristic therefore becomes
an addi tional requirement.

Omnidirectional antennas for 2-meters usually
fall into two classes: the ground-plane or the
coaxial-type. Both of these normally provide no
gain in performance over a reference half-wave
doublet, with the possible exception of the
stacked coax antenna. Wh at we are searching fo r
is a z-merer antenna which is vert ically polarized
and which will give us a power gain in (II/ d irec­
t ions. Bear in mind, too; any gain ach ieved in
the a ntenna system also resu lts in increased
range of reception. And. lastly. a high ga in o mni­
directional vertica lly polarized 2-meter antenna
should be easy to construct a t low cost. (T his
lets out the stacked coax unless you have the
facilities of a machine shop available.)

Theory

Gain in an omnidirectional vertica lly polar­
ized v.h.I. antenna is rea lized basically by stack­
ing hal f-wave elements. o ne above the othe r.
T he trick is to phase them properly and to feed
them effic iently. This is noth ing new. Twenty­
five years ago this was called the "Fra nklin"
antenna. Today a somewha t simi lar antenna is
described in the AR RL Handbook.

From page 703 of the 4th edition o f Reference
Data for Radio Engineers (lIT), the gain of an
omnidirectional stacked array is approximately
equal to 2L /'A over the theore tical isotropic
radiator, where L is the length. If we bui ld an
antenna of 5 half-waves in phase. the length. in
terms of wavelength, is 2.511.. Putt ing this in to
the above formula, the power gain is then 2(2.5 )
or 5 times. Since a half-wave d ipole is co nsidered
to have a gain of 1.64 times the isotrop ic radia­
tor, the antenna will therefore have a power gain
of 5 /1.64 or 3.05. This, then , is an effective gain
of 4.84 db.

A Practica l Antenna

Figure 1 shows the schematic d iagram of



•

Fig . 2-Pe-n pective view of
omnidirectional a ntenno.~

One of th e fou r qua rter-wave matching stubs. Note how
it is curved around into a halo about 6" in dia meter•

our z-meter "gain" an tenna. As you can see. it
consists of the half-wa ves in phase. one above
the other. There arc quarter-wave matching stubs
in between each element. and the feed point is
at the center of the middle half-wave element.
{Feeding this array i ll ~IIC" a balanced manlier
is O1l(' oi the tricks in getting efficie,,' aperation. }
T he antenna feeder is ordinary 30G-ohm TV
" twin-lead ." (l/orran !?J This was done for sev­
eral reasons . First of a ll it is low cost, as com­
pa red to coax . Second ly, its losses are less th an
o rd inary Coax: an d, th irdl y, becau se it is a
mecha nica lly simple ba lanced transmission line
with readi ly avai lable inexpens ive (T V) support­
ing hardware.

Our antenna was cut to about 147 me, and like
any co-linea r ar ray it is reason ably broad, ha ving
a low s.w.r. out to at least I mc either side of
tha t freque ncy.

You could feed this an tenna in the ce nter of
the midd le e lement d irec tly wit h the 300-ohm
twin-lead, that is if you don't mind a stand ing
wave ratio of abou t 2 to I. We did. so a q uarter­
wave linear ma tching transformer was installed
at the feed point. The results were ex tremely
gratifying. Its installation brought the S.W.f,

down to 1. 1 to I.
Just one more point: Note tha t, in the interest

of balance, the match ing transformer is brought
away from the feed point at a right angle : and,
consequentl y, the twin-lead feeder is brought
down at least a qu arter-wave from the lower
sections o f the antenna thereby little affecting
the feed impedance.

Const ruct ion

Our 2-mcter gain antenna is built on wood,
{Horrors. again?) Using wood greatly simplifies
construction and reduces cost. You can't buy
2 X 2's twenty-four feet long but you can buy a
2 X ~ that long. Just a little sweet-tal kin' to the
lumber yard man and he will rip-saw it right
down the middle for you. Of course you should
ge t him to let you pick ou t a length as straight-

ICullIilJuecl U ll page 85]

-E Fig . l - $che motic dia­
gram of th e 2·meter gain
an tenna . (A n te nna cut to

147 me.'.
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The CO VHF Ce ntury Club Certifica te, ava ilab le since
Ma rch, 1958. to quolified QSl collecto rs. See text for

full details and requirements.

Two Meters
WA6UPX ..136 WB2BOJ .. 141 WA2ZSB 146 DJ4BG .....,151
WA9AHZ •.137 WAaEwT .. 142 W90KM ,147 OJ20Z •.. .. 152
K6HIT .••••.138 K2SJH 143 K2UKQ ....•,148 OJ8KF 153
WV2SYI 139 DM2AOJ 144DJ4KH ,149 OKIVCW ..154
WA4FLU 140 K8yWF I45DJ4AH 150 OL9MC 155

New Members: VHF Century Club
Sb : Meters

VP7CX 184 WA9FIH 198 WA2UWJ . 215 WA4FVO 230
K8CEN 185 WA50XV 199 K3NXH ... 216 KlTOL 231
KeQAO 186 K7TCI 200 WA4lSC . 217 WA2ZHB 232
WA9FXX .187 K2PSU 202 K8RZN ,218 K3VRZ ,.. 233
K9TWF 188 K2PBU 203 W4YEL 219 KIZGH 234
K4WKB 189 K2PBU 204 K8RSH 220 WA2GFP 235
WA9AHZ 190 K2PBU .. 205 WA2QCQ :£21 WA9AZO 236
K8RZN 191 WA9BYF 206 KIPYX 223 WA8SXS 237
K8RIN _192 WA9EEG 207 K7GAT ,224 WB2CDZ . 238
K8RZN 193 WAOBBR 208 WA8EEP . 225 WA2VLR 239
K4UVO 194 WA4EEZ 209 WAOSVL . 226 K9CIF ..... 240
K8ZSY 195 WA9AOK 210 WAJlOAC . 227 K9CIF ...•. 241
NA4EEZ ,.. 196 K8DeR 211 WAJlCOR . 228 K8JZW" •..•. 242
NA41RX ....197 KIYLU 212 K70FW ....229

Se e U After The Contell, OMI

[Guest editorial hy K911 PlI] Recen tly I pa rt ic i­
pated in a v.h.f. contest operation on two meters.
In almost every cas-e a contact with another sta­
tion ended like this: " Yo u're 59 plus. sec you
after the contest. 0 \ 1." How ma ny people
listened to the hand the day after the contest?
I did not hear even one station on the air. I ai red
several calls with my 59 plus signal. but no

Do 1Iot se nd us your QSL cards. 0 spec ia l
endorsement is made to those who do. a nd th ese
people must pay the e xpenses fo r th eir return .
We wi ll occas iona lly spot-c hec k a pplica tio ns
a nd req uest that you se nd us twen ty o r so cards
(tha t we will select at random from your list )
to be retu rned to you a ft er processing. These
spot-checks a re m ade periodica lly a nd do no t
signify a ny skeptic ism on the part of the com­
m ince.

All awards arc ma iled within 30 da ys. (T he re
is no charge for thi s ce r tifica te. ) Address a ll
applica tions and related cl ub corres po ndence to:
VH F Century Club. CQ. 300 \Vest 43rd St ree t,
N ew York. N. Y. 10036. O TE : Official applica­
tions are avai lable on request.

- TIlt' V IlF Amatrur. 300 W. 43rd St., New Yo rk , N. Y.
10036.

Application Data

1. Clearly pri nt your name (as you want it
shown o n the award) , call letters, and mailing
address.

2. Pla inly indicate the band used.
3. Arrange you r cards chronologically and

neatly list each. showing its number (beginning
with one), call of station contacted, and the data
wo rked.

4. Have two other a ma teurs inspect your card'S
and check them against your completed list. Bo th
amateurs must sign a statement sim ila r to the
following :

" We. the undersigned. hereby verify that the
above named applicant displays the QSL cards
listed herein from actual on-the-air contacts."

S IGNATl;RE ANn C U l' _

SIGNATlJRI: ANn C U I _

~F::PO~T
Ian exclusive feature of The VHF Amateur I

BY BOB BROWN· , K2ZSQ

0
"all the various certificates and awards

available to the v.h.f. operator today,
CQ's VHF Century Club Certificate still

ranks among the most sought after. Although
no magazine publicity has been given the CCC
for well OHf a year. sca rcely a day goes by when
the mailbag d oesn't bring some new six and two
meier applications. Just as A RRL's Rag Chewer's
Certificate is an integral pan of any low Ire­
quency amateur sta tio n. the CCC o ver the years
has become the new v.h.f. operator's number one
objective. Just what is the CQ V HF Century
Club all about?

The certificate was originated in March . 1958.
to promote activity in the v.h .f. bands. an award
idea borrowed from successful British amateur
endeavors in the past. Prese ntly our membership
consists of certificate hol ders the world over who
opera te the bands above 50 me. Awards are
issued to those hold ing the required amount of
QSL canis confirming contac ts a ll made on a
single v.h.I. band wi thi n anyone 365-day period.
There is no lim it on th e amount of certifica tes
yo u can a mass. as long as each a pplica tion is
acc urate. Every so often as space perm its new
members wi ll be annou nced in th is colum n. as
well as clu b not es. Each cer tifica te bea rs a dif­
feren t number. but thi s fi gure is just a classifica­
tion di git a nd does not necessarily reflect order
of issuance or prior ity.

The number of QSL cards required to have
been accumula ted wit hin the 365-day period
varies with the freq ue ncy operated . O n 50 mega­
cycles 150 QSL cards are necessary; on 144 me,
100 cards: o n 220 me. 50 cards; o n 432 me,
15 cards. Se parate a pplication must be made for
additiona l awards .



Cl- l .5·9. 1 mmf miniature variable. E. F. Johnson 189·4.
Ll- 12 t , B & W 3003 stoc:k with I·turn link on co ld end .

VHF News and Reviews

F o r those following the rece n t m obile logging
efforts down South. take note that the FC C

denied the petition for rule making b y J ack \V.
Bazhaw ( no call ) . o f Dall as. T e xas. to a mend
Sec. 11 .136 by deleting logging req uire ments en­
tirel y fo r amateur mobile sta t ions operating o n
frequenc ies above 50 me . Th is denial was re­
leased to the press December II.

From what we hea r the Six Meter Mo bile
Association of \Vestern New Yo rk 's Annual In­
doo r Picnic was a nother whopping success. H eld
o n J anuary 18 at the C lub Commodore in Buf­
fal o . the response a nd a tte nda nce indicates stro ng
co m pet it io n in the near future wi th the Syracuse
VHF Ro und up gang. Keep your eyes on this
group. ( Yo u can contact WA2TRT fo r member­
sh ip details. )

K8TFL would say we saved the best for last.
The VHF H igh Banders. Inc.• o f xt arton. O h io.
recently enjo yed another C hristmas Party. cele­
brating a nothe r phenomenal yea r for the gro up.
One of their incentive programs is the issuance
of monthly DX certificates and an annual re volv­
ing trophy for DX man of the year. Write
K8TFL. 795 W. Center SI.. xt arfcn. Oh io. 43305.
for a copy of The Highbanders Log.

OX Doings

Things ha ve been rather slow on two meters
recently, at least if our mai l is any barometer.
Out Ind ia na way comes word from K9 WZB in
New Carlisle that during the winter the weeke nds
seemed to have he ld the pe riods o f m a ximum
144 me activity. In spi te of wi ntry conditions.
solid contac ts were m ade th ro ughout Decem ­
ber with W8DQK. Toledo: W8YLD. Dayton :
W8S PJ. C inci nnati, and W9 D HV, Water to wn.
W ise. Gary would like sched ules on 145 .0{)S mc
c.w. to T ennessee a nd Ma ryla nd o n Sunda y
mornings. Any take rs? Word fr om upst ate New
Yo rk ha s it that W11.WX ha s a new f.m . repea ter
opera ting under that ca ll o n 146.94 me from
Bald xt ountatn. W ill try to ha ve more info o n
thi s insta lla tion next month. (T nx \V2JT P ) .

Scattered six meter repo rts. o n the o ther hand.
enthusiastically report the persevera nce o f £
o pe nings throughout the month o f December
a nd cont inued good tropospheric condit ions in
the no rtheastern sta tes. K I \VYS. 26 1 Ra yno r
Ave.• whitman. Mass., beams So uth freque ntly
a nd would a pprec ia te skeds to Long Island a nd
Connecticut as well as into Ma ine . New Hamp­
sh ire a nd Vermont.

From Wilmington. North Caro lina . WA4KBP
re ports good tropo into Richlands ( N .C. ) on
Decem be r l st with K4VPZ (5 X .5 sigs). He skeds
Je re every Sunday at 1930 EST o n 50.25. Hrea ke rs
invi ted . Two days late r WA4KBP spa nned 1.09 1
mi les via Sporadic E to WA 5V NY. Da llas. wit h
S9 sigs. The fifteenth o f December proved to be
a big day for WA4 M YH in O wensboro. Ken­
tuck y. John caught the sk ip into Minot. N . D ..
( WUD RJ) fo r hi s longest ha ul . a lthough York
Beach. Ma ine . was also contacted th ru K 1V U U.
T he skip wa s in for Jo hn between 1615 and 1832
EST. The next day, Dec . 16th. he snagged K4LLN
in No rfol k. Va .• via tropo in ve rsio n. Nice jo b !

[Colltimu,t/ 0 11 page 85 ]
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Miscellaneous Tech

T unnel Diode Oscillator: Here is a qu ick ie proj­
eel for d yeo wdie addic ts which will a lways be
useful around the v.h.f. shack. As o utlined in
fig. 1. th is little oscillator c irc uit will tune from
49 to 76 me, making itself available fo r con­
verier a nd a n tenna adj us tmen ts when placed
severa l hundred feet fro m the a ntenna system
(especia lly when loc a l signals are no t avai lable ) .
If you wish to h it two meters, dust off the grid
di pper and tr im up the Ll-Cl combina tion. T his
hand y gadge t can be hu ilt into a 2 JA H X 2 1A1"
X 1·% " aluminum Minihox. equipped with II

whip antenna a nd tu rned on a nd ofT with a small
slide swi tch. A penl ite ce ll with a ppropriate cli p
wo uld be just the tic ket for the d.c. supply. Try it.

Fig. l -W8HHS' , tunnel diod e v.h.f. oscillator. F.rn. con
be a chieved by inserting a mike at J 1 where indicated .
Both re sisto n ore ~ watt . (Thanks to VHFER. for the

circuit ).

answers. I began to wonder if perhaps my gear
wasn't working right. O r maybe the other sta­
tion's equipment "went west"? From liste ning
during a co n test you know that hundreds of
hams in the local area are capable of putting
the ir stations on two meters. And most seem to
have contest kitowaus in light of all those S9 plus
signa ls. Everyone seems to have a super low­
no ise receiver/converter setu p that will put every
weak o ne o ut of the m ud ( the o nes I hear are.
a t lea st ) a nd convert h im to Voice of America
proportions. And what ahout those built-in con­
test S-meters? (T his is the type with S7 marked
at the far left o f the face . ) You Can a lso assume
fro m their remarks th at a ll o f these sta tions are
go ing to be o n the air a ll the time.

Well. I IIm'(' listened to the band almost every
night since the contest a nd very se ldom do I
hear a ny o f these sta tions . Is all thi s two mete r
equipment just gathering dust ? If so . it is a
mighty big waste . Did everyone go back to the
lower bands because of the lack of QRM o n two?
Come now. boys. let's reactivate two m eters.
Let's keep it going a ll the time.

A lso. if you ha ve some 220 me gea r lying
around. blow the dust o ff, a pply the juice a nd
liste n. Quite a few new sta tions are gelling in
on the 22 0 act. So. see yo u in the next contest.
Oxt , a nd after. too. Jump in . . . the wa ter's fine :

I
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using interlace scann ing. For a fl ying spot sca n­
ncr (non-interlace) you will find tha t the sync
pulses a re much wider and have no pedestal .
Correct levels of video and sync are ind ica ted
on the diagram. These levels are hard to cle­
te rmine unless you know the ze ro reference level.
To do th is Larry has come up with an old
broadcast trick. thai of using a 24 v.d .c. relay
with its contac ts shunting the oscilloscope input.
When 24 volts a .c. is applied to th is rel ay. it acts
as a choppe r and prod uces a zero reference
level on the scope in the form of a wavy line.

73, Allen. K~UYH

Fig . I c-Oseilleseepe trace of interlace scanning video
signal.

cst ing pieces o f gea r among the bu nch are the
APT-5 and APQ-7. bo th of which have built in
video modulators, need no r.f. conversion. and
cost less than 25 d olla rs. Al does not mention
their power levels.

Here in New Jersey a favorite transmitter
seems to be the A RT-26 fro m which 60 watts of
video output can be obtained on 440 me, with
little more than the addition of a power supply .
W2H U D has been able to poke a TV signal over
the 30 mile path from his home in C lifton to
Long Island amateurs with just such a trans­
mitter. Some of the fellows a re a lso going on
crystal control. This system does have the ad­
vantage that another crystal controlled trans­
miller 4.5 mc higher in frequ ency can be u..ed
to su pply the audio . With a se lf-exci ted trans­
mi n er the aud io must be injec ted into the video
by a 4.5 me reactance modulator,

Another interesting hint comes from K3ADS
o f Bryn Mawr. Pa.• who is just about read y to
go o n 440.001 mc with 40 watts of video signal
power ( crysta l controlled). In his letter Larry
stresses the importance of proper video signal
composition. A good way to accomplish this is
to monitor your video output on a scope (sweep
rate 7587 c.p .s.) . A trace should be obtained
simila r to the one shown in fig . I. if yo u are

- 4l'! Cum berland A venue. Verona . Xew J ersey, 07462.

E
XCUSE us if we gel ca rried away with the

topic of amateur TV th is month. The
majorit y of o ur correspondence has dealt

with the subject latel y, and only a few hours
ago Ben . W2HUD. called to tell us of his efforts
to start an amateur TV club in Northern New
Jersey. If anyone cou ld interest you in ATV, it
is Ben. Besides which. what he said about the
need for a club really made sense.

You know many of the great amateur ad­
vances have been made as a club effort. Take
for instance the fi rst two-wa y moon-bounce
co ntact. Here wa s a feat wh ich appeared too
grea t a task for a single ham. yet the project was
achieved when a gro up o f amateurs pooled the ir
knowledge and resources. The same kind of
joint effort is used by high scoring club stations
in v.h.f. contests.

Although the contribut ion of this type of
organization can not be denied. clubs of th is
kind are not the answer to u .h.L's problems.
Inte rest or lack of technical skills among: ama­
teurs are not the diffi culty , the problem is faith .
The type of club needed is one which will l' fI­
courage and help its indiv idual members to get
o n with their own equ ipment; one wh ich will
provide an answer to the question, "W ho is on

th 1" " W I"up ere . ... e are .
\Vhen we first got on ATV from Verona

there were very few television signals to be found
on 4.fO mc. A group project was started among
seve ra l of the fellows for the local RA CES. F ive
fl ying spot scanners late r. there we re some
buzzing signals on 440 me. Now. what Ben is
trying to do is get some of the smalle r groups
together. His is not a new idea. the Chicago
Microwave C lub has been doing a fi ne job in
th is field. and we canno t forget to mention the
work being done by the man y microwave groups
on the west coast. Rut these clubs are not
eno ugh. \Ve here a t The VIfF A matl'ur are a l­
ways read y to help. if you wish to sta rt a group
in your area . Hut we must hear from you first.
Who knows. if eno ugh clubs get sta rted. possibly
we can organ ize a nat ion-wide ATV network .
Now that would reall y be somet h ing!

Amateur TV Technical Tips

AI. K7VQI. has sent in a list of commonly
ava ilable surplus transmitters wh ich he has
found are easily conve rtab le to the 420 mc band.
All the transmitte rs mentioned a re of the self
excited variety making them undesirable for
se rious type u .h .f. phone work. However, for
6 me wide video opera tio n. the lack of stabil ity
o f these units offers no problem. T he most inte r·
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ON 2 METE RS ON 6 METE RS

Pa te nts a llowed
a nd pend,ng

full 4 Eleme nts
I - Folded D.pole
I - Refleclor
2 - Doreclor,

ANTENNAS IN

18 [Ie me nts
1 - Folded D'POle Plus

Spec.a l Phu ln2 Stu b
1 - 3 [ Ie ment Colme.u Reflector
4 - 3 Etement Collnear Directors

6 & 2 MeIer
Model No A 62
~m.teu r Nel A 62 $33.00
StlCk,nc K.t AS 62 $2_19

See your FINe O Distribu to r
or wnte fo r Ca tal og 20-226

THE FINN EY COMPANY
Dept. 19 Bedford . Ohi o

ana/h er lirs/ Iro m F INCO®

The Only Single Feed Line

6 a nd 2 METER
COMBINATION YAGI ANTENNA

Pre-Conte st Remind e r

Don't forget the Spring CQ V.H.F. Contest
scheduled for the weekend of May 2-3. O ur sug­
gestion : make your plans now. Rules are iden­
tical to last yea r's Spring affair. C heck page 32 .
of the March 1963 issue. See you in the contest !

73. Bob. K2ZSQ

VHF Report Urolll page 83)
Memph is, 1 ennesscc. seems to be the best

place for winter sk ippe rs. Between December 14
and 17 alo ne. WA 41RX logged thirteen hours
of OX worked. H is fo ur day ca tch incl uded the
states of Calif.. Colo., Kans.. Md.. Mich.. N.C ..
N.J .. N.Y .• N.M .. 0 .. Okla .• Pa .• S.C., Tex. and
Wise. This brough t AI to 43 sta les with 1:04
count ies confirmed.

Vince Varnas. K8R EG . reports in this mo nth
from Dayton. Oh io. with news of h is Decembe r
DX. In addi tion to a list of states worked be­
tween Dec. 12 and 16 simila r to \VA4IRX's
above. Vince wo rked \VA6FQB on the 14th fo r
a good 2.000 miler. Signals th roughout the pe­
riod averaged a few db over 59.

And to wrap up coverage of the E session.
\VAODXZ checks in from Iowa Ci ty. Iowa. to te ll
of his DX heard o n December 15th. Bob logged
50 me sta tions in Ala.. G a.. Iowa. Mich .. Mo..

.1 .. N .C. . Tenn.. W.Va.. and \Visc. Peculiarly
enough . most were heard around 53 .40 mc! By
the way. \VA0 DJA and WA0DXZ will soon be
sharing a six element 50 mc Yagi and a Clegg
Thor VI.

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

$3995

Net to
Amateurs

The Mark /I Six
Meter Transmitter

Excello Electronics Presents

Pr ite 39.95 Net to Amateurs , Complete with Tubes.
Send ordel"ll 10
EXCELLO ELECTRONICS. I N C.
122·26 Nellis Street
Springfield Gard ens, L I., N. Y.
1'1" 11. 1f'I"t .........•.•._•..._..... J::.\N' llo n a rt: 11 SIJ; ;Meter Tu n,-
",IIIt-, e $39.95 ee,
}:nd ,,' t J )"Ou .. III fln ,l 0 Cl l h 0 Cllet'k 0 )1 .0. X O C. O. ord en .
CerU n",I I IM"I'k , onlf.

::.: ,\ ) 1Jo: ..••.••_••••••_ _ _••••__•••_•••__•__ ._ .
.\ II I IIt J::~S ..•._ _ •__._. . .__._.•...._

I ' IT '[ _ _•••• _ _.•.•.•_ZO:'l' E _ ST.\ TE ,.....••_ _

Fo r f urther info rma t ion. ch~k n umber 23. on palle no

Two Meter Vertical [f rom paKe 81]
grained and as free from kn ots as possible. Total
cost '! Less than $3!

After you get you r lumber home. select th e
half most free from knots for the top section.
A few minutes work with a carpenter's plane on
the corners will save you from splinte rs while
you are handling the a nte nna. It's time well
spent. The remaining half we sawed in two to
make the bottom o f the classica l "A" frame of
hamdom. You could gain another 12 feet or so
o f height if yo u we re to splurge and buy another
(ripped) 2 X 4. We didn'l.

The antenna elements themsel ves we recom­
mend be made of aluminum to keep down the
weight . We fo und some 3 / 16" solid rod in sur­
plus. but a lmost any kind of a luminum rod o r
tubing up to about ~il " in diameter can be used.
Old discarded T V antenna elements. for instance.
Anothe r good possibility is ~8 or .:= I 0 aluminum
clothes-line wire . (T h is hard-drawn wire is stiff
compared to the bare alum inum "ground wire"
sold in TV parts stores.) Since we used the rela­
t ivel v stiff solid rod. only two ceramic one-inch
high stand-off insulators were used wi th each
element. T he e lement was fas tened to each in­
su la tor wi th nylon cable clamps, available in
parts stores for pennies.

1':0 doubt you have noticed tha t the quarter­
wave matching stubs be tween each element have
been curved arou nd a nd have had the ir "short ing
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"INSTANTUNE"

COMPLETE
50 MC.

TRANSMITTER
DESIGNED BY

F. E. LADD, W21DZ

WHAT ONE AUTHORITY
SAYS ABOUT

TVI AND L1 'L LULU

If••• nn important contribution to
the winning of this tough TVI
battle, demonstrating that opera­
tion on 50 Me. is possible in com­
petition with Channel 2...."

"One common cause of TVI, radi­
at ion of unwanted oscillator or
exci ter harmonics that fall in the
low TV channels, is eliminated by
designing the 6BH6 v.f.o. so that
it can operate stably with its grid
circuit on 25 to 27 Me., instead of
the lower frequencies generally

sed "u .

Price : $225.00 through your dealer.

scn emattc and full particulars aya ilable on request.
Dealer inquiri es Invited .

FOR INFORMATION, WRITE

WHIPPANY LABORATORIES, Inc.
1275 Bloomfield Ave., We,t Coldwell , N.J .

. 'u r further Information, chl:'Ck number 21, on paKe 110
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bars" screwed down directly to the wood mast.
(Horrors. ' ''r;c.d ?) Well. curving around these
stubs makes the whole array lots eas ie r to handle
than if they were sticking stra ight out. No differ­
ence in performance was discernible when they
were curved back, by the way.

The actual stubs were made of a cont inuous
piece of # 14 wire. so there were no mechanical
problems with a "shorting bar:' Spacing was
I", and three spreaders made from 1/.; " d iameter
plastic rod were slipped on the wires. T he
squared-off "shorting-bar" end was directly
screwed down to the wood mast since this is
"cold" in so far as r.f. is concerned. T his resulted
in a fairly sturdy halo about 6" in diameter.

The quarter-wave linear matching transformer
at the feed point is much simpler to construct
than to describe. T his "Q-bar" section. 20" long,
is made from #8 aluminum ground wire spaced
at I". One spreader was installed in the middle.
To faci litate the dropping-down of the twin lead
feeder. this matching section is given a 90 0 twist
so that the junction poin t of the section and the
twin-lead is horizontal. This junction po int ter­
mina tes on a square bakelite block screwed to
the braced strip of wood used to bring the feed
poin t out at right angles to the antenna.

To forestall any possible electrolysis problems
and to prevent any loosening of hardware which
might be caused by wind vibra tion, we brushed
coil dope on each screw, bolt, and nut. and on
the spreaders on the matching stubs. This is rea l
good insurance.

Guying

Wire guys should come no closer than a
quarter-w ave (about 20") from the end of the
bottom element. This leaves about 15 feet of
the mast free to whip around slightly in the
breeze. If you live in a windy part of the country
you should add an additional set of nylon guys,
fastened abou t at the center ma tching trans­
former. Ordinary nylon fishing line is very good
for this purpose.

Pe rformance

We installed our 2-meter "gain" antenna abou t
20 feet from our "reference" dipole and about
the same height. The reference antenna was fed
with about 85 feet of foam- type RG -8 / U co­
axial cable. The antenna was fed with about the
same length of cheap 300-ohm T V twin-lead.
A coaxial balun. used to transform the balanced
line to the unbalanced coax input of the trans­
mitter was installed right at the transmitter. A
Knight-Kit P·l bridge was installed between the
balun and the transmitter. T he S.W.r. on the
reference antenna was 1.5 to I. On the gain
antenna it was 1.1 to I. About a 2-to-1 increase
in signal strength of stations received was noted.
Stations worked immediately noted the increase
in our signal. Mobiles especially could now be
worked out to much grea ter distances.

All in all. the week-end we used to put to­
gether this an tenna was well worthwhile. Since
initial tests the wood mast has been lashed to the
top of a tree, elements above the tree tops. at

•



For fu rther in fur mation . check n u m be r 24, on page 110

Pr ices subject to change.
Send for brochure describing
these and other quality VHf
components by Coma ire. Sub­
scribe to VHfER - the VH f
builder's magazine. Sample
on request.

COMAIRE ElECTRONICS
Box 126

Ellsworth, Michigan

VHF OPERATORSl
N ow l A Matchbox for 6 a nd 2 M eters

• Match coax to balanced
lines 1200-450 ohms)

• Match coax to coax .I..J.15()'75 ohms} • •• Built·in VH f SWR bridge r ••

• Reduce SWR losses . -. ~,

• Reduce TVI
Improve loading lM·6N2-C $64 .50 Net.• Gray w/wntte panel

TVI ON 6 AND 21
Insta ll Comoire's Resonant Cavit y TVI Filler

• Outperforms conventional low-pass type filters
• Rejects Sub-harmonic as well as harmonic energy
• Simple installat ion
• Aids VH f reception by image rejection
• 50 db attenuation of all spurious energy outside

of band.:......,

50-144-220
CONVERTERS & PREAMPS

CF·2 TVI Filter $15 .15
144-148 Me.

CF·6 TV I Filter $19.75
50·54 Me .

You can 't aHord to be w ithout t h is dynamic new
handbook designed with t he VH f amateu r in
m ind. Fill ed f rom cove r t o cove r wi th at l new an d
or ig ina l construct ion m at erial presented so that
you can understand it . Wr itt en by Frank C. Jones,
W6AJF, n at ionally acclaimed fo r h is VH F p ion eer.
ing . Ava ilab le now fo r o n ly $3.50.

VHF FOR THE RADIO AMATEUR

J . ••.• at1.10.U .211 ,2:.! . :H.t8.2j .211.30.~ ,\,; 50 l k A ll with hullt -I n
1><,....... "uJ,p l,. , tl m ..t ..r "\(.·W4 ·6U~ 1 .34.:10 PJtd . 2 m ..t ..r 14 .6(:W 4 '
$.H. !)o.j ppd. lin t afpnranct & ...orkman.hlp of an:J VIIF eon­
eert ..u. Wn k -. lana pl!"rforman("1!" fqua' to or bf'ul!"r lllan allJ" othrr
nUl'h tor or ~l j .\ manutaclur~1 ron '-nI I!"U . Bnt value by flf. 8 N
ad. In ll." . Junt . Ju ly C·(I. Wrlt l!" tor Iltl!"ntuft .
PA RK S ELE CT RON ICS • Rt. 2 • B EAVERTON.OR E.

RTTY Tuning (from page 5/j

cui t shown in fig . I. All that remains now. is to
wire in the selector swi tch. S~ . A step by step
procedure is out lined below because this in­
volves modifying some of the original circui try.
The switch contacts. as referred to, are shown
in fig. 2.

I. Disco nnect the wire from the arm of 5:! in
the Modula t io n Analyzer which connects to pin
8 of the 3BPI through a 0.01 mf capaci tor. and
connect this 10 the arm (wiper ) of 5~ A . Leave the
0 .01 mf capacitor in the circui t.

2. Dete rmine which posi tion of 51 you want
for modulat ion. and ru n a wire from the appro­
priate contact o f 5 ", back 10 the a rm of 5=!.

3. Connec t the remaining contact of 5 1A

( R'Tl'Y) 10 pin 6 of V.. (fig. 1) .
4. Disco nnec t the wire from the junction of

C:h 5 t , and pin 6 of VI of the Modula tion Ana­
lyzer which runs through a 0.0 1 mf capaci tor to
pin I I o f the 3RP I. Connect this to the arm
(wiper) of 5 111 leav ing the capacitor in the cir­
cuit.

5. Co nnect the modulat ion posit ion co ntact
of 51 11 to the junction of 5 1. C:\. and pin 6 of V I.

6 . Connec t the remaini ng contact of S ill
( RlTY) to pin I o f V :}A ( fig . l I .

7. Break the low voltage B plus line from the
6X5 after the 15 rn f outpu t filter capacitor and
connect to the a rm (wiper ) of S j(".

8. C onnect the modulat ion co ntact of S ", to
the B plus line of V. and V:! .

9. Connect the RITV contact o f S~ \ ' to the B
plus lin e of l';IA and V il li ( fig. I ) .

T he add ition of RTIV tuning is rea lly much
simpler to add than to describe. If you haven't
already buil t the A na lyze r. then pe rhaps this will
inspire you to do so, for you will fi nd it both a
very useful and deco ra tive piece of equipment
fo r the shack. Then some day. perhaps. you 'll
join the gang on the green keys. and conve rt
your Modula tion Analyzer fo r double du ty as
an RITY luning indicator. •

a he ight of about 90 feet. The feeder length is
now abou t 125 feet. Mo biles r f.m . ) opera ting on
eastern Long Island have been rel iab ly worked
out to distances o f 30 to 40 miles. And we ru n
only 60 watts input. •

What will the "J" Beam do for YOU?
... Ask the man who operates with one!

Dual feed -hrfectly PhasH- Ra dia lor £lemen'
fash ioned on Wave Guide Principic i - ll fotld-Io"d
T he "J" lkam ..rill increase your O X a nd make
contacts mcx-e pleasu rable! Ups "talk PO~'{'f"

and t.;: I\'es you t hat "velvet smooth operatjon !"
S .\ ...·. R o f I~ than 1.5 to I across u . t1 r r band.
You' re never tied do .....n to one frequency . Offers
coecenrratcd Ra ins on short booms. "Add-on"
mod ular design . llea vy dut y WO R R Y FREE
construct ion nvats ccm rrerc tal s tandards. Idea l
for CD Nets. l\tARS, HTTY. TV T ransmission.

rt:CIDLal is l l U S- ,., 3DI "' 11'*11.51'" . rtilb ln sIIPlIJ ~l(Iiu

Writ . lot- h c--'" 8111'''' ;'' A .. , Fllf fl

GA I'N 1209 West 74th Street
••• iii••1<. ' INC. Ch icago 36, Ill inoi s PHONE 874 · 2610

For f u r t her in formation . check number 25, on pallt> 110
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for
dealers
of:
• AMATEUR RADIO EQUIPMENT

• CITIZEN BAND EQUIPMENT

• COMMERCIAL 2-WAY RADIO EQUIPMENT

Every Issue at COMMUN ICATIONS EQUI PMENT M AR KETING will be loaded with marketing information
and ideas, Industry news and new product announcements vita l to eve ry dea ler in communications equip­
ment. Fi rst issue, April 1964. Monthly thereafter.

Di 5tributlon will be FREE and CONTRDLLED!- one copy to a f irm at the o utset.

Our mail ing l ist al ready consists of ove r 6.500 names o f Directors o f Purchasing who ow n o r work for
the Nation 's d ea lers in Amateur. CB and 2·Way Equ ipment. Inadv ertently we m ay not have inc luded your
name so. BE SU RE. if you q ualify, that it is in ou r f i les $0 you won 't m iss an issue. Write t oday us ing
your firm's busin ess le tt erhead-or att ach you r bus iness card t o the coupon below .

------ ------------ -- ---------- ------ ------- ----- ----------- ------
COWAN PUBLISHING CO ., Dept. CEM
300 W. 43rd St., New York , N. Y. 10036

Sirs : W ithout cos t o r o b ligation put my name on you r mailing list to rece ive you r new m agaz ine
COM MU NICATIONS EQUIPMENT MARKETING.

Name of Purchasing Director .

Firm 's Name .

City Sta te Zip .

We Are Dealers In o Amateur Radio
Equ ipment

o Citizen s Band
Equ ipment

o Com m erci a l 2·Way
Eq u ip m en t I

I~ J
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'I
E-Y HI-PERFORMANCE ECONOMY CERAMIC MICROPHONE
Gain 3-way be nefit with Model 729. Im prove performance Qua lity and increase convenience
with a modest investment. Cardioid pickup pattern improves voice quality by suppressing
room reflections and reverberation, In critical VOX operation, unnecessary t r ipp ing of t he
control circuit is reduced. Your work ing d istance from the mike can be increased. sut).
stant ially greater loudspeaker volume may be used. Size and contou red shape make
hand-held operat ion for long periods comfortab le - or, if you prefer, let the microphone
sl ip back, Without groping or fumbl ing, i nto i t s slip-in desk stand. The stand is Inctuced
at no extra cost. Ceramic generating element mainta ins high output level without detencre­
tton for yea rs.
ELECTRO-VOIC E MOD EL 729 $14.70

ELECTRO-YOICE DYNAMIC CAROIO ID MIKE FDR SSB
An outstanding d irect ional m icrophone for any appli.
cation. Model 664 has unique adva ntages in SSB.
Transmitter aud io input ci rcui t s are designed to
shape speec h characterist ics, in conjunction w ith
eutcmenc level control. on the assumption that
microphone is flat. The truly flat response of the
664. free of peaks and d ips, permits maximum PEP,
maximum ERP. while retain ing natural voi ce repro­
duction. The effect ive cardioid pattern reduces acc i­
dental open ing of the VOX ci rcui t when speaker level
is h igh, permitt ing you to work at comfortab le
volume. No ise. reverb and echoes i n the ham shack
are kept down for better intell igibi l ity. High output
level. The rugged, almost i ndest ruc tible dynamic is
shown here on m ike stand 419.
ELECTRO-VOICE MICROPHONE MODEL 664....$51.00
M ICROPHONE STANO MODEL 419..... ......... ...... 6.00

E-Y "SECOND·OP" OX COMPUTER
One Quick setting gives location
of OX contact by cont inent, zone.
and country; Great Circle bear­
ingsi time d i fferent ial (includ ing
daylight saving variations); and
postage rates. Set i nd icator to
call-letter prefix on 101/2" circu la r
rule and all Information automat­
ica lly appears in w indows. Wealth
of addItional data i nc ludes ad­
dresses for ARRL contacts i n U. S.
plus QSl bureaus throughout
world.
"SECOND-OP" OX
OPERATING ArO $1.00

EXTRA-SENSITIYE HEAD PHONES
BY SUPEREX

ROTRON WHISPER FAN
The fan that moves 60 cu. ft.
of air per minute •• • while
runn ing so silently you have
to look to see if It's runni ng!
Removes heat to save your 600 ohm impedance; ext ra-
rig, yet uses on ly 7 watts. high sensi t ivity for weak slg-
Measures 4 112" square by 11/2" na ls and hard-to-read stations
deep. Has run for years in •. _reproduction is crisp, free
computers and other commer- of d istortion • •• unequalled
cial equipment w ithout etten- wearing comfort over long use.
tion - l ifetime lubricated. Amateur Headphone Model
Operates on 11o-120V. A.C. AP-S.
Amat eur NeL. $14.B5 Amateur Net $24.95

Don' t forget to i nclude postage and shipping charges! We re fund excess.

F or f urther (nforma tion, eheek n u mber 26. on pa ge 11 0
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COMPLETELY TRANSISTOR IZED DC·DC CONVERTER

in MOBILE POWER SUPPLIES
THE REVOLUTIONARY

1

,J

-

D

• CO MPACT - Over 2 lh Watts Pe r Cubic Inch
• CI RCU IT BREAKER PRO TEC TED - No Fuse

Re q uire d

• EFFIC IENT - Over 90 %
• COOL - Only 2S oC Rise
• Q UIET - No H.uh or Aud ib le Noise Generated
• TOTAl l Y ENCLOSED - No Ve nt ila t ion Required
• ReliABLE - Indest ruct ibl e in Norma l Appl icat ions
• REVER SE PO LARITY PRO O F
• PATE NTE D CI RCUITRY - P.d ents Applied for on a

Completely Ne w, Improved Te chn iq ue

• FAST STARTIN G - In Coldes t C limates

SPECIFICATIONS
I N P U T . 12 ·15 V .De }
OUTPUT. e s c 'fJ' 4 0 0 M A HI GH

7 5 0 (' !' 4 5 0 MA V OLTAGE
650 /U; 5 0 0 MA

3 25 } LOW
2 8 5 @ 2 0 0 M A V OLTAGE.
2 5 0

BIAS . 0 .120 NEGATIVE (it 2 0 MA
REGULATION· BETTER THAN e'M
N O L OAD T O F ULL L OAD

Conl inuin li: in Produo;t iun A rt Th..
. ' '' fl uldr j~. 12 and ,n O.AC M•...Jt l.

A VAILABLE THROUGH YOUR DEAL ER
O R WR ITE F OR FURTHER I NFOR MATiON

SYSTEMS INC.
6 05 UNIVERSITY AVENUE

L.OS GATOS , CAL.IFORNIA,

For furl ht'r infor ma t iun . eheek number 6. on pa l't' n o

Write for free, illustrated brochure!

PS ORDER TIIESE VALUABLE RADflO tAM
I
AdTatEaU~9~U~~e~~' ~i~c~e! .

• • 'd 62 pages a VI a, hi
Radio Am ateur OX GUI e- ., P f Map lime Conversion l a e.
Bear ings for 22 major U.S. Cities; re IX •. .•: $2.00
OX log, plus other features : ~ ..~~~, shows prefixes on each

Wor ld Prefix Map-Ful ~ color, 29 '\'es cr~ss referenced tables $1.00
OX nes t ime zones. CI 1 , . .

country. • . zones , . for amateurs. Polar projection, SIX

world Atlao-Only Atlas compiled full color. 16 pages.; .. $1.00
continents, prefixes on each country ...

Essential QTH information for all radio amateurs and SWL's. Each
Quarterly issue of the CALLBOOK is completely revised to bring
you the most up-to-date informat ion on QTH's.

PLUS THESE EXTRA FEATURES!
• Great Circle Bearings • International "Q" Signals
• srea t Circ le Charts • WorldTime Chari
• Prefixes by Countries • International Posta l Information

• And many other features

RADIO AMATEUR CALLBOOK
Dept. C. 4844 W. Fullerton Ave., Chicago 39, 11 1.

See your fa vor ite dealer today for your latest issue or order direct from the publisher (add 25c for mailing).

CAllBOOK of United States listings
(Over 2S0,000 K& Wcalls)

Eachquarterly issue _ $5.00

CAllBOOK of Foreign listings laver
100,000 calls ou tside fhe U.S.A.)

Each quarterly issue _$3.00
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IT'S EASY TO ASSEMBLE AND WIRE - QUALITY THRU AND THRU
The P&H lA·400·C is not an ord inary !lit, b ecauw
a lot of the anembly hos a lready been d one for
you. The p lote transformer, f ilter choke, plote tun ing
ca paci tor etc. are mounted . Plote coil end bond
switch Of. assembled and mounted . Output loading
capacitor network is onembled; in foct - a bout a ll
you have to do is mount small parh. moun t sockets
end fi nish tl-l. w iring. As for performa nce - just
a sk a nyone who uses an lA·400·C. Just compor.
his signal with the so-coiled " ta lking kilowatts" ­
it will be mighty hard to tell 3 OS difference. The
d iff.,ence in cost will pay for a good scope, plus
a top notch receiver. O ne oth.r point - Where else
can you g et a warranty such as P&H g ives you on
the LA·400·C ?

ONE YEAR WARRANTY
ON ALL PARTS AND TUBES!

The 80 ,h,u 10 meter band.switching pi network is
designed for 800 watts PEP SSB, .cOO wa tts CW, FM
or fSK and 230 watts Linear AM (controlled carrier)
or 185 watts (consta nt carrier) with 50·70 ohm eot­
put. Po pula r 100 watt SSB ex citers require no
swamping or matching networks to delv e the low Z
(·"tuned input. Grounded grid circuit uses fo ur 1625',
or 837's on customers request. Meter reads Rf delve,
plate current. RF amps outp ut. New mod ern compact
9 " X 15" X 10".," gray cabinet 0150 co nta ins power
supply using 816's . TVI suppressed. Parasitic Free.

• Prices eFre<tive June 15. 1962
LA-400·C Wired & Tested $219.95

Slightly hj9~ West of Rockies.

~~ ELECTRONICS INC.
~ 424 Co lumbia • lafayette , Ind.

For further infor mat io n, check number 21, on page 110

TELREX LABORATORIES
ASBURY PARK, NEW JERSEY

Write
for TELREX

PL64

Mfd.
under Pat.
2,576,929

~ " BALUN" FED INVERTED " V" ANTENNA KITS
co SIMPLE·TO·INSTALL, HI·PERFORMANCE ANTENNA SYSTEMS,

1 KW P.E.P. Mono-Band Kit .•• lKM BIV/ 81K • . . $14.95-
~ 2 KW P.E.P. Mono·Band Kit . •. 2KMBIVj81K •.• $18.95-

·Klt comprises, encapsulated , " Balun," copperweld, Insulators,
plus Installati on and ad justment Inst ructions for any Mono­
band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models.

- ... -_ ....
• ._- •
~~ -...,;' ..>;':-~•

For further information, ch eck n umber 29. on page 110

j--------------------- --- --- -- ---- ------ --- ---------------------_.
I
I
I
I
I
I

I
I
I

­~ ._ .. , ...-
cn

300 West 43rd St.
New York 36, N. Y.

Dear OM:
Enclosed please find $ for Year(s)

Subscription to CQ, The Radio Amateur's Journal.
. 0 NEW: Start wilh issue.
o RENEWAL

Name Call .

Address ..

Ci ty Zone State .

Roles: 1 Yea r. $5 0 2 Years.. ..$9 0 3 Years $13 0
Pan-American and Foreign Add $1.00 Per Year Postage.

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

~--------- ----- ------- - -- - -- -- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- ,
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Gertuh Mod.' I'M -9 pholOlr;l pf'oecl

..it" ~'lI:. ISlupper) M.~n.rd _ K6RTD

, <.1 t Ii

• - .
• •

• •
• I • t ·t~--

• ••"t •

NOW ... GERTSCH COMBINES
FREQUENCY METER
SIGNAL GENERATOR
DEVIATION METER

IN A SINGLE, PORTABLE PACKAGE - $1,495
- direct digital reading of eve,.!! FCC assigned channel in the 150-162 me band.

12 volt DC. or optional rechargeable

S end for literature on PM-9 Series

With this Gertsch meter. ) 'OU ca n measu re and generate till alloca ted cha nne ls in
both 150-162 me a nd 450-486 me bands ... wit h .0002% (2 ppm ) accu racy. Cener­
ated outputs cnn be attenuated to 11:':'11 than 0.5 J! \' (or receiver senaiti vity checks.
400-5()() kc output also available (or L F. align ment.

As a deviation meter, instrument measures peak F~l deviations . . . t wo full scale
ralll<!t's o f 5 an d 15 kc.
Simple o peration. J ust 1It'1 d ials to r ead desired f requency. No cha rts, curves or
culi b rnrion books needed.
Easily ca librated. Accuracy solely dependent on a s ingle I-mc oveu-cout rolled crys­
tal . . . t'a~ ilr checked aeni nst WWV.
All solid-state ci rcuitry results in a compa ct package only g" II x 12" W x 12- Long.
\\'t> i gh~ It'ss than 25 pou nds.
Operates anywhere ... on 115 j 2:JO AC line,
battery flack.

-=!!el'tSCh =-
GERTSCH PRODUCTS. INC.. 3211 SOUTH LA CIEHEGA BLVD., LOS ANGELES 16, CAliF. • UPton O·2761-VEnnont 9·22t11

For fu rther- lnrormettcn, check number 11, on paiCe 110
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Area Cade 215 CApita l 4-1740 Area Code 215 TU rner 7·7350

From

" HAM" BUERGER

Buy AT HAM BUERGER'S

Top Trades on HAMMARLUND

W3BAH ~~

G t c/rollic G(J'ui"" elll :b,"j lritil lor

RICES MILL ROAD AT GLENSIDE AVENUE· WYNCOTE, PA., U.S.A.

HAMMARLUND HX·50
Ra ted at 130 walts Two Tone P.LP. and CW input, covers
all the amateur bands 80 to 10 meters plus 160 meters
with optional kit. Slide rule dial calibrated every 100 KC.
Readab ility to 2 KC or better. Stability afte r warmup is
less than 250 cps. Superior performance in upper or lower
SSB, AM or CWo $449.50

HAMMARLUND HQ·170AC
HAM BAND AM ·CW·SSB RECEIVER

Fu ll dial coverage of the 6, 10, 15, 20, 40, SO, and
160 meter amateur bands-plus 2 meter cal ibrat ion.

only $379.00

HAMMARLUND HQ·180C
Combines
fine s.s.b.
reception
with gen­
eral cover­
age. Covers
540 kc to
30 me in 6
ranges with
bandspread dial
calibrated for the
So-IO meter Ham band. only $439.00
Tr iple conversion from 7.85 to 30 me. Sensit ivity 1112
UV. on a.m. and ~ uv. on e.w. for 10 db si n ratio.

r zs, on page 110

Announcing l/ro", page / 8]

be transmitted by that method a nd on ly (he ca ll Sllt O or
the t ransmitt ing s ta tion need be tra ns m u ted b y e ither
telephony o r telegraphy using the Inter na tio na l M o rse
Code.

International Mobile Ra lly
A n internat io na l Mo h ile Rally w ill ta ke place on

August J II. 1964 in t he Belgian Arde nnes. Locat ion will
he the Ho tet Roche-s du H erou , 55 kilometers sou theast
of Namu r and half way bet .... een La Roche en Ardennes
and H ouffali.le. Stations will operate on !til and 2 meters
and the tour will stan at II A. M . American amateurs
planning to attend may recetve licenses by applying well
in advance to ; Mo nsieur le D trecteu r Gene ral des Rad io­
com m u nica tio ns d e la R .T .T.• 4 2. ruc des Pala !s, U TU S'

sets J . He fgiu rn. A photo stat ic co py o f you r licen se should
accom pany the request as well as a n in dicat io n of the
dates for proposed stay. It should be noted that this
R a lly takes place close to the Oa u lelie ld s of H o u tfa lize

and Ra sto !! ne and participants may easily visit the
American W a r Memo r ial at Uastogne .

Correction
An error occurred in the pans list for the 15 watt

:ooill. ·meter transmitter on page 69 of the J a nuary issue.
The inductors should read ; 1.1- 10 turns. :24 enamel .
close wound on %~ sfug-tuned fo rm (iron core); 1._
9 turns, #24 enamel. close wound o n a .J1l ~ slug-tuned
form (iron core ); L~--6 turns, # 16 t inned wire . ¥Il"
diameter, spaced ove r o ne inc h. Pl ease m a ke note o f
these corrections.

W l'I NA I points out that the comment made o n page
79 of CQ for J a nua ry , relati ve to forwa rd and renected
powe r are in error. Since the s.w.r. reaectometer is a
vouase indicat in g device a nd s.w.r. is always dete r­
m ined on t he b asis of the rutlo of votraees or Cll"t'IIt$

the powe r ind icated will be proportion al 10 the square
of this indication. In the case indicated Y4 -sca le would
indicate t v.) ! X 100 wa tt s or 1/16 of 100 warts and the
reflected power would be 6 .25 watts-nor 25 watts.

Mnrll:h . 1964 • CO • 9 3
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)415 West I rt"_." '"K il I ialh. Itu

U5A-CA [from page 69J
be transmitted via messages th rough the Na­
tional Traffic System.

T he nine members o f the Net are K4PQL.
K4M YO. K4ITV. W4J UJ. W4NLC. K4SDS.
K4YNJ . W4ZA U and K4WVT. They are spread
out over Virginia. ~fembers will o pera te portable
and mobile on weekends. Normal frequencies
will be near 3537. 7030. and 14.075 kc. QSLs
will be handled by K4~fYO and s.a.s.e. will be
req uired.
Good Will Ackno" tedeement

Last month we told a story of the need of the
30 members of the Harstad Rad io C lub. nort h
of Arctic Ci rcle in Norway, for books and maga­
zincs for their libra ry .. . our thanks to C harles
Foiles. Jr.. Va n Nuys. Cali f., fo r sending the
boys a complete back se t of CQ to 195 1. T ha t's
a lot of good reading material .. . like the man
said . .. this USA·CA Program has inte rnationa l
good will as one of its major purposes. And let 's
not forget in these trying hamdom limes. we
could stand a hit be tter local good will.
Wha l's CookinJ: Department

Being worked out are deta ils for a top-level
Centennia l and counties award program for state
o f Washington. It is expected the go vernor will
affix his stamp o f approval. In inte rim. sta rt
collecting all possible Washington counties in
1964 with possibility credit will be give n fo r
th ose worked d uring 1963 . Here will be another
example of C HC'e rs working to ac hieve the
highest ama teur rapport with local . county and
sta te officials to bring world-wide publici ty and
good will toward all who participate. Mo re nex t
isslie. Old Man. K6BX

Mark III A ntenna [f rolll page 45J
docs not requ ire such a high voltage ra ting. but
it shou ld be rated to ca rry a t least 6 amperes at
..t .O mc. I have had many inquiries abou t my use
of variable vacuums. J used them because they
were avai lab le to me. and they are very stab le
under a ll conditions. Air variables may be used
in the Mark III tun ing un it. provided they are
in a comple tely wea therproof box.

In the above compu ta tions we have neg lected
losses in the coils and capacitors. Th is is per­
fectly legal if we use good quali ty components.
To allow for stray capacities. however. we should
make the components variable over ::t portion of
their range. Their approximate values may be
found by measuring with an impedance bridge.
The final adjustment will have to be made by
use of eit her a General Radio r.f. bridge to check
the input impedance. or with an s.w.r. meter
which can be operated under power.

Summary

This technique of alteri ng the inpu t impedance
of a tuning net work or an antenna and twisting
the curve back on itsel f like a pretzel o n the
Smith C ha rt can be applied generally to other
antennas and matching networks. with certain

o K2 -60B wil h
UHF Cannec ton

$19.00
DK 2. 60B · 2C wilh
U H F ..nn u h r
a nd 0 PDT IUlIill.
Ir~ eentaet $20 .9S

$20.95
.axc. T :\C. x
and C . ll cht lY
hl jthf"l'l

.\ ()I'I IT un i t In trwlI llr r-unn ....·le.1 In
thl!' ut 'l!'nn,lntl po.. t1on. loIul for
, ,"'Il.<'hlnlC In and out I p o...r a mpll lle r
bd'A"~ In n..-lIt' I n,1 In I nltnOI.

1 II. POW'" ratl n. to ~oo Ine: \"~Wlt

1.1 5 :1 10 sco me: h ol i llon 60 <.Ib '" 1
me : All . 1I0<.la rd AC Ind IlC ecu ,oll­
I." 1"lIlhle.

S.. ye ur deaJH '01" eata le, . ltltt "
.. r i te :

DK2-60B
NEW COAXIAL
TRANSFER SWITCH

WOIll ...010 un_nOIlES
NAM( _

"001(55 _

CIll Sl"' _

Tuesday, March 24th

THIS IS A "MUST". • •

SINGLE SIDE BAND

AMATEUR RADIO ASSOCIATION
invi tes you to the ham affair of the year!-

FREE
SEND FOR YOUR
1964 HAM CATALOG
FROM WRL

DOW KEY CO•• Thief Ri... F.n.. Minn.

13th ANNUAL SIDEBAND
DINNER AND HAMFEST

A tradit ion of the IEEE week in New York. Statler­
Hilton Hotel, 33rd Street and 7th Ave. Exhibits of
the latest ham gear in the Skytop Room, FREE to
all from noon to 7 P.M. Meet your friends from all
over the world at the cocktai l bar from 4 P.M.
Fabulous Buffet Dinner in the Penntop Room
7:30 to 9:00 P.M. for only $10.00. Special " Ea rly
Bird" incentive for those asking for tickets before
March 15th. Group reservations accepted for
tables of 10. Make your checks payable to
SSBARA, c/o BUDDY ROBBINS, W2JKN, 4665
Iselin Avenue. New York 71. N.Y.
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9 1-46 Lefferts Blvd . (Rich m o n d Hill 18,
New Yor k -Te lephone (2 12 ) HI-1 -7890

PPA . PPA . PPA . PPA

AMATRONICS, INC.
HAM SERVICE HEADQUARTERS

AMATRONICS INC••
Jim Jo: 2l:0f

Announcing 0 NEW Amotronics Service •• • l .t us b. yo ur " PERSO NAL PU RCH ASING
AGENT" fo r lop qua lity used eq uipment that you co n ha ve co nlidence in.

HERE IS HOW THIS SERVICE W ORKS: - A thorough check-out and servicing on our

I.ooW.\:!JRG 1. We wi.11 shop for the ,used equipment you specl.'y. . ~:~~rne:· i n , wooden crate made specially f or
Here In New York CIty we have a big serecnoe the equipment

2. ~heCnh~:ehaf::~Oeated a choice piece of equipment • ShiPp ing by Motor Freight 10 your door, Pre-Paid.
we will Inform you of the price. 4. No request i s too large or too small •• • We are

3. r his pr ice will be COMPLETE. lnclud ine the tcuow- at your se rvice.
Inl :

For f ur ther information , check number 33, on p a il'e I ItI

@HUNIERIE3

BANDIT 2000A
Co m pact g ro unded g r id Lin ear Am plifier - 2000

" wat ts PEP - Se tt -con tatned so l id -state Power
Supply - Relay con trolled antenna t ransf er ­
compatable w ith most 100 wa tt CWjSSB exetters
-gray co lor scheme and modern case constru c­
t ion - All aluminum for m aximum shie lding.

W, ite to

towAan'.IOWA

For f u rther Info rmetion. cheek number a... on paKe l UI

-
] & •

hi.., lhs: NUVISTAPLUG
Q Q

~ ,
0 (2)
0 ·0
, "

•

N.Y. C. Re.id ents o dd 4% City Sa le. Ta ll:
po, tpoid (No C.O.C." )

..\ r ~~ I~ of T he N U VI STAPLU G avpnrl!'d In U~ S..pt. 1982
I"u~ of CQ on pacp 26.

rh. NUV'STAI'lUG i. a ";9hl y . lfec,i". "", ,,i.'o, amp'i.
fi .r d • • ig".d a. an • • oc' r.placemen' for 'he preHn'
rl a mplifier , ,,,be in mo.' comm",nica,ion. rec e i"e,..

rhe NUvISrAI'lUG will r.ploce 1 pi" m inio''''r. p en­
'ode. only. It will operole in alma' I 800/0 01 a ll r.eei,, ·
e,. ",.ing a 1 pin minio'",r. pen'od. o. ,h.,1 amplifier,
red"'cing 'he noi•• I. v .I quile no,iceobly, and 'hu. mo' .
ing w eal .iglla" p op oul abo". 'he 1I0i.. leve' ,

95•CQ•

DON 'T !

March, 1964

Y O U

II
V

RAYTRON/CS
cl o CQ Magazine
300 West 43,d Street
New Yo,k 36, New Yo,k

NOW

....

rh. NUV'STAPlUG i' .o'd all a malley-back guarall'••
in ,lte e".II ' Iho' ;, do.,"', impro". your po.'icu'or
r.c.iv.r. Mar. Ihall 2,000 Nu" i.,oplug. or. c",,,.n"y
ill op.ro,ioll, olld 'he mOIl",/od",r jllg foci'il i., ha" .
b. en ,'epped up h.avily.
NUV'srAPlUG5 or. now a " o iloble in lorge quan';'y lor
;mm. d io' . deliY.ry . B. c. "oin 10 specify • • oclly which
mod.I i' d • • ir. d _ D Oli " d.'ay ' You. r.c.iver mo. ' 'i..'y
will b. 9r.o" Y imp roYed by adding a NUV'srAPLUG,
You' " ney.r IInow ",nl . .. you " '1' i, .

IT !
~

HE AR

I I

lJ

$19.95

YO U

O N LY

NOW



r
limitat ions. The input im peda nce of the load
be ing a lte red must be of pasuive rt',wlanc(' at
the lo wer frequency. and of negative ret/C'tance
a/ the higher freque ncy, like that in curve It of
fig. I. T he different ial series network which fo lds
up the curve over itself can o nly be a pplied if
such is the case. (A network of series X L and X(·
a lways looks more capacitive as frequency is
lowered . a nd more inductive as frequenc y is
ra ised. ) If the load im pedance is not as stated
above. it must firs t be reversed in sign by a suit­
ab le tra nsformation network before the series
different ial reactances can be appl ied.

A rectangula r plo t of S.W.f. versus frequency
fo r the modified Mark III 80 meter feed i'i shown
in fig. 6. At no time is the S.W.f. exactly I : I, a l­
though it approaches it closely at several Ire­
quencres.

Inasm uch as the Mark III is al ready suffi­
cient ly broadened on 7 and l .t me. even enough
to pe rmit ~IARS operation on frequencies a t
some distance outside the bands. no changes
have been made in the feed fo r those two bands.
The only other change in the Mark III since the
origi na l a rticle has been the removal of the 2J
mc feed. The vertica l pattern was not good for
DX on that band. Removal of the 21 me feed
caused the feed point for 14 me to move down
the mast abou t 3 feel. This is the only change.
The antenna has performed well for 20 months
as o f the date o f writing. and no furth er changes
are contem pla ted. •

40 M. Vertical [from page 401

out. One week after load ing ours up for the first
time. we had worked 12 countries and numerous
sta teside QSOs on 40 meters. A check of the
reports given by a ll contacts since the vertical
went into operation shows an average signa l
strength of 8-plus. Unimpressed? Well . max i­
mum power here is 135 watts p.e.p.

Perhaps the grea test sa tisfaction has a rise n
from say ing "A nte nna he re is a quarter-wave
vert ical with a counterpoise ground sys tem. a ll
home-brew. OM ," To wh ich the guy will reply.
"Te ll me more. Dave. it sounds interesting," And
you've got a good QSO sewed-u p. Total cost
here. S I.t.75. How can you miss? •

Class C l inea r Urom page 351

a st ric tly linear exci ter-no compression. clip­
ping. or a. l.c .e etc. More than half the time. not
count ing pa uses. such an e nvelope has a peak
to r.rn.s. power rat io 8 db or greate r. Since 8 db
is about a 2.5 amplitude ratio. if the peak is at
the p.e.p. (i.e.• no flat-topping }, the same r .m.s.
value is produced by a consta nt signa l of 1/2.5
of the peak am plitude where the e ffic iency is
also 1/2.5 or 40% of the p.e.p. efficiency. For
these very unfavorabJe conditions (existing most
of the time ) th is amounts to ave rage e ffic iencies
of a pproximately 40% of 30 % (p.e.p. eff. ) or
12% for C lass A. 40% of 60% or 24% fo r

' A .l.e . d OC' not normally affect envelope shape (linea rity)
provldmg the time consta nt is greater than 50 rns ,
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C lass B. and -to% of 80% or 32 % for a Class C
linear. It's been sa id many times before but
bears repcating-c-i.e. by comparison. a two-tone
signa l. whic h has a 3 db peak r.m.s. ratio. would
show 2 1% for Class A. 42 % for Class B. and
56% C lass C average efficiencies which look
(and are) lo ts higher than voice sig nals! A.l.c.
and /o r a udio compression will help keep the
peaks up at the p.e.p. level. bu t the y can't bea t
the 8 dh Peak l Ave. ra tio down because they
can't change short interval envelope shapes. A
good cli pper is the most im mediate. practical
way to reduce the peak to average envelope
ra tio. and a good one improves both in telligibil­
ity a nd efficiency. The efficiency pay-off for clip­
ping & a.l.c. is grea test of course in the C lass C
case due to the highe r p.e.p. efficiency.

An alternate form for the Clamp tu be o f fig. I
is shown in the circuit o f fig. .t. A sim ila r version
of this was a lso in the CQ Sideband Handbook
sec tion ( page 15.t ). The 6BL7. V:. is a dual
tr iode wi th the fi rst ha lf as a d.c. am plifie r. the
second as a cathode follower d.c. sc ree n driver
o r modula tor. \V6ED D has recently developed
this ci rcu it to drive a pa ir o f 4W300B's in a
Class C Linear. Its use solves an objection to
the c ircuit of fig. I by el iminating R, because it
has to be a rather hu sky resistor since the cur­
rent is high under stat ic conditions. A second
problem solved is that if the filame nt should
burn out in the fig. I case. or V: inadvertently
left out of the socket, full screen voltage is ap­
plied to the amplifier tube which would ce rtai nly
be rough! Still anothe r advantage is tha t the
cathode follower of fi g. 4. be ing a low im pedance
dev ice. wi ll give better assurance of linea rity
against any non-linea r screen gr id loading.

Part II o f this article will cover the construc­
tion and adjustment of a C lass C linear ampl i­
fier.

[To be continued]

The Dow ECO If rom page 37]

20 may e ndange r the crystal. Find out from
eithe r a smart o ld- time r o r a smart newcomer
wha t tubes thi s applies to. Also, operate the
screen of e lec tro n-coupled crystal oscillators at
a maxim um of 100 to 150 volts unless specia l
preca utions have been taken in the design.

C heck the osc illator against a stable standard.
such as a continuously-ru nning crystal oscillator
or the b.f.o. of a stable receiver, If it is good.
use it and enjoy it. Yet, in honesty, remember
tha t much of what you have done was pioneered
by lieute nant Jenn ings B. Dow. USN. ex·W3TL.

Postsc r ipt

Experimenting with oscillators is a most re­
warding ex pe rie nce . Comparisons a re easy to
make between one test a nd the next.

T he principle is basica lly understood. yet there
is much in the subjec t of osc illators for the ham
to improve and inve nt-for instance a good and
exact mathematics of how those blinking thi ngs
work in Class C.
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wrtnen by Don S'on". . W 6TNS ,
was almost one full year in the prep­
a ration of th is terrific volume. This
is nOI a technical book. It explain
sideband showina you bow 10 eer
alona wilh it • • • bow to keep your
ria workins riaht . • , how to know
when It bn't •• . a nd lOIS of how
to build·it Ituft, aadsets , rreeivins
ada pto rs. exci ters . amplifiers. Price•
only $1 .00•

COMMAND SETS

This Is a collection of reprints,
co ntain ing all of the available in­
Iormauon on the convers ion of the
popular "Command" transmillers lind
receivers Into aoad bam transmitters
and recetvers. Innluable for Novice,
Techn ician, General, Advanced and
Ext ra class operators. 136 fabulous
raJes, only II JO poslpaid.

SIDEBAND HANDBOOK

.M'l~

-_. -•

Nam.' _

Addre$L' _
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ANTENNA ROUNDUP $ 3.00
ELECTRON IC CIRCUITS HANDBOOK_... 3.00
UNLIGHTED G LOBE ,9.9S
ATLAS 15.00
COMMAND SETS 1.50
CO DE RECORD 3.50
REGULAR LOG SHEETS (100)........... ..... 1.00
SSB LOG SHEETS (100)........................ 1.00
HAM'S INTERPRETER 1.50
TVI HANDBOOK 1.15
BINDER-YEAR WANTED " .00
VHf fOR THE RADIO AMATEUR... .... ... 3.50
CQ ANTHOLOGY I 2.00
CQ ANTHOLOGY 11 3.00
HI ·FI BOOK ..... . ............. ..... ... ..... .... ....•. 2.50
SIDEBAND HANDBOOK ......... ... .•........ 3 .00
CQ LIC ENSE GUIDE 2.50
SURPLUS SCHEMATICS HANDBOOK.... 2.50
OX ZONE MAP.............................. .. ...... 3.00
NEW RTTY HANDBOOK............. .. ......... 3.95
DIODE SOURCE BOOK.......................... 2.50
USA-CA RECORD BOOK .. .................... 1.25
" NEW" MO Bi lE HANDBOO K 2.95
SIRS: My check (mone y order) for $..,.._.,.- _
is e ndo••d. Plea , . ,.nd the fo llowing
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•0-' . ' ;0 '"
• c o ....t...e ltO...
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Book Division I
300 West 43rd Street I
New York 36, N. Y. I
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Clty__ Zone Sla t. I
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Moat amateun do DOt hue a tood
file o f back issues of CO. So wc'wc

looted bact through the yean 194J..
J2 and assembled .n lD ODe place
the articles that ban made a tuUn,
lil t. The issues cont.lmD, mOlt of
these a rt icles hue 100' .,0 been

w id OUI. The price is • mere 11.00.

THE NEW RTTY
HANDBOOK

VHF FOR THE RADIO
AMATEUR

You can't aflord to be without
th is dynamic Dew handbook desl,ned
whh the VHF amateur in mind.
Filled Irom cover to coyer ..1m au
new aDd oriaina! construction materi­
al presented so tbat yOU can under­
stand it. Written by Frank C. Jone3
W 6AJF , nationally acclaimed for hi!
VHF ploneerinl. Annable DOW for
only $j.J(}.

A treasury of nUl and "bard to
get" information. Loaded .-ilb equip­
ment schematics, adjustment proce­
du res. nperatina procedures, etc, A
valuable asset to both the bealnnlna
and the experienced RlTY'er. Specia l
secuce on ,ettIna started, au written
by Byron Krrltman, W2JTI' , • well
known authority in the field. This
book is a must for your IibrarYl
Only $3.9'.

CO ANTHOLOGY

An yone who tries to '0 mobile
.... Ithout lettin, this book, should

th ink twice befo re lolna ahead . 8 11l
Orr. W 6SAI has put everylhin. you
need to know in tbis book, Bulld· ils
by the dozen • • • solu tions to Janill a n
problems, kecplnl the battery charged,
noise •• • o nly $2.9$ postpa id.

212 pales of e.erythln. tbe Ama ­
leur must hne to ICI his uceese
and protress toward the ,enera. class
licket. Plus many additional pa,es
of vilal InformaUOD for tbe ham
operator , All lbit for oDt, $1.JO.

CO LICENSE GUIDE

MOBILE HANDBOOK
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CAPACITORS
COWl/ut..r Gr. ,Ie y'lectro \)tl l"1

MFD VO LTS DC PRICE·
8000 5.5 $1.25
5500 .4$ .75
2500 "5 .75
2500 80 .75
2000 70 .75
2000 100 .75
1500 100 .75
1250 180 .75
500 200 .75
500 3 10 .75
~ 300 .75

.. 600 .75
lAOOO 13 .75
11000 19 .zs

·SP ECIAll 1000-3 r... $3.00. All . t h..~ r. 12.00.

PYRANOL
VOLTS

MFD 60,c.Ae VOLTS DC PRICE-
10 660 1500 $1.25
10 236 400 1.00
8 660 1500 1.25
.5 660 1500 1.2.5

A,5 1000 3000 1.25
...5 8.50 2000 1.25
3 1000 3000 1.25

- 10 MFD • 400Y-3 lor $2.50. All ' l h..t-3 tv 13.00.
ALL IT~:~tl'l IU:"W\"EU nUlll t'(nll' I 'T ..:1t EtJl "I!'·
)U:XT tJlUH-:It:-- to LU1'I . un )HIIlE sun-r-un
. ' ltt:IGIIT l'tH.I.t;Iwr' . I.x; l'l ~ TJI .\ X 211 I .W-I. ):'\I 'I.l"Ut:
l'll "t' t 'J( 'n:XT ('UST AI" : t;xct:l'll'l l'Ay"u:xn; WILl.
lit: IU : tT X 1J): IJ,

Dlpl. C

by DORCO ElECTRONICS
for 160 to 15 "'\eler Load ing Coil SYi,emS

• A ul'efulJ)' . ngi n_ re d tltste-d & pl'oven antenna
concept .

• Substantial g ain ov er ordinary " w hip " type radia'ol"S.
• Leu physiul ~i9ht. Clul"S bridges, tr . es, g&l

sfat ions.
• More effective heigh'. 8 fee' equals 16 feet approx
• Ins' ailed in minu'es . Standard 3/8 24 thread• .
• Built to mil . stds.

ENCLOSED $17.45 p1us.J>ostage Add Sale~ Tu
f iND Shipping wr. 2 Ibs. If C.hf.

DORCO ELECTRONICS
109 E. Elm St., Compton. C" liforni"

\ Phone Cod. 213. - 636·9 146

"' or Curther in(l,Inna tion . check number 31. on page 110
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For those who would like to know what hap­
pened to the young Lieutenant-he retired as
a Commodore. having spent twen ty-eight yea rs
in the Navy. Not co ntent to have just one career,
he made a seco nd wi thin Hazelt ine Corporation.
Perhaps. "J BOo. you might have fun mak ing ham­
ming your "T hird" career so you can straighten
out some of us young squirts. In any case,
Tnx es 73. •

700 Watt Linear [f rom I'a/:(' 25 )

when you conside r that it only takes a few watts
of harmonic output to reach the input of a T V
set across the stree t.

Connect all chassis together with heavy braid
and then to a good water pipe ground. One last
thing. the -t-400A tube has to be cooled from
the bottom. Th is can be done by boiling a sma ll
fan under the chassis or by using a flexible tube
into the chassis from a remote squirrel cage fan.
I use a fan. blowing air into a scoop bo x unde r
the chassis.

Good luck. and remember to keep your hands
out of the cabinet when the power is on. •

OX [from page 6/J
9:\' 1 Nepuf Father Moran. 9N IMM. has been
active on 14.295 kc s.s.b. around 1230 GMT.
(T nx IVG IJXC)

Certificates

T he Budapest Rad io Club is issuing the Buda­
pest Award Certificates I and II on the occasion
of the fifth anniversa ry of the club's found ing.

I. All licensed ama teurs and short wave lis­
teners are eligible to win Certificate I. the Buda­
pest Award. upon fu lfilling the requ irements of
the certificate.

1. All QSOs established with HA5 and HG5
sial ions after January 1. 1959 are valid.

3. Stations applying for the certificate have to
verify the following number of points.

OX sta tions . . . . . .. 8
European stations . 15
Hungarian stations 40 ( HF). 20 ( VHF)
4. QSOs established with Budapest Rad io

Club stations. HA5KOQ and HG5KDQ. cou nt
for three points: those with me mbers of the
Buda pest Rad io Club. 2 poin ts a nd those with
other Budapest stations ( HA5-HG5) I poin t.

5. Any authorized amateur band may be used.
including v.h.f. hands above 30 me. European
stations. in the event they use the v.h.f. band.
must ver ify the 8 points prescribed for OX
stat ions .

6. The certificate may he obtai ned with the
usc of c.w.. fone . mixed or s.s.b. method of op­
era tion.

7. A list must be attached to the applica tion.
which conta ins the most important data of the
QSOs. QSL cards and also 5 IRCs.

The application should be sent to the follow.
ing address : Budapest Award. C.R.C.. Viktor
Mayerhoffer. HA5AW. Award Mgr., Budapest
5, P. O. Box 21~ , Hungary.



PLASTIC
CALL·SIGNS

C o m m u n ic atio n and T V A ntenna s

rex LABORATORIES

The Choice of the Discriminating
Communication Engineer ... the

Man who Never Settles for Any·
thing Less than THE·VERY·BEST!

You too - ca n enjoy World renowned TE LREX
performance a nd value !
Send for PL77 condensed da ta and pricing cata ..
log, descr -ibing- the Wor ld 's most Popular a n..
tennas from $6.95 to $999.00. Expanded data
sheets - your favorite ba nd, a lso available.

VISIT BOOTH J31 6-IEEE SHOW

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

SINC E
1921

"-with a
MATERIAL DIFFERENCE!"

CASH MONEY IS WAITING FOR YOUR
GOVERNMENT SURPLUS GEAR

Wt> buy equipment and tube, ••• for quick action roll
nour .• • ....11.·.. 1 • . . ( ; )" 9 .(1 300 • • • lUfk lor R ay , K 2nllC.

SPACE ELECTRONICS CO.
4178 PARK AVEXUE. BROXX 57, XEW YORK

ASB UR Y PAR K 2 5. N EW JER SEY. U.S.A.
For f u rther in for mation. chec k n umber 36. on paa-e 110

- ..

THE CHOICE OF VALUE·CONSCIOUS AMATEURS THE WORLD OVER

•

I
I
I
I
I
I

12950
$7 MONTHLY

on Easy Pay Plan

I CITY lONE STATE I--------------.

PROFESSIONAL·QUALITY 14-TUBE COMMUNICATIONS
RECEIVER MODEL HE·80

• DUll Conyersion on 6 Meters • '·Bands: 550KC·54MC
• Product Detector Circuit for Improved sse Reception
• SeDlrate BFO and Q.Multiplier Circuits lean be used
simultaneously) _ Crystal Cal ibrator _ Efficient Super­
heterod,ne Circuit _ Effectl,e Automatic Noise Limiter
• Value' Reculated Power Supply
Features outstand ing sensitivity, Q·Mult ipller selectivity
and electrical bendscreed. ma kes a handsome addition to
your ham shack. Cal ibrat ion crysta l Is sold optionally.

..- i UrAyrrn RADio ElECTRONiCS - - -
I Dept. CC4 P.O. BOX 10

SYOSSET L. I•• N. Y. 11791
I 0 Please send me new 1964 Catalog 640
I 0 Sh ip Stock No. $ enclosed.

I HAME .

I ADD RESS .

Send for
BI~ New

422 page

1964 Cal.1log

$5 MONTHLY
On Easy Pay Plan

7995

DELUXE 8·TUBE COMMUNICATIONS RECEIVER
MODEL HE·30

J. malca. N. Y. New.r1I;, N. J.
SC. ndale, N. Y. Plainfield, N. J.
New York. N. Y. Paramus. N. J.

Bronl, N. Y. Boston, Mu s.
N.Uck, Mu s.

F or f u r t he r informa tion. eheek n umber 37, on page 110
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ImpOrteCl

• TUMS 550 KCS to :to Mes In Four Bands • Built-In
Q.Multlplier for Crowded Phone Operat ion _ Calibrated
Electrical B. ndsprud • $uoerheleradrne Circuit • Stable
Oscillator and BFO for Clear CW .nd sse Reception _ Bullt·ln
[dIe-lSI S·Meter
Sensitivity Is 1.0 microvolt for 10 db. SI,n,1 to Noise ratio.
Selectivi ty Is :::!: 0.8 KC$ at - 65db with Q·MULTIPlIER .
Available In a semJ ·klt version with att major components
premo.Rled. Model kT·320 - only 64.95 Complete

LAUTEn! MAIL DRDER
L L. I. sau s CENTtR
, 11 Jericho Turnpike,

Syosset, L.I., N. Y.
-- OTHER lOCATI OHS - -



SU I I.\ I - Ibrahim I. MI>
harned. 7 EI Roda St.,
EI Roda . Cairo. Egypt

T ..' 2WH T- via K9RNQ
\ ·P2SX- via G SKS
VP61.:'li- D r. Louts N ic-

bolls, Worthing, Christ
Chu rch, Barbados, W .I .

\P7RG.CC - c/ o RCA, San
Salvador AAF B, P atr ick.
AfB. fl a .

\ 'I'7CT- no w W 3LBl
\ "P7CX - via W9VFO
\ 'P9WR - via WooKH
"QIIZ- Via K6P UC
"RI H- via V K 2EG
\ "RIG - via W6 BSU
VSI LS- Da ve Llewallyn,

Box 25, Paya Le bar .
Singapore 19, Malaysia

VSnlR- via K7GCM
WA61.F:I>/I<G6 - Wm.

Broder, Bo x 116 NAV­
COM MSTN, Navy 926,
F rO San Francisco.
Calif,

X \\"SA V - Chas. Swain .
Box 46, Vient ia ne. Laos,
IIr via W4QCW

XZ2\'K- U n ion o f Burma
Applied Resea rch Insr.,
Kanbe Rd . Yank in P .O.
Rangoon, Burma

ZI>Kll n - via W 2C T N
ZS I ,\ 8 - via W A2FQ G
ZS IACI>- via W 2E VV
ZSSL U- C . J , Peterson.

c/o Overseas Visitors
Club, I KO E arls Court
Rd . Lo ndon SW5. Eng­
land

:t.S9A - via W 8E f S
3Al ..\I-:- via G3 lKZ
SR4WS-via KllO Il
SZ41V-via WlCTN
6W8AC - lean-Claude

Wa gner. Box 911,
Dak ar. Senegal

'AIVU- via DLiVU
9QSL'C- Bo ilt 1459, Leo­

potdvttte. Congo
9X 5 ~III -via DLilC. Box

344. Cologne . Germany

Members of the club are: HA5KAG. KBC,
KB F. KDF. KFZ. AA. AE. AN. AW. DQ. FE,
and Fl' .

73. Urb, W 2DEC

OTHs and QSL Managers
T he fo lio ,", lng eight QSl managers were listed erro­

neously in Ihe December li !>1 of QSl mana (len. Please
correct you r list : C R11Z via IOHQJ , Ke n P h ill ips. 1213
I>re y SI.. Arnol d . Penna .; f<:ISP via W40PM. W IVE
o nly; PJS~IC via W JZQ ; 'n SAJ via WOLYQ; "1<8" 1(
via WIAGS ; ' "1'2GAC via W KEWS ; ' "P tlG Q via G 3PAG
JJ ., Davies 139, the f airway. Leigh-on-Sea, Essex,
England; 3A2I )..\, via G 3CWL.

Conte st Calendar Urom page 63 ]
last month's C A l E f"o; DAR .

There are severa l topics I could cover but at
this moment the one thai is foremost in my mind
is the unnecessary date duplication tha t con-

M y Thanks 10 [he following for this month's QT Hs
a nd m ana gers r YV5AK U . W 7LZF. K3HQJ , W4 UWC.
W40P~!, VP7CX. W4SKW. W :::!EVV. W SKNE. C N tl F E ,
W~QK . W A:::!QSW, WA6lED. SEDXA. L1DXA.
NcnXC . wwnxc, WGDXC. FDXC. PRDX'er. a nd
VERON .

K\'IlJl"C- Bo x 194. US­
A RSCAT, APO 90, San
Francisco . Calif ,

C U AC- via CE3 11 L
C~ ltn:-v ia W 2CTN
C~II f<'W- via WlCTN
C~ tl t-'X- v ia KtlGVK
C~KG R-v ia W :::!CTN
O'IIJJ - via K9PNV
C H:6J A-Bo ilt 11. V ila

Mariano Ma ch ado , A n­
(lola

",-CR8AR - no w C R6J J
Ill'I\IR- Marci al Recio,

2660 T. A yala Singalong,
Manila. Ph ilippines

U'21>\I - via W 0 2FMK.
Robert J , Rasche. 950
State St ., Albany. N .Y.
12203

f<:T.WT- via W81 EB
nCC/f<'C- Ro~er Gra bot ,

via Chez Mme . v ve.
Fteschl , Ca rgese. Cor­
srcn

f<'G7XT- via KSA WR
"'I'MCG - via WI nDF
..'Y7Y t-:-via W5 JLU
t ' \ '1Yt'- via W2FXA
11119YG / 4W I - via USKA
lIunl.- via WA 2Q NW
II C II.t :- via W2M UM
n·Jl IKAKU- now Y V5-

A KU. Box 5163, Car­
acns. Venezuela

1118:"'I'I - Oox 145, San
C rrstobul, Dominican
Republic

III'IA C - via W 2CTN
KA7IJR- Rk h ard Randall,

fEARI. AI'O 925. San
Franci sco, Calif.

I<R6CP - Rm 5. Canto n Is.
Phoenix G roup

KC4 USK - via W2CTN
KI.n:"-N- Oox 1M4 , A PO

136. Sea ttle, W ash ington
~II\·U-v ia DLIV U
\lI'.lQR"·- Bo x 73, Oola,

Qatar, Persian Gulf
,\ II'.lTAS - via G 3KDE
P7.I CN' - Oo x 71. N icke rie,

Sur inam
~U1A" nUl - via SM6­

CU K

UNIVERSAL
MOUNTINGS

E• • lly adjusts to ~ur.,.ture­

o f trunk lid. cowl or o t h"r
lu r f.ce. Equ ippfll with co.
axial connector.

MODEL 321
with s pecia l

riit id t y pe
ball join t ­
no s p ri ng

$7.95 NET

MODEL 232
w ith d ouble tapereod
I p r lne and I w iV 1'1
ban. All o with
c.'O&X conne-c tor .
$8 .75 NET

CG·275 GUTTER MOUNT

$7.95
NET

MODEL 445
Jumper Mount

$7.95 NET

TM·l MOUNT

~/11~ "bWIll

;If+- ~
~QUALlTY·ENGINEERED

../ DURABLY·CONSTRUCTED

V' EYE·APPEALING

MMM·75 for Curved Surface

DIV. OF ~~[fjffitt~pt. C
4125 W . J.ff.non Blvd.
LOS ANCELES. CALIF.
AREA 21 3. 731 -2251
TWX 213·737·1315

Ch roml' plated aUoy att-e ) con ­
. t r u ctlon handl.1 any antenna
havlnlt " .. 244hrud.

$4.45 NET

10f Rettactab/e Antennas
DRILL NO

$7.95 NET HOLES IN
CAR TOP

Now, mount your antenna at car roof lev..1 (or
max imum itain and cov e r a lte without h oi ... in your
car l op . It lock a Inteonna poettiv.. l)' and won't dip
even at hhl'h . p ....d. Attach... Quickly and .... lIy to
car', r ain suttee t or mounting ~;' '' 24·th read an­
tenna.,

Fur f u rther information , cbeek n umber 31l, on paw-e 110
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tinues to prevail.
Some of these canno t be avoided and others

are of little co nsequence because the involved
events arc dissimilar in nature, ( c.w. and phone )
but when two major ac tivities are booked on the
same wee k-end. one begins to wonder if the
prevai ling world attitude. " the heck with the
other guy," has also taken over in the amateur
radio field.

M y "Suggested Calendar of Events" publ ished
a t the sta rt of the season. was a lso distribu ted to
a ll the leading world amateur rad io o rga niza­
tions. as an info rmat ive guide as to wha t to
expec t in the field of contests.

Although the list was not a cure all it cer­
tai nly presented a good outline of what to ex­
pec t and suggested changes that would improve
the overa ll pic ture .

M an y sta te parties would stand a bette r cha nce
of success if they stayed clear of d ates already
esta blished by majo r even ts.

A nd finally, as we have said time and time
aga in , we cannot publicize yo u r activity if yo u
don't get the information to us in time. Allow
at least three months before the date o f your
ac tivity.

73 fo r now, F ran k, WIWY

YL Urom page 78J
ing xt ebet got the seru m on its wa y and it did
arrive in time.

T he EL2E emergency traffic was on ov. 22.
The American Embassy had req uested in fo rma­
tion as to a ny specia l p rogramming o n VOA
fo llo w ing the d eath o f P resident Kennedy, a nd
ham ra d io is the only two-wa y commu n icat io ns
the Vo ice of A mer ica in Liber ia has with t he
U.S. on wee ke nd s. W ith the help of K30 J U in
w ash ington, the info was obtained from the
head of the African Div. of VO A a nd Ellie re­
layed it 10 EL2E.

A s mentioned above. both o f these incidents
occurred d uring the YL In tern a t io na l SSB Net.
T h is o rga niaztion recen tly rewrote its By-laws to
ded icate the YL Internat io na l SSB'ers, Inc. to a
world-wide public se rvice program through cre­
a tio n of amateur radio communications system
fac ilities to be in operation seven days a week
for the pu rpo se of hand ling internat io nal emer­
gency traffic. effec t ing d elivery o f urgently
needed life-sa ving medica tio n to ind ividual s
world -wide, plus good wi ll and public relatio ns
activities . P rim a ry freque ncy for the SSS 'ers
"Syste m" is 14.331 me; time 1800 GMT, except
xton. ( 1900 ) and Fri. ( 2000 ) . W ed. and Sun.
ne ts are C HC /FIIC, which operate a n Emer­
gency Flying M ed ical Corps to provide tra nsport
o f medicines to st ricken areas o r in d ividua ls and
u tilize the SSB'ers "System" du r in g emergencies.

YL Cha p. 4 CHC

Officers for 1964 for YL C ha p. 4 C UC: P res..
K5BT~1. Dot: V. P.. W7G G V. Helen; secy.
WIYPH, Leo na ; trea s., W 5LGY, Helen; Ro yal
Huntress, W 6YZV, Ma ble ; Ro yal Wol f. K8CIR ,

ASSEMBLE YOUR OWN
ALL·TRANSISTOR

[hltok~
ELECTRONIC ORGAN

J NEW MODElS

Recital $15 00
Consale tte II $150
Spinet $550

Thi.. i.. the new, ali-tra n­
sisto r Scho be r Co nsc let te
II •• • Ih e 11I 0 "1 luxurious
" honu·-"il'e" o rga n avail­

able loday. Full 61·note manuals, 17
pedals, 22 stops and coupler. 3 pitch
regjsrers, and a utbent le theatre vole­

iOJ: leave lill ie to be desired , Compara ble to ready-built
organs selling from $ 1800 10 $2500.

The pride and sat isfactio n or building one or these most
pipe-like or elect ronic organs can now be yours, .. start­
ing for as low as $550. The Schober Spinet, only 38
inches wide, fits into the smallest living room. The all­
n ew, a ll- t ra nsistor Schober Recit al Model ac t ua lly
sounds like a fi ne pipe orga n; its 32 voices, 6 couplers,
5 pitch registe rs delight professional musicians ••. mak­
ing learning easy for beginners.

AND YOU SAVE 50 ,% DR MORE BECAUSE YOU 'RE BUYING
DIRECTlY FROM THE MANUFACTURER

AND PAYING ONLY FOR THE PARTS, NOT COSTlY LABOR .

Ir's easy to assemble a Schober Organ. No specia l skills
or experience needed. No techn ical or musical knowl­
edge either. Everything you need is furnished, including
the know-how. You supply only simple hand tools and
the time.
You n o buy the orga n sectloe by section ... so you
needn't spend the whole amount at once.
You ca n begin playing in an hour, even if you've never
played before-with the ingenious Pointer System, avail­
able from Schober.
Thousands of men and women-cteen-agers, too-have al­
ready assembled Schober Organs. We're proud 10 say
thai many who could afford to buy allY organ have
chosen Schober because they preferred it musically.
Send for our free 1964 Schober Catalog, describing in
deta il the excit ing Schobe r Organs and optional acces­
sories; it includes a free 1-inch "sampler" record so you
can hear before you buy.

THE [fe/wki @1fj<W1CORPORATION
43 Wesl 6 1st Street, New York. N. Y, 10023

Also available in Canada. Au~tral ia. H ong Kong, M exico,
Puerto Rico, a nd the United K in gdom

f THESCHo'BiROG'i'NCOiP.:'"DEPTC4"-'3---_.:
I 43 West 61 st St reet, New York. N. Y. 10023 I
I 0 steese send me FREE 1964 Schober Cataloe and fREE I

7-lnch "sampler " re cord .

I 0 Enclosed f ind $2.00 for I O-inch quality LP record of I
I

Schober Orean music. ($2 .00 refunded with purchase I
of f irst k it.)

I Name I
I Address I
I Cit y State l ip No. IL ~

For further in fo r ma t ion , check number 39. on page 110
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Di vision o r

send for NEW FREE
CRYSTAL CATALOG

w ith NEW TRANSISTOR
OSCILLATOR CIRCUITS

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE
NON-OVEN CRYSTALS

T op p~rtormanc~ . ..u red with quality con­
troll~d throull'hout m.nu(.ctur~. Gold o r .i1v~r
platina' a d . & • • tee r eedee, C r ys t als are- . p rimr
m ounted and sealed und f'r vac uu m or f111~
with inert ira • . Very high Cre-quen c y . t a bili ty,
Ma x. ('u rren t capacit y i . 10 m illiwatts-5 ( or
overtone t ype. Con fo r m it y t o m il itary s pecifi .
cation. ll'uranteed.
I OOOKC to 1600KC ( F u nd. Freq. ) _ _ .__._._

Price. on Re-qu u t
16 0 1KC t o 2000KC ( F u nd. Freq. ) __.$ 5 .00 ea.
200 tKC t o 2500KC ( F u nd. F req . ) . _ _ 4 .00 ea.
2S0 lKC t o SOOOKC (Fu n d . Fnq. ) _ _ 3 .50 ea .
SOOIKC to 7 000KC ( F u n d . F r eq . ) . _ 3.90 ea .
700 IKC t o I O,GOOKe ( F u nd . Freq.) _._ 3 .25 ea.
lO.OOIKC t o is.oooxc ( F u n d . F req. ) 3 .7 5 ea.
15MC t o 20MC (Fund. Freq . ) ._. 5.00 ea.

OVERTONE CRYSTALS
I sMC t o 30MC Third Overtone- ' 3 .85 .a,
30MC to 4 0M C Third Ove rtone " ,10 ea.
4 (\MC to 65MC Third or Fifth Overtone 4 .50 ea.
6 5MC to 100MC F ifth Overtone 6 .00 ea .

DRAKE 2-8 Receiver Crystals $4.00
(All Chon nels-Order by Freq.)

OVEN-TYPE CRYSTALS
For Motorola, GE, Gonset , Bendix, etc.
Add $2.00 per crystal to above prices

SUB ·MINIATURE PRICES slightly higher
CITIZEN BAND Cia.. 4'0" Crystala _ _$2.95
Over 60 ,000 C D ~rys tals in a r cek for .11 uta
an d ch a nnels , bot h H C 6(. U and m inia t u re t ypes .
T o In su r e p roper eerre atio n and ee ereee fr~ .

o p e r a t ion, o r de r by manufactu rer model n um_
be r and ch a n ne l.

NOW . . . 48 HOUR SHIPMENT
ALL TEXAS C R YS TALS are made t o exad inR'
s peci fic ations, quality checked , and uncondi_
t io na ll y R'ua ranteed I

NEW TWX SERVICE
Fort M yers - 8 13-334-2830

Los Angeles - 2 13-737-1315

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. CQ-3
1000 Crystal Drive
F ORT MY E RS , FLORD A
P h o n . 813 W'!: 6 .2109
TWX 8 13-3 3 . 28 3 0

AND
411 7 W . J .ffe n on B lvd.
LOS A N GEL ES , CALI F .
Phon. 213-731-2 258
TWX 213-737- 1315

For f u rther info rmation, chec k number 40, on page 110
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Ott. YL C HC now numbers over 100 members,

YlRllnternat ional Convent ion

Do you have your ticket for YL RL's 4th ln­
ternational Convention? (\Ve do--No. 106) Get
your reservations in early to K8UK ~I. "Zip"
Isham. 474 Darbyhurst Rd.. Columbus I -t Ohio.

Sponsored by the Buckeye Belles. co nven tion
committee includes: General chairman. K8MZT;
co-chairman. WSLG Y; favors & decorations,
KSIT F; donations & prizes. K8G\VF. K8PXX,
W8NAL: program. K8WZF : gift shop. W8\VfB:
stamp books. K8YFB ; PIC, W8MBI ; business
mgr.. W80 TK.

Congra tu lations .. .

T o Alicia Rodriguez. KP4CL, fo r earning
WAZ. Only the 20th YL to achieve WAZ. she
holds certificate e 195 on two-way s.s.b.

Conte sts

Two co ntests for YLs coming up March 9· 13
- the Buckeye Belles-YL QSO Week and
WRON E Weel .

The Belles-YL QSO Week is to promote the
Belles certificate. as well as YLRL's Silver Ann i­
versary and the International Convention in J une
'64. Logs should show sta tion worked and
handle. Belle number, QSO num ber. da te an d
time (GMT) . Scoring: I poi nt per contact. An
award will be made 10 non-Bell e YL with grea t­
est number of Belle contacts. Send signed copy
of log 10 K8VMV. Jean Posey, 2864 Sherwood
Dr., Aurora. Ohio, postmarked no later tha n
Mar. 3 t . '64.

W RO N E Week , sponso red by the Women Ra­
dio Operators of New England, is especiall y for
YLs in those sla tes to become better acq ua inted .
but YLs eve rywhe re are invited to participate.
Contest hegins at 1300 GMT Mar. 9 : ends at 2300
GMT Mar. 13. Score I point if YL worked is
YLRL member; 2 points if WRON E member;
3 po ints if bot h YLRL & WRON E member: 11
point if neither. High scoring WR O N E member
to receive 100 Miss WRONE QSLs. Send copy
of log. with YI. RL & WRONE membership in­
dication, to Ruth Harber. K t ilE 19 Bidwell
Pkwy., Bloomfield. Conn., 06002, to be received
no later than Mar. 25.

Remember the dates of YLRL's 15th Annual
YL·O~I Contest : Phone-Feb. 29-Mar. 1; C.W.
- Mar. 14-15. Rules in Feb. CQ.

33. W5RZl

RTTY [from page 771

o peration also for the Ranger. \V0HFX of Colo­
rado Springs. Col.. is on 80. W0G US of New.
port. KOODS of Minneapolis. and WODKN of
Roseville. a ll in Minnesota. all on 80 meters.

VO 1DZ is looking for dope on the 0 -39C.
C V- 182A, and the TI-4 /TG machine. (For tech.
nical manuals on these pieces 01 military gear,
check Propagation Products Co.• Box 242 Jack­
sonville, Florida; and. Technical M anuals Co .,
Box 406 Utica, New Y ork.)
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: BARRY ELECTRONICS :• •
• ~lInl. \'arlahl~ Call.: 3 10 10 Mmf. W / IA'" shah . 29«" European and Ui-F i types. First quality only. Write o r -
• 115 "i\C lUo" C'r .\ . ..C' rnbl): 4 blade fa n, 6 " diam. Ide al call for lalc!>t price list . •
• for 4-400A's, etc. New. $2.25. Drab 28 TnT.- 5279.9!! ; Drake 2 B-Q Speaker/ M ul t . -
• "lalc XCmr I SOO-O-1500 V A C rn 350 Ma . Pri: 11S $J9.9S. D rake RV-3. $79.95. Drah T R·J-DC for supply . •
• VAC fit 60 C PS . SI9~O. Eld lco H·IOO Tnr. $295 .00 . $119.95. •
• "'rt'nch - 'r ) IlC Cflldll' Phone : Brand new, 19th Century RM E6900 Recvr a nd Ma tch ing Speak.er-Write for spe- •
• reprod uction . Ideal for 1I0me or Office. Wonderful cta t de al o n this excellent SSB/ CWI A M Rcvr . •
• extc nstcn phone. Jus t plug it and It's really 10 o perate , SRle : Mallory 12 \-'olls \ 'lbrIlIJIl(,J,;S: PUiS o ut approx , •
• Black w ith Gold trim : S49.00; A ll G ol d : S54 .00 , 30 VDC tQ 100 M a . S5.95. •
• " U G " C CUI. X CClll nel' ln r Sl)eclal~: A ll bra nd new. UG- Mallor)' 6 V. \ 'Ibrapados : Pu ts out approx . 300 vnc •
• Ml'I H/U ((t SS.. ; UG-29O/U ~ SO..; UG ·306/U 1(" 7S". ftl 100 Ma. ~.95. •
• Tuninfl:·t'orL G el.u·rll.lur: 400 o r SOO C PS. Specify. S7.t:0. Petce tfellt') nul)' Relll)': li S VAC 3 P .S .T . (N .O.) 3S •
• Stel)·I)fn'tn/holll.tlun Xfmr: P ri: 220 V AC fil SO/60 C PS. Amp. contacts. S·U IO. •
_ Sec : 118 V A C (f! 4 .5 Amps. S24 .00. (24 lbs.) 10 fl y. ra 75 ~la . Choke : 2 Ibs . 250 Ohms. H erm . sealed . •
• Aircraft RanJ:e ' ''Uler: Advanced verston o f me old 90('. 30 Me IF Srnp w l6 tubes . S7.95. -
• famil iar FL-l'I. Ideal for CW use. W / P L-SS I?lu g &I 3 ft . C a rd"' ell Type T C-,JOO· US Variable Capacllor: 300 •
• ca bl e. P lug ri ght into rcvr without any rewirin g. 2.t:0. M mfd . 7000 VAC Peak M ycalex . 8.75. •
• 25 A m p. Silicon R ecllfi er: Rated at SO 10 1S P IV . S1.75. DK2-60B D o w-Ke)' Coa dlll T ran..fer Switch: Switches -
• J ennlng~ T)pe " U" Vacuum Variable : SO to 2S0 M m f. Power Amp. between exciter and antenna. I KW/ stand• •
- fit IS KV. S4S.00. R /E . T ested OK. ard UHF connecto ra / f f S VAC. $ 19 .00 . •
• tllndle Reclifier Xfmr . Pri: liS o r 230 VAC Iji 60 C PS. Ken) on Unh enal ~Iodulal lon Tran~former: Pri: 500 10 •
• Sec : 27 V AC (lap ped at 25 VAC) If/, 4 Amps. SJ.95. I l'I ,OOO Obms; Sec: 20 to 19.200 Ohms. 2S0 Watts of •
• IIInaural tf eadpbune~ : Receive Iwo ch an ne ls sfmu trane- a ud io will modulate 500 Waus R.F . Fully shielded. New. •
• ously. W /3 conduct or stand ard pl ug & 7 "h ft . cord . wnb specs. Kenyon type T-49S. 21 Ibs . $10.95 . •
• Chamois earpuds for co m fort. S9.SS. Ken)on T-J~9 Fllamenl Tran~former: Prt : l iS V AC (ii' •
• 2 ,\ 11111. SIIi('oo Re('lilier: 2 Amps ti l 71K) P IV . M o un ts 50;60 CPS: Sec : 7.S V .C .T . rtf 9 Amps. $5 .75 . •
• wun 10· 32" scre w. 60(" . Collin~ S1J4. $R50 . 1'1'0)011 1'-369 Ilual Filament Tran~f()rmer: P ri : 11 .5 V A C •
• ~Iallory Indu l:h llu' r : 3 Sect io n . T unes ch annel 2 to 13. ((1 50/60 CI'S; Sec : # 1-2.5 V .C .T . @ S Amps; See : #2- •
• W / d ata sheer . SJ .9.5. 6 .3 V .C .T. fit' 4 A mps. S3.95 . •
• RF Choke : I M h . frt 600 M a . Three for 1 1.00. Ken)0I.1 1'·383 : P ri: 11 5 VAC ra 60 C PS; Sec : 5.25 •
• I~G · 1 9A /U Alllilhellol COllJ. Cable : Unused . 7St' per ft . V .C.T . til 21 Amps. (Secondary tapped at 5.1 a nd 5 .0 •
• Duw K~y- COllI. Rela ,.. T)pe IlK60 : 52 Ohms/1 K W / II S valls). S7.95. Ilai:e SO·239 (1l3· IR) . 35t!' . •
• VAC. SilAS. n o w K~) Coax Rela) . DK60-G: SI3.70. Ken,on "-lIIer Ch oke 1'-530: 10 H y. @ 500 Ma. Orig. •
• DK60-2C SI4-J5. n ow Ke)' C oal. S",llch DK C-71 : 52 ca rtons. 31 lbs, SI 4.95. •
• Onms/t KW/ S I>· Six ThrowlllO VAC . S49,S0. n ow K~y K~n) on 1'-663 1>lat~ 1'ran~rOf"mer : Pri : 115 or 230 V A C . •
• In I.In~ Cu a , Rroadband Preamp. IlK C·RFR (,5 tbru Sec: 2360-0-2360 VAC /fi SOO Ma. IC AS (350 Ma. CCS) •
• .w Mc.). S I0.75. O ng. Kenyon carton . 98 lbs. S49.95. •
• Ameec 1.1 10 54 ~I(,i :'\u"l~tor Preamp (Wired) $,24 .95. 10 K\\' ~1' C'8lu A nlenna R~lay . O P01'. 600 Ohms •
• Z~U!i I KW G a , G~n~ralor: 115 VAC / 60 CPS. SI .&II.13. Imped a nce . O perat es from 230 VAC. Gvt . cost approx . •
• I I.,. KW Z~U!i. $ 190 .88 ; 3 1'\\0' ZeUli I l l S o r 230 / 60 C PS ), $3..'0.00 . Sale : S25 .00 (Drand new in o r igi nal ca rton w ith •
• S4J1.25. E lma c 4-400A Air Sockets. $7.$0. book.) •
• ftOO PIV 750 ~Ia . SIII('on Eptu:)' Rectifier. ~; SU rJ:e •
• l.Imil Ca lJlldlo r for SIlI ('on C lrnJ lu .001 M fd . 10e". COME IN AND BROWSE. MONDAY TO FRIDAY-Thou sand s •
• Uamlllariund 320/320 ~l(d Dual x rma KW cap. S4.25. of items Ihal we eennet list In an ad . MON. TO FRI . 9 •
• Ceramic Antenna In ~u lalfl r Sale: 4 \4 " x ¥.t" toe"; 7Y.1" x 10 6. SATURDAYS 10 10 2 PM (Free parking on street •
• ¥.t .. IS .. ; 6 1;R " x ~ .. 20.. . Sat.) Mon . to Fri. park ing lot 501 Broadway. WRITE FOR •
• Johnwn :\ lI nlafure Ilutf erfly Capacitor: 4.3 to 26 M mfd . BA RRY 'S Green Sheet # 12. •
• per secucn. (W ith v. " shaft}, 95c'. •
• Joh nson Sln~le Section :\lInllllure \ 'lI. rlable Caplldtnr: •
- 3.S to 27 M m fd , with v. " shaft . 75".
• ClI.pacllor Sale : .0 1 M fd /S KV $ 1.00; 10 M fd /l SOO V DC DA R RY t:U:CTRO~ICS In:I"1'. CQ.J
• G .E . OiL SZ-SO ; 2 M fd17S00 W V O C Oil, SI3-S0 ; Pai r 512 BROA.DWAY. xew "ORR 12. ;00.-. Y.
: of brackets for 2 M fd 7S00 VOC SI.OO; C .D . .s Mfd WALKt:R S·7000 (A Rfo:A C Ot".: 212 )

tq 600 V DC lOt' ; 8 MfdjlSoo V DC G .E. O il. $1.95; 0 1:ll(" loUd II mon..s ortlO'r or ..t--tr. .nd m,. ortl..r. 1.,.1<,<:,1 Fon
• 4 Mfd / 2K V Oil SZ.95; 3000 Mfd/ISO VDC S2.95: ISOO XYC. l'lhlpmPflI ou '" 20 It 111 M Ihlpped roIl....1 for Ih lppln.
- M fd1270 V DC !!ourlZe S2.9S; 3800 M fd / 108 VDC S2-S0; ..harl'... . UoOi tht;n 20 Ih, . 1 11,1,1.. , u"", l",t ~l"", Any m-pf·
• 1700 M fd/ l t«) VDC $2.15; 2000 Mfdl7S VDC SI .75; diU." .111 tit' r..hmdN. Fn ei l. tubH Ihlp~ ,I. R.l 1I..,.
• 12SO Mfd/I7S VDC SI.OO; 8000 Mfd /55 VDC S2.95. I:l pr.... , .
• 10 Mfd (({ 1500 VDC G .E. OiL Cap. S2-S0: 3000 ~tfd fil §Seond ropy of ne...- 61-p 1964 " OrHfl :--beeL" Cat. loe #12
• 30 VDC @ $1.00. 2" brackets for above Capacitors. 2St- . send _Informilion _ _ _..- _ _ _ _ _ : .
• I tt.H' ualllhl.. for u l d<P·ln the follO'lll' ln& _ _ ..
• LA RGEST D IVERS IFIED T UB E STOC K IN USA! _ _ _ _ _ __ _._ _ I
• (Unused, fir sl1uality NA ME 8 RANDS G .E.• RCA, Xlm _ _ _ _ _ _ _ TIlI.. I
• We~tin tthGouse , imac, etbec.) . W rdite or Rca ll f?r iWmmedi,:.ite (·ompanJ _ _ I
• quotes. et all your tu nee s at any s. rite o r I.• late!>t price lis l . Fu ll line o f bra nd new, TV· Rad io, Addr _ _ _ _ I
• City ~ ,Ka l I.•••••••••••••••••••••••••••••••••• _- ---------------- --- ------ - - --~t ·or furthE"r information, ehE"ck n umlM'r 41. o n p llile 110

EASY TO LEARN CODE

10 3•co•

i·\t:~~ ~~!;n~:l~~ .~'.~~.I.'... $22.95
Wll h UI' " :" , UXC' . T:"c : t il l I "
ronn PC"lon 126.95

March, 1964

NewDK72
SINCLE POLE THREE

THROW COAXIAL SWITCH
WU lhrr pruuf <'Dal lal !'PII " (ur remot.... II..lI ln&uf r.f.
lOur...... Hn llll:nPoJ for luuunlln& on mill In<l rrm"t ..
, wll..hlnll up 10 3 I nl..nnal. X<X I rotatln lll: or It..ppln.
. ... ltr lL ~lmllllf1 In llllil lon , Ilf.. monO'y h,. runnlna;
011.. r llble Im lel <l or If,·..ral to )'our anl..nnl I rray.

DOW KEY CO•• Thief Riyer F.Us., Minn.

Hee )'our dealn for Cltl '
I"• •h.. l i nd rom pl..le
"IiPot ltlcalionl . or ..-r lt..:

F o r f urthe r InlorPiation. eheek n umber n . u n pa Ke 110

ENDORSED BY THOUSANDSI
Tha Inl tructllIn ph COdl T..ch... Ilt..rl l!J'
lab ' the place of In optrator·lnll ru..lor .nd
enl bln , n)'olle 1.0 lea rn and m..t.... rod.. with·
out fur lher allb laart . Thoullndl of Iure.... ­
(ul optralOn hl f" ·•. ..Qul rPtl the l'O<l ..•• .lth th.. Inltructo,raph SY1 .
trm. Wrlle tod.)' for full partlcul,... Ind l'Onf tnlent renll l pl,nl ,

•
47 11 SH ERIDAN RD.• CH ICAGO 40. ILL.
4700 Crenshaw Blvd.. Los An~eles 43, Calif.

For further in for mation, c:heck nu m},(or 42. o n paRe 110

Il II UIJ .nd pl... , l nt to I...rn or I r "
tPH'd the mod..rn . 1,._ llh In l llltrud ' pll
c.d. TractlPr. El <,<:, 1I1'C11 for tM tIP.lnn or
IdYI IW'Pd Itud..nt. A Quh'lI: . pl'a('lI r.1 I nd M'
p..ndabl.. m"lhod. An ll, bl.. taPPI fl'f>lll brein·
n..r·1 IlphatIPt to (,-pI... 1 mpt,l..., on I II lub­
JH"U. ~t>PPd ranc~ ~ to 40 WP)I . AI. a,.. ......,1:1'.
DO QR)I , bntl h" ln. _f<On~ I~nd 10 JOU.



Comments

If you have been reading this column con­
sistently you will remember the hea rtaches asso­
cia ted with Project Despair. the project of ob­
ta ining printed circu it boards at a reasonable
cost for the W2JAV transistorized wide band TU
and a .Ls.k. osci lla tor. (They are all gone. now.)
Well . maybe we are a sucker for punishment.
but we are go ing to I r y to get boards for the
narrow shift T U described in the September '63
RITY Column. Don't write. don't call ; just watch
here fo r reports on our progress. if any.

73. Byron. W2JTP

SX·115 Receiver Umm page 50}

ranges. In-band tweets (spurious recei ver re­
sponses) are given as eq uiva lent to less th an
I pv. O ne suc h res po nse was found o n each
range. T hey were well within tolerance. ( the
stro ngest o ne being experienced at 21.2 me) .

C ross :\Jodulation
Strong-signa l handling capabil ities. in respect

to overload and cross modulation. were found to
be excellent a fte r follow ing simple modification
instruct ions. requ iring less than 10 minutes time,
as give n in the Enginee ring Bullet in for the
SX-11 5. (T his bulle tin may be obtained by writ.
ing 10 the HalJicrafte rs Co.) . Input signa ls of
between 10.000 and 20.000 JlV cou ld be tolerated
witho ut deteriorating effects. 14 mc reception
was possible us ing the receiver in the same room
with several 50 kw transmitters one of which
was operat ing on 15 me; something which was
not possible with many other receivers.

A. F. Ou'lmt
Inverse feedback is used in the audio system.

The a.f'. output power is specified as 1.5 watts
at less than 10 % distortion with a power gain
of less than I p.v (3 0 % modulation) for 0 .5
watts outpu t Full output was obta ina ble with
I p.v of signa l input.

n. F. o. Centre !

The b.I.o. is tunable from the front panel and
is usually set so that zero beat is maintained
with It signal when the selection of either side­
band is made : however. the b.f.o. may be tuned
fo r the opera to r's taste to alter the pitch o r the
unwa nted sideband supp ression of a signa l and
thereby obtai n passband tuning. bu t when th is
is done. the rece iver must a lso be ret uned ac­
cordingly.

;\Iode a nd S ideha nd Selection

A func tion switch provides the following: re­
ceiver o n and off . lower or upper sideband for
s.s.b. Zc.w. (b.I.o. and product detector in use)
and lower or upper sideba nd for a .m. (envelope
detector in use) . A.m . is not restricted to one
sideband however. When the 5 kc i.f. selectivity
is used. normal double-sideband a.m. may be haJ
by tu ning the receiver to the center of the i.f.
passband. Lower or upper sideba nd a.m. recep­
t ion is bes t used as needed to get out of adjacent.

o
o

Q

HADIO CO.
• SKOK IE. ILL.

MARTIN
P. O. BOX 142

GREEN LEE CHAS S IS PUNCH ES

Will work on any receiver that covers
30 M.e. Terrific gain. greater sensi­
tivity with th is Gov't. surplus 10 and
11 meter pre-amp. Signa ls t hat could
not be heard before, will come in loud
and clea r with the pre-amp. Easy hook
up. Instruct ions included. Complete
with tubes .. $ 9.95
30 M.C. I. F. strip, complete with
6 tubes $ 3 .95
AS 31 3B /ARN 6 Antenna $ 9 .95
APX 6 Transponder $14.95
HS·30 Headset $ .75
SA 240C/APA 70 Contains 6 6SN7.
I 6 /5, 2 AV6, Perm. mag. motor, re-
sisters, pots. fuse holders , light indi-
cator, etc Re new $ 5.95
Manual for ARC 27 $ 2.50
Money back guarantee. 50¢ handling charge
on all orders under $5.00. Add shipping
charges, or 25% dep. for C.O.D. orders. All
merchand ise subject to prior sale or price
change. Illinois res idents, add 4 % for sales
tax.

HAM AND CITIZENS BAND
PHE.AMPLIFIER

30 ~ I.C. III ,111 ,1 II ~IETEH 30 xt.c.

~bkc accu rate. finished holes in I V! mi nutes
or h:S\ in metal. hard rubber and plast ics. Xo
tedious sawi ng o r fil ing - a few (urns o f the
wrench does the job. •\ 11 sta ndard SiICS • • • round.
Mluarc. kcv. or " 1>" shapes for sockets. switches.
meters. etc. .\ 1 ~()tl r electronic parts d ealer .
li tera t u re on rccl"csl

For f urther informa tion . check nu mber H. on Jl ltg't' 110

GREENLE E TOOL CO. GRE3LE~
2028 Columtl i a A v a . • Rockfo"d . Ill ino i s

For further in for mation . eheek number 45, on page 110
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Detailed
8,othu.e ,
Write or
Wire:

MO DEL RBS.40P.
Dip pa intedBAK·S.cO $1 0.50

_.11 61ocl..~ 1

STURDY
E-Z WAY
TOWERS

Put your Tribllnder lit 41' in 70 mph
wind (125 mph crllnlled down to 24').

n:r, over fo r E·I acee" to IIrrllY.
Mounts Hllm-M Rotor ins ide tow.r
heOlld. Top ndilll bushing • vertiCIII
thrust bellring .

SOIIfety rut loclls tower OIIt d esired
height. No w eight on cOIIble,.
E.I.A. R5-222 specs. Huvy W il li slrue..
tur lll stee l tube legs, so lid " ••1 rod
diOllgon llr & horiIontll1 bruing - lire
welded. So/J "1.T o/' Fli fl J.1 DiJ /r i J.uum

J:"tr!"",ltrrt!

W,it" '0' e.I.109 22·1 t
MOUNTING KITS:

CP K·S.cO $15.00
Wond. r Cround Pos t
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A NEW MOBILE CONCEPT

I I
40

/75/16 0 _.,;;;:~
~_.- :;;;.....-.
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justin, inc.
BOX 135 . SAN GABRiel. CALIFORNIA

l O W COST • NEW DESIGN
MO BILTRA NS pro vid e s t he a ma t eur wit h a low cast
mobile installa tio n uti liIing the e . isti ng ca r ra d io
for rece iving. New d esign pro vid e s e.ce ptio nally 10.....
battery drain .

• Modulated carrier amplitude contro lled by nice.
• Stand·by drain less than ]00 rna at 12 ,oils.
• Contains 9 transistors. , diodes. one tube.
• Anllable for eithu 40, 15 or aD mders.
• AceUSOfY coils a,allable for bond ch:rnge.
• Three puition crystal selector IFT·H] typeL
• Ope rating wt. 5lbs_Size: 21'. " H. I" W, I Y. · L,
• for 12 rolts neg lithe ground ONLY.

t 'or f u r t he r in!ormMtion. c heck numlM'r 46, o n pRe. 110

}o'or further information, check n u m ber 47. on pBee 110

Construct ion
Besides being solidly constructed. the SX-115

is exceptiona lly well ventila ted. T he use of
si licon rect ifi ers in the power supply also mini­
mizes heat build-Up. Continuous operation over
long periods of time did not show up any ove r­
heating o r deter iorat ion of com ponents.

T he front panel is symmetrically laid out and
is gray colored with a cast-metal escutcheon
plate fi nished in black crad le. Knobs are black
with polished-aluminum inserts and skirts. The
S-metcr. main-dial. band-selector-dial and ver­
n ier-d ial windows are illuminated. while the
backgrou nd for the meter scale and the dia ls
is black. Glare is eliminated. making observa­
tions easy on the eyes. T he tuning knob has a
solid feel to it which makes opera tio n com­
fortable.

T he cabinet is black with a hinged silve r­
colored perforated cover for read y access to the
inside of the unit. The overall dimensions are
16" side. IO~" high and 16" deep. Weight is
44 pounds.

The instruction manual provides the most
needed information regarding specifications. op­
era tion anti servicing of the receiver, including
detai led alignment procedures.

Use of the SX-115 over a period of many
month s. in all modes of o peration, has provided
much pleasure. especially in respect to its sta­
bility. frequency readout. handling capabilit ies
ami its convenient features with smooth per­
formance. It also really digs out the very weak
signals. It is a Class "A" receiver priced at
$599.50. The Manufactu rer is T he Hallicra flcrs
Company. 5th and Kestner Avenues, Chicago
24, lII ino is.- JV2AEF

channel QR :-'t. Also. the s.s.b. Zc.w. function for
either sideband will be found usefu l for a.m.
exalted-carr ier recept ion.

A." .C.·A.~.L. S", itch
T his is a four-position switch which provides

A.V.C. OFF, A.V.C. ON, S.S.B. "'OISE LIMIT ER ON

with A.V.C. on and A.M. NOISE LIMITER us with
A .V.C. on.
Other C o ntru ls

Other controls are : R.F. G.-\lN, A.F. G:\IN, AS­

tEN NA TRIM , BAND SELECTOR, SELECTIVITY, T·

","OTCIt rn.r an. CRYSTAL CALl HRATE switch.
CALI BRATE SET and DIAL LOCK. RECE IVE-STANDBY

switch and TUN ING. All con trols are individual:
no dual concent ric types are used. A phone jack
is also located on the front panel. 50-2000 ohm
impedance headphones may be used .

R ear Apron
Speaker output terminals for 3.2 or 500 ohm

impedances are loca ted on the rear apron with
an 50 -239 coax anten na connector, a line fuse
and an auxi liary octal socket with plug which
may be used fo r remote control connections to
opera te receive-standby or transmitter relays.
The 50.75 kc iJ. output is also available from
this socket.

------"----------_._-
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QSls larae sel ection including photos , ra inbows, cuts, etc.
Fa st service. Samples 2 5~ , includes beautiful 4·lnch call le tters
lor your shack. Ray, K7HlR, Box 1176, Twi n Fa ll s , Idaho.

OSl 's Free sample s. little Print Shop, Box 9363, Austin, Texas.

CREATE a QSL with a Sampler Instruct ion Ki t, 25( . Card s $1.50
UP per 100. saeee. Box 203 Wynantsk ill, N.Y. 12198.

Q·STAMPS Now $ 1.50 ! Postage stamp size photographs for QSl'sl
50 large or 100 sma ll $ 1.50 pe r gummed-backed, pe rfo ra te d
sheet. Free Samples. Q·Stamps, BOI 149, Dept. 4A, Ga ry, Ind iana .
46401.
QSl ' s Samples 25c . Rubber Sta mps; Name, Cal~l Address, $1.55.
Harry Sims, 3227 Missouri Avenue, 51. louis, MO. 63118.

QSl ' s? WPE 's ? CB's? Finest samples 20~_ Delule 35c (refunded).
W8DEO, Sac kers, Holland , Michiga n. (Re ligious QSL samples
2041') Chri st ian Ham Callbook $ 1 postpa id.
QSl ' s _ _ • Sparkling new. Dime. f ilmcrafters _ , . Martins Ferry,
Oh io.

Ham Shop

QSl CARDS. As low as $2 .50 per 100. Samples f ree, Rad io Press,
Box 24C, Pitt stown. New Jersey .- -
TOROIOS 88 mh~ ea ch or 5 for $2.50. Fasold, WA6VVR . BOI 34,
Dilon , Calif.

Rates lor the Ham Shop of 5~ per word for advertl s ina
wh ich in our cpmton. is non-ccmmercra t in natur e. A charge
of 25, per word is made to all commerc ial adver tisers or
oraanj za ~ i on s. Since we do not bill lor Ham Shop adver tIs ing ,
full remittan ce must accompany all orders.

Clos ing dale Is th e 15th of th e 2nd month preced ina date
of punucancn . ~our COpy should be typewritten, double
spaced on one Side of th e page only.

Because the adve rtise rs and ecurpment contained in
Ham Shop have net been investigated, th e publishers of CQ
cannot vouch for th e merch and ise lis ted th erein. We reserve
th e riaht to reject advertis ing which we feel Is not of an
amateur rad io nature.

QSL' s - Brownie, W3CJI -311 1 l ehigh, Al len town, Pe . Catalog
with samples. 25, .
QSL' s 100/ $4 .00 High at oSSj three color . Free samples, quick
service. 8& R Print ing, Box 8 11, Orlando, Fla.

QSL CARDS largest setecuon-t cwest price s, Samples & cata log,
25, . Refund or 25 exira cards with your first order . Debbeler
Print ing, 1309-G North 38th Street, Milwaukee , Wis. 53208 .

QSl' s,SWl's or wha t have you. You name it and we will do It
for you as you wish. Expert art work at nominal cost. enough
said? R. McGee, 6258-103rd SI.. Jacksonville , Fla . 32210.

QSl CARDS $2 .50 pe r 100 in three co lors . Samples an d cala lol
f ree. Garth, Box 5IC, Jutl and, New Jersey.

1964 QSL ca talogue. New De sian s . 10, . l ongbroo k, Box 393-Q,
Qua kertown, N.J.

QSl s fr ee sa mples. Fast service . Bolles, 7701 Tisda le, Aust in,
Texas.
RUSPR:'I"N~T~Q~S~l~$--~S"W=l~$-1~00:::-=2'~C~O~lo~,~g~r~O$~$~'-$~3O-::.~O~$t~.~'~;d~. ~Q"S~O;-;fi7'"
ca rds $ 1 per 100. Rusprint Box 7507. Kansas City, Mo. 64416.

QSL' , a-corer glossy. 100 $4 .50 . autaers Vari·typ ing Service.
Free Sample s. Thomas Street, Riegel RidRe, Milford , N. J.

CALL CARDS Badge s, decal s. good ies. illustrated litera tu re with
samples 25('. Errol Enarav lng Att : KIVRD, West field, Mass.

QSh Samples, dime. Print Shop, CorWIth, Iowa.- -- --
NEW QSl PRINTER with new design s. "z-cctcr" $2 .25 per 100.
10111' for samples . Corneilson, 321 War ren, N. Babylon, N. Y_

QSL' s, CB, WPE samples 10, . Nich olas & Son Pr intery, P.O. Box
11184 , Phoenix, Arizona . 85017.

19&4 a Sl-s lze ca lendars, 100 -$7.00. Samples 25.; Morgan,
W8NLW. 443 Eucl id. Akron, Ohio.

PICTURE of yourself. home. equipment, etc.. on QSl cards . made
from your photograph. 250 -$7.50 or 500 -$10.00 postpa id.
Samples fr ee. Wri te to Picture Card s, 129 Copeland, tacrcsse,
Wis.

CRYSTAL clear baruins in dais. Fr ee lis t. Nat St innette W4AYV,
umauue. Fla. 32784 .

QSls SWLs XYL-OMs (Sample asso rt ment approximately 9¥..,)
covering de s i4nina, plann ing, pr inting, arra nginR. ma illna. ere­
catc hing cc rmc. sedate, fan labulous. DX-attrac tIOR. Prot opay,
snazzy, unpa ragoned ca rds. (Wow!) Roger s, KDAAB, 961 Arcade
St., St. Paul 6, Minn.

4.50
4 .50
4 .20

4 .10
4 .10
4.10

6 .90
6 .90
1 .50

1 3 .50

24 .00

9.00
15.00

30.00

Amo l." ,
Net eoc h

$6 .60

160.00

•
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MODEL 3818

TR
SWITCH

An electronic an tenna chan geover swi tc h. Irensmltter is
continuo usly connected to antenna ; entenna circuit to reo
ceiver is blocked during transmit. No swilch conlacts to
arc or burn. Swilchin9 is instantaneous. Selectable
band·switch ing insures no loss in receiver sensitivily.
Substa nt ial 9a in in receiver sensitivi ty resul ts in mos t
installations . Ideal for break-in operation on CWo SSB
and AM. Bandswitch convenientfy located on front. Three
coax connectors are moun ted on rear. Conservatively de­
si9ned f ~' full legal power. Operales from 115 rel ts.
60 cycles. For 52·15 ohm lines.

Size 4~,~ " x r x 5V2"

BARKER & WIL LIA M SON, Inc.
~acfjo CC1....11U~iroti(lll f'quir"nl~ 19'32

BRISTOL. PEN NSYLV AN I A • 8Tm.... 11 8 ·5581

MOa l LIE
Type CA ' ..mper Mount ing . Cha in Slyle
TY~l! 1 .200 Uni"" $o l l all Mounting _

Coo. Iyp.
r "pe I . J OO Uni... . uol loll Mounti ng _ Standa rd
T,pe 5A-2 Hea vy Du ty Sta inl"" Spr ing Adaptor
Typ" I S· 300 Comb . l a ll a nd Sp ring Mount ing _

Standa rd Ty~

Sl yi . I XS _ Cente r loaded Ante nna fo r . Ionda.d
fr . q ..." nc;,n - 1'l ~ S. S. Whip

St yle ISS - Same 01 . XS with 5A.2 Spr ing
TS· 196 - 96 " one p iu e Sia in l. " Wh ip _

lope, ground
15· . . .. _ ...~ Sam. d. " ' ;p, ion 01 abo .
15-' 72 _ 7'" So.... d" ", ipt ion 01 CJbo .

l ASE STATION
GP·430 - Light we ight Aluminum Ground

Pic," " Anlenno fully odj lli lob l"
h ot" 20-40 MCS

GP'-450 _ So.... Cli abo... - C1 djul lobl.
from 6()..40 Mes

GP. 312 _ Civil Del"n, . VHf Ground
Pio n" Ante nna - 'Efficient ond
inex penl ive - 108-120 MoCS

GP· 314 _ Sam. 0 1 obov. - 144 MoCS
GP· 315 _ Sam. 01 obov. _ 152·162 MoCS

Typ• • M . Al a nd SS Teleu op in9 V.,ti(ol A"'. " "OI or.
ovo ilob l. in S,••I, AI"m;n" m and Sloinl.1I ,a "9 i" 9 from
12' to J5 ' ' " h. ighl.
Sof. g" ord yo" , Ba le Slo lion f quipmen' wilh a Prema l(
G,ound .od, ¥e " 10 'I," diom.'.n. up 10 I ' in l.n9'h.

S•• you' J.af., 0' w,l, . ' 0' ( o rolo"

(TRANSMIT/ RECEIVE SWITCH )

ANTENNA
EQUIPMENT

Proven For Performance and Value

PREMAX PRODUCTS
DIV. C H ISH O L M- R Y DER CO. , I N C.

6403 HIGHLAND AVE. • N IAGARA f ALLS, N . Y.
Fo r l u rther in for mation . c h('("k nu m ber 48, on paKe 110

106
Foe fu rther information . ebeek number 49, o n pag e 110



FOR SALE Complete instructions including 28 pa ge booklet and
22" X 36" scnemattc for conver ting the ART· 13 transmitter to
a.m. a nd s.s.b. Satisfaction l uaranteed. $2.50. Sam Appleton,
501 No. Maxwe ll St.. Tulia. exes.
FOR SALE New and used CO a~"~d'~2~'~W=.~y'F'-.M . radio equipment.
Send tor lisl. Dealer inquiry invited. aecom Co ., Seminary
Heights. Weatherford , t exas. 76086. 817 LV 4-5172.
TECHN ICAlMANU AlS----,-or surplus electronics. Free lis t. w3i HD,
~905 Roann! Drive, wash ingt.on , D.C. 2~02 1. _
Be·S11 Pair of BC·6tl handy-tal kies , 3885 kc. In perfect condo
With man ual. Will take $50. Karl Schneide r, 5023 Florida Ave.,
Temple City. California. 91780. _
lSU, crys tal calibrator, speaker, product detector, two fil ters,
$300. TG l a keyer with 5 Army tape code lessons, $20. Apt :1,
424 W. Prair ie, Decatur, l ,,"~, .,.." ..C;;;"""",-;:;;;;;<.~~=
WANTE D Panadapter for455 kc I.F. in worll inJ cond x. Mil surplus
unit Okay if p.s. included. State lowest price fi rst le tter. Box
TK2, ca , 300 W. 43 st., New York. N.Y . 1:-00...3..6":,:--:-c:-= =
NO TIME TO OPERATE C-om-plete 1 KW s.s.b., a.m•• c.w. stat ion.
less than 40 hrs. use. Cost . $1900. Sell for $1100. Will ship.
Singly HT32A, 1400; includes 0·104 w/ PTT stand: HT·33A­
$500i NC·303 wi h xtat calibrator & WWV adapter, $300. W7PMC,
~h llipsburg, Montana .
SELL Hallicralters HT·30 S.S.B. transmitte r, $12Oi Johnson
Ranger, $160: Ea rly Heathkit SB·1O excellent cond., $50i
Revere C·153 16 mm 100' Ro l lfi lm Turret Movie Camera. $100.
Want KWM·2 with portable a.c. supply and carrying case: also
wan t Collins mechanical fil ters, advise model and price. Con.
tact W4ADU or K1YYM.

DOU!U J,AAlIr,_i,. -v­
wr-.. P....is!on
....... ......red
too..ir.in, tYP'
Sit..... "l.l'ed. _ _
'L . . . .9S
Thief River FaU••Minn ,

'ANfL. tAC'UNT
Our..... $l:"'~

~~~ pr-elsloot
made. C>-oty ~ ..
hole II ne led"
~­
.. . . . ..70

DOW- KEY CONNECTORS

DOW-KEY COMPANY,

GIANT NEW CATALOG

YAaa

- "t: .....""'9<1

00' . OF BIG PAGES
CRAMMED WITH SAYINGS

BURSTEIN-APPLEBEE CO.
Dept. co, 101 2 McGee 51., Ka nsas City 6, Mo. _ .

I 0 Rush me F REE 1964 B ·A Ca taloK· • . '

I S ame ._.....__ • ,

I I
I Add'H ' -- IfREE
I Cit)· H _ H _ • • •• • ••• • • ••__ State__._ I1- ----- - 1

SElliNG ENTIRE SSB STATION. All equipment immaculate and
with manuals. Consists of 75A·4 Receiver, [ Id ico SSB·100f trans­
mitter, matching speaker conso le with ligh t, drake phone paten,
t imer. audio test oscilla tor . cont rol sw. tcnes. etc.• all bui lt in,
Harvey Well s Z MatCh, Homebrew KW linear using pai r 4-400A' s,
B and W TR swrtc h, and coaxial relays. Must see to appreciate.
Prefer you pick up the works for $850.00 KD BXJ, 114 l ouise,
Topeka, Kansas.

QSL' s l arge selection, includIng photos, rambows. cuts. et c.
f ast service. Sa mples, 251!' . Includes beautiful four Inch call
letters for you r shack. Ray, K7HlR , Box 1176, Twin f all s, Idaho.

NOWI 1000 gummed name & address labels with call, $1.00; self­
Inking pocket name & address rubber stamp with call, $1.00.
Boss' s, Box 7·A, Grandville. Michigan .

WANTED: Commercial, military. all types ARC, ARN . AR M, GRC,
PRC. URR, URM. TS, 618S, 17l, SI R, SI X, APN, others • ••
Ritco, P.O. Box 156, Annandale, Va .

TWO METER NOVICE STATION: Heathkit rweer cleanly modi fied for
push·to-talk operat ion and rotary switch crystal selection. Price,
$55 postpaid. Includes three Novice band crystals, Turner 350C
~TT mike and 110 v. a.c. cord . See photographs of th is un it on
pages 34 and 35. October 1963 ca . Will ship Immed iately on fi rst
come basis: Bob Brown, K2ZSa . 481 W. Grand Ave., Rahway, N.J .
JOHNSON DE SK KILOWATT new side band modi ficat ion kit_
Ranur PH sequence keying -factory wi red-Kilowatt Match
Box swr br idge- new tubes-extra spa res 4-4ooA's - 810's­
872 A' s- not su rplus- comple te cables ready to operate - con­
dit ion like neW- $900.00 cash. Ted Br lll:- 5573 No. Van Ness
BII/d, f resno 5, Cali fornia.

TORO ID RTTY KIT Mark-Space discriminator and bandpass filters.
Includes 4·88 mh and 1-44 mh uneased . li ke new toroids; Intor­
mation sheet, mounting hardware and six mylar capacitors. $5.00
Postpaid. Torolds, Specify 88 or 44. less capacitors, $1.00 ea .
5/ $4.00 Postpaid . KCM Products , BOil: 88, Milwaukee 13, Wis.
II SWAP, SEll, TRAD E with other hams! ! Special subscr iption
to " Ham Trader" 12 Issues $1.00- Box 153C, frankl in Square,
N.Y.

WANTEO: [arly cas. Jan ., r eb.. May, 1945. last Issues needed to
comple te collection. Write; A. M. Domoffer, 15·15 117 St. ,
f lush ing, N.Y.
BUY used equipment with confidence. See Amatronlcs ad page
95.
NOW 1000 gummed name-address labels with call $1.00. Pocket
name-address rubber stamp with call $1.00. Ross's , Box 7-0,
nrandvtue. Michigan.

SElL Heathk lts. GR-9l rcvr. $23i GP·11, 12 v. pwr., $13. Ameco
CB·2 conv., $14. WA8HKN, 375 So. Market, E. Palest ine, Oh io.

ART·n, complete with power supply, $80., or will trade for
DX-60 or eacwatent. Write : Michael Wlndolph, 3644 Rocky River
Drive, Cleveland, Ohio.

BUY, SEll or trade ham gear. f ree li st ing in Ham Directory.
Card for free deta il s. l upl , 1225 Hill side PI. , North Bergen, N.J .

SEll: 325·1 wi th a.c. supply, less than 2 nrs. use, will throw in
old Dumont scope • . $530i [ Idico SSB 1000f linear • • $3OOi
[ Idico SSB 100f exciter • • $400: Transtenna T-R switch. new . •
$45: Eldico low pass fi lt er •• $5i Sony CS·300 stereo tape reo
corder • . $225i Concertone professional recorder, 7th and 15,"
five heads. 10" reels . . $500, all Lo.b.. . La mb, 121 9, Yardl ey
Road. Morr isville, Penna.

F ar f u rtber information . chf'Ck number 61 , o n page 110
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:f. TWO·WAY :(.
COMMUNICATION CRYSTALS

UNCONDITIONALLY
GUARANTEED

FAST SERVI CE
Aml"r in n IpeclaUzu In two·" u communi ·
ta llon.. . 'r ' QUl"ncy correlaUon <1. ... tor
G.E. • MOloro l• • R.C.A. • Col lin• . Lnr.
::'\an:o. U, lIIcf,tter , I.1nll: . Gonn l , "' trotroa.
n , ' t h. S m dl l . J ohnIGn. Globe. U.S. Got"L
Ind mant other cun, palnl"•. S l"nd lJ(IlUae,

Com . COlli -
lIIerclll "'.rel.1 Amlteur

frtquency RU I ' 0"'" R• • "",.
J t. I .' 1111. 002'%0 ooze. 20. .. '

! I, ' .9 M'. s.. .n 13.65 12.85
15 to 29 .9 me. T.M . 3.65 3.65 2.85
30 to 50 mo. • .50 4.00 1.'5
10 to 11 me fuftd •.,. " .00 J .:U
2 t .. 2.9 .e. •.se " .00 J .n
SO t. 59 .9 Me. 5." 5.00 ' .00
60 I. 80 mc. 6.00 5.00 5 .00
1.0 me. to 2 .99 1111. 8.50 7.50 8.50

en dU]f'nhlp. I n(l l.l l ," .., Irome
Two hundred tran. ll1ltt l"n anti r~h,rl on record

Do It YoutHlt Kl ta-three 1 me XII I_, T100 hoi." SI .• 5
Wr ll . for !luilnlH)' di.uuIII ' or phone Vlcl er 2·551 1

AMERICAN CRYSTAL CO.
P.O.BOX 2366 • KANSAS CITY 42. MO.

F or further informat ion, c h«k n umber 63. on p a.. t" 110

HUNDREDS Of TOP QUALI TY
ITEMS _ Rtonolnfl . Trl n.mlllf'U .

:\1 k rophonn. Trl n, formn . , I·.... fer :O;ul'plin .
I n' l'r l t'TI . llel O"n . I· h" n... . Amerm... T ..l t
t :qul pl1l l'nt. Intl lr at"r. , FI Il f'fI , A lII l' l l n l'fI.
11 1'1<1 1<-(1, Cunnl' t" ... , ( 'ol1 tl'ol lIux... . llulon.
ll)'namolon . Ulu....n . ('.hll'. Kf')'rn. l ' ookn .
U an..bd l , ~"Il{' btt . f' lf .. 1'1e, ~rnJ t or fR EE
CATALOG-Out. C.O.

F or fu rther informa tio n . ch.ek n u m ber 54 . o n pa lt' t" 11 0

ATTENTION Have you seen EquIpment Exchange?--,nferestlng
buy, sell, swap offers galore! «usn name for interesting samp le.
Brand. Sycamore, III.
PRI NTED circu it boards. Hams, experimenters. Man)' different •
prcrects. Free Catalog. P/M Elecuonics. box b:ll:Sd, s eatue .
wasmnaton 98188.
SyfAP sell and buy ad s. Write for free copy. All kinds of equ ip.
ment and deals. Hams Hobbymart, KIWPZ, Box 38, Rowayton , !
Conn . 1
FOR SALE Clen Interceptor, perfect condition. Price $335.00
or best offer. Moying to St. Pete Fla. March t st. cutti ng down
on ~ea r-.: K9H OW, Paul , 10511 Emerald Aye ., Chlcag~28, III.
NEW YORK area hams Se ll your used gear for cash throu gh
Amatronics PPA Seryi ce. We haye the customers. See page 95.

FOR SALE R·388 receiver $350.00. RCA 16 mm sound projector
$150.00. Bell & Howell SOF projector with amplifier & lens
missing $50.00. Motorol a FMT800B & FMTl40D 2·way rad io
less ace. $75.00. Acc. $25.00. Motorola T·41G with acc . $125.00.
Used 6198 or 7038 Vidi con tubes $25.00. Communi cati on Service
P.O. Box 303 Georgetown S.C. Phone : day, 546·4666, ntte. 564­
4666.
COM~M~U;;;N;;;'~C".TT;;'O;;N;;So-l;;,~I,;;,7."='~.--:"="~"~,"~'~I --:'~"='O~I~",=-'b.~,=.=.;:, "=,-. <f'=.".
flyer. MOC. 923 W. Sch il ler. Ph ila . 40. Pa .
ANTENNA tuninR unit. brand new $3.00 postpaid (cost Nayy
$8 5.00). MOC, 923 W. Sch iller, Phila., 40, Pa .
REM OTE CONTROL unit , 9 t ubes, AN /ARW·26. brand new, com·
crete. $5 .00 postpaid (cost Nayy $125.00) MOC, 923 W. Schiller,
Phila.. 40. Pa.

.• • that it costs o n ly 5~' a word to i nsert an ad i n
C Q's Ham Shop? That's right; only 5<.; a word
w ill buy you an ad that will be seen b y more
act ive amateurs than allYwhere else! So. why wait
t o sell t h a t extra p iece of gear or tho se spare
par ts? Simply send your t y pew r itten copy a long
with your remittance ( b ased on 5(" per word) to :
H am Shop. c /o CQ. The R ad io Amateurs Jour­
nal. 300 W. 43rd SI.. New York. N. Y. 10036.
You wi ll find tha t your ad h as more t h an p aid
for i t self.

FOR SAL£ Collins 75A-4 Model No. 519 5 wi th al l latest modi fica·
trees with 4 mechanical filter. 800 cycles 2.1 , 3.1. and 6.1,
plus matchinR speaker- Best offer. Also, Viking Ranger II like
new -make offer. Call JU 2·4460 (NY) between 10:00 a.m. and
4;00 p.m, ask for Miss Mark.
FOR SAlE Il ke new SR· I 50 Transceiver ; PS'I~IH20AC pow er
supply . Need cash-Best offer over $600 takes. Charles Mahnke,
lola. Wis.
WANTE D URA-8A/CV89A cabinet less plug-In units. State pr ice
and condition. IUAJE, SO Crabapple Lane, Groton , Conn .
OVER 400 CST's. CO' s, Rad io, Call Books, Handbooks. etc.,
1925 through 1962, $100 or best offer lot only, f.o .b. Minne·
eccns. Send stamp for l ist. W8Crw, 8715 Logan Avenue South,
Minneapoli s, Minnesota.
KWS-1 75A-4 , Hy·Galn beam, spare tubes. like new condition
$1250 r.e.e. Minneapoli s. WeCTW, 871 5 l ogan a venu e South,
Minneapol is. Minnesot• . Phone 881 ·81 26.

Serni.Candudort and u ", pone ntt I. l UI' bUlin.., .
2 Watt amllllflt"r kll. 3 l r l n~"t"r~. Ind u, lIrlll 1 I'''.. ....

u anl .uHf. r l'l lolor. & clipadion ..'it h ' '''",rll ill..
1'1' 10-.. $3.00

Hr . rompl..I..I)· .·I~ In I modul e wllh In llfl wllon. '" U .OO
A ll tra rui llon and romponfllll lu ll,hle,

S flld for FrH' .\<1,1111001 ' 1'111 101 .
1'1'",11 ,1 . l·n~IU·" rr.... In l h.. , . ~ .\

TRAN SISTORS UNLIMITED COMPANY
P. O. Box 442 • Great Neck, L1. , New York 11022

AUTHQRITATI"'E GUIDEBOOK
. I O wt 'M I 1 00 M , " t wo · .. ., MOI . L[ · U OIO. (.•••

, .. u H en " C, W.U .... urn. FREE
WR IT E: TOD"V I

,

WI LL TRADE HaUL SX-42 e.m. , f.m. receiver & R·42 Speaker for
35mm came ra equip. H. Carlson, Box 190, Tinley Park, II I.
WANT used C.I.E. Electronics Course. Sell CQ - 1960. 1961, 1962;
73-1961, 1962. $5.50 per year. KI0MJ / 2 2526 Watt. Schnee­
tady, N.Y.

FOR SALE HQ-17OA s.s.e. specialist. Used less than 20 hours,
perfect, $270.00. Write J. Bravo. K3KWM, 441 R. Hickory St. ,
Peckvill e. Pa.
SEll Drake 2-B. 2-BO. 4 months use , perfect condi tion, $230.
steve Kraman. 7~0 East 82nd st., Brook lyn 36, N.Y.
SWA.N 120 single sideband transceiver w/ book. Xlnt. Condo 180
watts pep ou tput 20 meters. One owner and little used. First
draft or money order for $165.00 FOB here. C. L Wilson , P.O.
Box 1094 Si erra Vista. Arizona .
80 METER Final $50, 40 meter final $50. Both use single 4-400A
and are fu ll y shielded and metered. 3.5 kY 2 amp power supply
$110. SO' tower $20. Deluxe 6 meter Yfo a.m. xmtr $75. Ssb
packaie $7 5. Daye Allen, WI WA.l. 9 Upland Rd., Burlinaton. Mass.
FOR SAU l Collins 32V·2 in like-new condition, $175. l ocal sale
preferred. K20MM, 79·35 209 st., Flush ing 64, N. Y.
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Part Arthur
Texas
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NOW!
FOR SSB

established in 1909
Part Arthur College

HQ· l 70-A- The really "hot" receiver
lor SSB-provides 10 db sienal· lo­
noise ratio at 1.5 microvolts AM or
approximately .5 micrO'lo lts CWo
Triple conversion. Full dial coveraee
of 6,10.15.20,40,80,160 meter bands •
plus 2·meler calibration. Offers end- •
less combinationof tuninal echniques •
for optimum reception 01 SSB/CW •
and AM/ MCW. •

HQ-170-A , Net $369.00 Write fo r :
l u lly ill us t ra te d
brochur :. :

HQ-l BOA- New Ieatures on popular
HQ-I80 include impro'led mechanica l ·•and electr ical stability; var iable BFa .
for CWand AM - fixed Bfa lor opli· •
mum SSB reception! Triple conver· •
sion, 17 tube superheterodyne circuit •
Often eenenl covenee versa tility ••(540 KC to 30 MC) with unequalled •
amateur bandspread I •

HQ-IBOA . • . . • . •• . Net $439.00 •
••
••••••

INVESTIGATE IMMEDIATElY I

Prepare fo r the future a s a technician
in commun icat ions , te levision, and ine
dustria l electroni cs . Dormifory on came
pus. FREE placement service.

LEARN ELECTRONICS

Reducu 'ltl","ferrnc. ano FIM' Al.L AMateur Ttln• •
Nl i l • • n All Meku S hort "'l tterl . Gu...a ntnd for
We., Reui we,.. Me kn ~OO Wett . PI " " f l)f' P l .
Wor ld W ide ReceDti on Net or Link D Irect Feed.
S lro n,,,,r . Cleerer Olt All Ll , h!. Nu t Wu l h r, roof
Baod. ! ' e •
( ·om pl..le .. IhOlm Iota ) lenltth 10 2 f t. I\·lth fl6 f t. or 12 ohm b,l ­
lInt'1'ti t....., lI l n ~ . 1I1· 1I1I1>&l'1 moldf'd r~oon.nl lrapl . l\\"l. 3 oz. 1" S
!)N lonl l. Y.u jUlt tu no to du lred band lor ""emllke rel ulu . E s ·
N'1I ~nt ro r .\ LL ..or l<J - ",·I~ lhorl· . ·.'t' r t'N'l r eTi .nd am.l t'ur
tr.nsm 1111'1" . t ·or xu \ '11 ' F. "X)) .' U . l'I.A:O;:O; A)I.' T E l" ItS t X 0
~:XT)L\ 'rt-xens on O.U)(U:r.il X~;):IlEU: E lim l n.tl'tl ~ l "'Pe ­
rete . nlt'nn.l' "l lh n .....uem J>ff tormlt>l't' lI:uar.nl .....l. U.. ..
Inronlplr u.ul for Snoot)' Nei , hbw hoed s ! X(I Il.\ n\"lIU : II U( ':<):
.\I· I' ); .'\ It .\ XC): : E .\ ll\'" I Xll·r .\ I.I•.'\TIO S I Complet ' Inllrurtlons.
s" -ln ·:' . ·li ·lll ll1 ..l~ r han,b , {'oml>I"' le , $14.9$
~O ·:!O ·U -l0 met er band•. ~~ · h . ant . (bell ror . " 1'. 1 13.95
S E ND DNLY n.oo tUl h, Iii; .. mol .nti p.y pou m. n b.1anl'e ( 'Ull
.. Ill! IIO ' II Il~ on arr l ,"11 or I~n ,l full prke tor potllP.hJ delheTY
..r.... Inf"r lltlt lon on m.lI )· othl'l' .U hi nd .nlnlnll, .\I"I II,hl..
I ltly rrom
WESTERN RA DIO • Dept. AC- ' • K, arnt'y. Nebraska

F or further information, eheek numlwr 5;. on page 110

For f u rther information, check number 56.
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RECE IVE Wo rked Trumbull County Award for Trumbull County
and Warr en Amateur Radio Associa tion members con tacts since
January I , 1959; Trumbull County 20 contacts including 10
members; other W, K and VE, 10 contacts Incl uding 5 members;
OX 5 contacts incl udln j 3 members . Send log data, 50 cents,
ce rti ficates by two ama eurs that you have aSL' s to K8BXT, 80x
1109. Warren , Ohio.
FOR SALE 6 meter Gonsel G·5Q transceiver SO walls, 6146 fina l ,
$225. [lpr tss prepaid . M. E. Atkins. W9C FB , Calhoun, Illinois.
R1DIO:-U ECTRONIC, expe rimenta l items, variety of publications .
ReducinJt home stOCkpile to gain space. Write for li st. wuttam
C. Reichard, Netcong, New Jersey.

T EL EP l. EX p~ r fo r nll no nl lr . ~ I ~I . It Ju.t I",~m. mlr. l'lIl oul when
eruenar..,1 10 . I\}' Olh~r m" lh()( I. O et the h~(. , n "n' t w.~l e )'our
ti me .n,1 mon.')· . Wrlte 10,1. )' for tl".r rl p tll"e Iuerat ure, It. fr N'
In,) In lt·r~ .t1nll: .

TELEPLEX teaches CODE

TELEPLEX CO. • 139 Kazmer Court • Modesto, Calif.

SElLI NG clean Nat ional HRO-SOT-l. Make offe r . Dick scwre r .
BOil 35 College Station, Berr ien SprintS, Michigan.
WANTE D A dependable s .w . rece iver that rece ives on the 6
meter band. in trade fo r a Hallicrafter s S· 120, iood condition .
Ray Bus ick, 1319 Washington , CovIngton, Ind iana .
QeWA It licensed 25 or more years you are elii ible for memo
bership In Quarter Century Wirele ss Association . Over 3,300
current members. Write Ex ecu tive Secretary W2lM for Infor­
mation and application .
WA NTED Simpson 260 with damaged meter. Stan, WSQKU, 274S
Meade . Detro it 12, Mich .
SELL·TRAOE IS watt 6 meter phone transmitt er, comple te $35.
125 watt plate modulator $20, Elect ronic keyer $25. Antique
Atwater Kent radios model 30 and 40. $50 each. Plate trans­
formers , 200().Q.2000 volts, 375 mao 1800-0-1800 volt s . 475 ma o
Power supply, 750 volts. 200 mao 6.3 volts $15 , Cn'l'lbi"",tinn
220 / 110 volts 10 amp. Variac , $15, Need : BC-221, BC·779. S·38C ,
tube checker, or? ? ? ? Stan, WSaKU, 2748 Meade, De t roit 12,
Mich.
KWM~-2O=,~er:;" ~1~1O~9~1~'~,~"~e~,~er'""u~"~d",-$"'''2''5~,OO=,-7~5"S'-·1.----:-,,~,~1,""1 14S4
$355.00; 30l-1 linea r , se ria l 110S0, $365,00; dc power supply
for KWM-2, new, $150.00; [Trake 2-b . se ria l 799 1, $2 19. 00;
Drake I -A, $135.00: new Hallicra lt ers HA-6 transverter in ca rton.
never opened, $185.00; HT-32, mint condition , $340. 00: Eico
n o, faclory wired , $59.00. C, M. Barnes . WSWGA, 3451 Ridge
Ave.. Dayton 14, Ohio. Phone : 513 277-()409.
WANTED Kleinschmidt TT-76A tape machine and n ·4A page

pt inter. ,W~9"U=E"_"""":<"'=;-;::::<r=:;;:::---''''<C:-:;:;;-;:;-",",,,'''~
fOR SALE f lw Vik ing Ran ger and Courier $125 each or $250 for
bo th, l M·5 fr eq uency meter , a/s, and calibra tion book $30.
Joh nson low-pass filter $5. W6BVW P.O. SOK 142 l o leta ,
Ca lifornia .
HT-31 $zg5. Drake 2A with a mult iplier and spea ker and lIal
calibra tor $ 185. WA2fSD, 516 HU 2-2~7~3~7~_ ;;;;;.",,~...w.;;;;;;;;;
SELL f l w Valian t, Immaculate condi t ion $300. Wanted : teletype
equipment , back Issues of ham magazines . WA2WMP 86-91 188
St., Ja maica , N.Y.
WA NTED conesccncence course on communication s, e lect ronic
technoloRY or trans istors wit h experimental equipment if pos­
si ble . Thomas Condon, 321 More land St. , Staten Is land 6, N.Y.
BARGAINS recondit ioned gua ranteed shipped on 15 day tr ia l.
Subject to pr ior sale . 32V-2, $149; G·76, $249: SX-I0IA , $225:
HT-32. $299: HT-37, $299; HQ-170, $199; Viking II , $99: HRo­
SOT. $99; NC·190, $129 : NC-270 $129: new B&W 6 100, $595 .
Hundreds of othe r items. Write lor free list and t ime payment
plan. Henry Radio , Butler, Mo.
SEll OX·I00 modi fi ed for s.s.b . $150, SB'10 $85.00. Al l equlp­
ment is In excellen t condition, Gary Sundst rom, P.D. BOK 232 ,
Camden . Maine . K2l Xl & KIya£.
LINK IS90 2·way remote con trol un it $50. Phil Pe te rson, 3001
51. Cha rles Rd•• Bellwood, illinois.
DK-l00B and Mosley TA-33 jr. Both exceuent cond iti on with
manuals $175. Power supply, 600 v., 100 ma o 250 v., 100 ma o
150 v. re I .; 225 v. rei. and 6 and 12 volt filaments . $20. Glenn
Yates. Mackinaw, ill inois 61755.
ESTATE of W5YEN: Collin s 755-1. 325·1 wl ps & spkr, 30l -1,
like new. All for best off e r over $1200, Will br eak up set. Con­
tact Dave SinR le ton, 115 Dearman Ave., l ong Beach , Miss .

--- - -
OV ERSTOC KED aRaln! Premium quality reconditioned equ ipment !
f ree t r ia l! 90 day Ruarantee! l ow month ly payments! Over 1,000
units on hand ! Write tor free li sts! Biggest savings ever! Just"
few : 20A, $99; Cheyenne, $69 : v ikina: II , $ 109: Invader, $359 ;
PMR·6A. $49 : NC· 125, $89 : 40m Swan . $ 149 and hundreds more!
World Radio l abora tor ies, BOK 9 19 Council Bluffs , Iowa .
JO HNSON desk kilowat t, new s ideband modifica tion kit; Ranger,
ctt . sequence keying, factory wired : kilowatt Matchbox s .w.r.
bridRe ; new t ubes . ext ra spa res : 4·400A's 8 10's 872A' s not
surplus. Comple te , cables, ready to opera te . condition like new
- $900 cash. Ted Brlx. 5573 No. Van Ness Blvd.. f resno 5. Cal.
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(Ple a se Print>

• A ll Rela)'1l A va ila ble in
w_t ht>rproo( boxes (o r
exterior Installation .* Ganeed. multipla potitlon
awltch arraoie-m e n t .v~ Il. t;le

lor re mot. control s.lec:tlon
of antennal .

STANDARD RELAYS: DK60, DK&O.G.
DK&O· 2C and DK&O-G2C _

PRICED f RO'1 •••• $12.45

_ STATE, _

ADDRESS _

Type of work (speci fy) _

CITY _

ZO N E..

4 St.nd.,d Mod.rs, AC or DC,
UHF. N, BNC, TNe or C Conn.

DOW-KEY

SERIES
COAXIAL
RELAYS

.. UNCONDITIONAL
GUARANTEE 10f'
onl' yea r . ( W e
....111 , e pa lr If
' a ulty w ithin 1
,.e.r.)

.. SoH- one 01 our
100 de a le n and
distributor. In U.
S. and Ca nada l or
1:•••101 Ih~tl or
write :

• - ------- -READER SE RVICE- - - - - - -- - •• I
I CQ Magazine, Dept. RS I
I I
I I
I 300 W EST 43rd STREET Vo id afte r •I

New York 36 , N. Y. Ma rch 24, 1964
I

I I
I -+- I
I Please send me more information on your I
I I
I ads in the Mar. 1964 C Q keyed as follows: I

I
I 2 3 4 5 6 7 8 9 10 A I

I
11 12 13 14 15 16 17 18 19 20 • I
21 22 23 24 25 26 27 28 29 30 I

I
31 32 33 34 35 36 37 38 39 40 C

41 42 43 44 45 46 47 48 49 50 0
51 52 53 54 55 56 57 58 59 60 E
61 62 63 64 65 66 67 68

TOlo l lnq uirie s D

Outstandinc re ve rue l or .m.t~urs • . . Veors.tile com ­
binations lor Ind ust r ial.; 1.0.... \ "SWR It'5s t ha n 1.15 ;1
f r o m 0 to 500 me. LOW LOSSES . . . H ie ll Con ta("t
Pr essur es, LOW CROSS -TA LK throuli:'h UM' o f ~tt'nt~
" isola ted con ne-c to, " . r ranll:emt'n t . HIGH POWER RAT­
ING. All coill e nc a psuted In e poxy restn for q ulete
optoTa tion and r esista nce to mob ture.

DOW·KEY CO.. Thief River fall•• Minn .

l
I
I
I,,,,,,,,,,,,
-------------------------------..
110 • co • March, 1964



•

WRL Makes Quantity
Purchase Of New
National Receiver s

$20,000 Savings Offered By
World Radio Labora tories
Council Blu ffs . la . (1 11\ ;'1.11- Leu I. Meve rso n.
\\'~ ( ~FQ . President of WHI . quotes:" . have just
purchased a stock or New National Rece ive rs .
a t a hot price Th is savings will be pa ssed o n
to our customers ." Leo a lso s tressed. " \Vc shall
g- in:' top t ra de-in allowances despite the ba r ­
g-a in prices on these receivers. For the past
28 years \\'H L ... ----.-....._

SAVE $100.00 NC·270
A SAVINGS OF OVER 35% on the reg ula r price of $2 79.95 on the famous NC·270•...a double conversion
receiver, 6 to 80 meter ham band cove rage and other features, including: selectable sideba nd; five
selectivity positions-600 cy. /5Kc.: both p·oduct and diode detect ors; high order stability for SSBfAM/CW
reception; 1 uv. sensi tivity for 10DS SN ratio ; buht-in 100 Kc. calibrator, ANl; " S" mete r; etc. Size 8% "
x 15% " II 9" . Approx. 28 LB. less speaker.

ORDER # XM22 7 ($1 0.00 monthly on Charg·A ·Plan) cash $179.95

ALSO SUPER HI TRADE-IN ON THESE HOT LOW PRICES

SAVE $30.45 NC-IOS
A SAVINGS OF OVER 25°0 on the regular pr ice 01
$119.95 on the NC· 1OS, and offering continuous
coverage over 55 0KC to 30 Me. Includes: " S"
meter ; noise limiter ; " Q" multiplier ; built -in
speaker; special hi-f tuner output jack, etc.
Size: 75:.. .. II 13 '/2 " II 85: 8" . Approx. 25 LB.

ORDER " XM229 ($5.00 monthly on Charg·A·Plan)
cash $8 9.50

SAVE $50. 4 5 NC·ISS
A SAVI NGS OF OVER 25% on the regu lar pr ice of
$199.95 on the NC· l 55. and offer ing th e amateur
an out standing buy in a ham band receiver cover­
ing 6 to 80 met ers. Superb SS8/AM/CW recept ion;
selectable S8; five positions of selec tivity from
600 cy. to 5 Kc.: " S" meter ; 60: 1 dia l reduction;
1 uv for 10 08 SN sensitivity; ANl. and other out­
standing features usually costing more than
$2 50.00. Size: 8~8 " x 15 '/2 " II 9 -'. Approx. 25 LB.
less speaker.
ORDER # XM228 ($7.00 monthly on Charg·A ·Plan)
cash $149 .50

- - I
I
I

I
I
I

- .-..
call

--------
WORLD RADIO LA80RATORI ES, INC.
34 15 WEST BROADWAY
COUNCIL BLUFFS, IOWA 51501
Phone 328· 1851

leo. rush Receiver model at your special
price of $. ( ) check enclosed ( ) cha rge

Quot e trade-in allowance on my ( ) Send
info on Charg·A·Plan.

Name
Addr ess
City _ State

-------­t 'or Jurlh",r information. check number S!;l. un I>NIC(' 110

BUY FROM WRL I
I

because YOU save up to $100.00 I
per receiver YOU get extra-hi
trade-in allowances YOU receive I
National 's full year warranty YOU I
can buy on low monthly payments,

Ma rch, 1964 • CO • 111



send today for
your 444-page

I lIED
1964 CATALOG

world 's largest
electronics catalog

BIGGEST SELECTION
BIGGEST SAVINGS

EVERYTHING IN ELECTRONICS FOR THE AMATEUR
• Ham Receivers and Transmitters
• World 's Largest Stocks of Station Supp lie s
• New Build-Your-Own Ham Knight- Kits'Z
• Citizens Band 2-Way Radio
• Electron Tubes and Semiconductors
• Test Instruments and Meters
• Everything in Stereo Hi-Fi
• Tape Recorders and Tape
• Everything in Electronic Parts,

Tools & Technical Books

SIND ' DR Y OUR COPY r ODAY

~---------------- , -~I ALLIED RADIO . Dept. 12·C I
I 100 N . W ester n Ave. , Chicago 10, III. I
I 0 Send FREE 1964 ALLIED Catalog I
I I
I Name II ..1'U u ,,,, I

I Addre.. I
I I
I I
I City Zone State •

~---------------------~F or further information. cheek number 60. on p ai'e 110

get every ham
buying ad vantage

LARGEST S E LECTION

ALLIED stocks t he station gear you
n eed - a t lowest, m oney-saving
prices. Same day shipment from
t he world's largest stocks.

ALLIED RADIO

HAM-TO -HAM H ELP

Our staff of more than 60 licensed
hams goes all-out to give_you the
personal help you want. Whether
you write, call, or visit our Ham
Shack, you'll like the friendly in.
terest and attention you always
get at ALLIED.

serving the Amaleur fo r 43 years

EASY TERMS
' r a kt> full advanta ge of t heAL LI E D
Credit Fund Plan.

112 • CQ • March, 1964
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How You did
abSOl ute! i t I don ' t kn

y unbelieva ble ;w
b
• The r I g i s

WA 2 J _ _ F a Ulous .
• r eeport N

of t he ni cest pieces ot , ew Yor k
have eve r had t he privilege

KIllI - - . Ceda r Falls , I owa

dOUb t t he bes t buy eve r made
K6B__ • Fresno , Ca l i f orn i~

Far
has

32 ears Exce l lent .
Best 1 have us ed ~~G-- .y Fr am·i ngham. Ma ss .

Thi s is wi t h out

e advertising on the NCX-3 i s
omplete l y mis leading . The equ i pmen t
ooks cons ide rabl y bette r than t he
i ct ur es i n t he a dve r t i s i ng . The
3r f orman ce and st yling is muc h be t t e r
han a dve r t i s ed .

W4Y--, Grove town , Geo rgia

have a l ways bel i eved Na t i ona l t o be the
est . now 1 a m su r e . NCX-3 i s bes t in
~e f i e l d . WN5F- - . Vicks burg . Mi s si s sippi

1' 0 \.0.1 )
o.nd colIU11O~C~_:!:l i.s

been ill ~t\~~~~ 5ld' ~~~e~:\i.ng r i.g 1
6",e i.nce t. 1 6 en 1. g tan
84iO 5 \. e n)oy o.b t1. e • 'Ilasn n Thi s i s one
~e mOs d sent equipmen t I
•• wn e ' ....711- -·e"'o1' 0 .. t o own .

In compari s on wi t h 8 h igher p riced uni t
u r NCX- 3 wa l k e d a wa y with the honors . t 9' or 8\:)0\1 . ~. bes t.1 am more t han plea s ed with my NCX-3 . dia ~ . i. y U

K9U- - . Rockford. Illinois i.n h am r~h&t t h . s t~ enter mY
1 bD"e bee~ e.U1 sure ent ever

.ed a t t he Base of operat i on and 5 e n d equipm 01")\ . 11 1.1.0 0 1. 5
og . Fine quali t y signal r e por t s . year of rad i. Othe gOO~:11e... i.l 1e .

K60- - . Palo Alt o , Ca lifornia piece 1<.eep up '4i9'R- - ' 1>
~ r oom.

re i-al an - 1. Bes t VOX I've eve r used!
B geat' co_e colDllle rcia • Words ven n •

1 have u sed i ~ tOPS even tf 1 e~8S the Hex 3 at express my K~R-- . Dal las . Texas
aUlateur . NC - K5 G- - . \lidlt i . r i g 00 ;h~ rnaT~80ks to N8~;tiZDate S8tis fac ti

r et . K911__ ona l t or Pu t tin on ..ith
• Pe or ia g sUch 8

, Illinoi s

Am qui te s u rprised and pl ea sed wi t h my
i nve s tment in t he NCX- 3 . SSB r ecept i on
qua li t y i s bes t I ' ve heard . Go od j ob
Na t i ona l ! K9A- - . Cic e r o . I ll inoi s

This r ig i
gene ral e: the bes t r i g I
t err i f i o P f ormance . The s~ve run for

• WAOA_ _ Del aUdi o 13
Best inve stment i n ' t a o COl orado
eve r made ' nma t eur equ ipment I

C . WA4A__ , Colon ial He ight s Vi i
OUl dn ' t b ' rg n i a

NCX_3 f or :hhapPi er .
e world! WOUldn ' t

K7V__ t~ai de th i s
• l liams AFB

Best pi ece t • AriZona
bette r per t ormance than a nyone ma r k ' 0 amat eu r r a di o gear on the

, e fo r perfor man ce and pri cea r i ght t o expec •
W9K- - . Pa r k Ridge . I l l i noi s W9R__ • Ind ianapoli s~ I ndi ana

~;:~s trans ceive r design in i ts pric e i beyond
• DJ5- _ , Wes t Ge rmany I wi s h t o 5~ate ~et~:r~~~~~::nc: of t h e

my expectat ons M i am Kans a s
ot communicat ions gear un it is exce l lent . e r r . ... ..ve

Fin~ s t p i ec e and used . eiver 1 l~
of thi s type 1 have s een Il linoi s other tran~C a i n .

W9W- - . Taylor ville . f orms eov done l.t a s Indiana
ng a bal l wit h i t! Excel l en, OUtper Nat i onal has LaPo r te .

.r -t s di h eard . K.9'L- - ·
au 0 wi s e a nd sIgna l s t rengt h . You have a wonderful i

WIH__• Werri ma c. Mas sachuset ts sel l i t f or dOUble th~ g i n t he NCX- 3! I " ouldn'
t h now f b on SSB and elf c purchase price' S t

d
t .he NCX- 3 jus t ove r a mon i • finest r i g l'v • oUldn ' t be more h · ur-e works

' v e ha U h t it does eve r yth ng e eve r Owned ' appy with t he
nd I mus t say t a y a nd then some . W~__ • lndep~ndence Ka
our advertis ement s ~l-- . portland . Maine • n sa s

The n i cest p i ece of equ i pment I 've had
e t a ma Zi ng s l i n many a year . W8L- - . Lansing . Mi chigan

JI~:~yf~ l , :~a~a;e::~:: On mO bIle ,.') Of lEADt
pment . Xc ell en t P I ece of Iegot on the ...." ",

W6L_ _ lectrooic ~.... 0 ~
• Mi s s i on San J Os e C

• a l l t or n1a : ~- -3 i s unt oUchabl e i n its cla s s . 0. .....
WN5F- - . Vicks bur g . Wi s si s sippi ~~ /914.1964..,':- NATIONAL RADIO

••" .... 0· COMPANY INC~
37 WASHINGTON ST REET, MElROSE 76, MASSACH ~SETTS 02176 J.~
Export : Ad Auriema lnc., 85 Broad Street, N.Y.C.; Canada: Tri-Tel Associates, 81 Sheppard A\ Jnue, W. Willowdale, Onta rio

co 3 -6~

For further information , t- ho:'('k nllm lH'r 7, on pltl5!'e 110



RCA silicon transistor 2N2857 delivers very high signal gain with amazin
low noise figure-in receivers/converters operating up to 1000 Me

•

For the amateur doing serious work in the world above 30 Me. RC A-2N:!857
opens new possibilities in receiver/converter performance at VHF and UHF.

Operating in a 30-or 60- Mc if amplifier, for example. this remarkab le "PO
silico n transistor ca n de liver a no ise figure as low as 2db ( VCf.:= 6V; le = Ima:
RG =: 400 o hms). And in 450·to·30Mc conve rters, the 2N2857 can produce signa l
gains as h igh as 15db- with as litt le as 7.5 db noise figure! Power dissipa tion
capability is 300 miJIiW3t1 S at 25 G C case temperat ure. Noise figure varia tion is
o nly ± O.5db over a temperat ure range of _ 40 0 to +lOoGe.

Designed for UHF. speci fied for UHF. and JOO% -tested for UHF. RCA.
2N2857 offers a performance level in amateur UHF receiver equipment never
before achieved by a commercia lly avai lable silicon transistor. l t can be operated
as an amplifie r to 1000Mc-and as a common-base osc il lator to 1 5 00~1c.

Available from your Authorized RCA DI.trlbutor

The Most Trusted Name in Electronics

Haw to Bui ld a Very low·Noise
UHF Transistor Amplifier

Compl et e const ruct ion de ta ils
and ci rcu its are worked out for
you in HAM TIPS, Vol. 23 No. .a .
Free, from your RCA Distributor .
Or write: Commercial Engineer­
ing , Sect • . CI 5M. RCA Electron ic
Components ana Devices, Harr i­
son, New Jersey•
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