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FT·13 26 VCT· .04A 2y' IV. Iv.. 1% "FT·14 26 VCT· .2 SA 2 y' l y' I'X. 2Yo ~~

VERTICAL SHELL POWER TRANSFORMERS
Type High DC 5V. 6.3 VCT WL
No. V. rna ru, ru, W D H M N Lbs

Taps on pri. 0' FT·13 & FT·14 to mOd ifY sec. nominal V.
-6% + 6% +12%

FT·12 36VCT-l.3A 4 2Y., 2Y­
or 18Y-2.6A

FT·7 7.5 YCT-3A 3% 2 y' 2"'.

FT·' 6 .3 VCT·SA 4 2"" 2Y.,

FT·10 24 YCT·2A
or l 2Y-4A 4 2!¥1 2 Y.,

FT·l1 24 VCT·lA 3% 2 y' 2X.
or l2Y·2A

FT·3 2.5VCT-6A 3"'. I V. 2

FT·2 6.3 VCT-l .2A 2Y. l Ya 1'K.

FT·l 2.5 VCT·3A 2y' l Ya I 'M.

DOUBLE SHELL POWER TRANSFORMERS
Type High DC SV. 6.3 VCT WL
No V rna Fil Fil W 0 H M NUs•

•

R-l10 300-0-300 50 2A 2.7A 2" 2'",. 3y" 2 B { 2y'•
R·ll1 350-0-350 70 3A 3A 2" 3X. 3Y., 2 21' 3 }'J••
R·l12 3SO-O-3SO 120 3A 5A 3X, 3'" 4 2Yr 2X, 5y'n,

R-113 400-0-400 200 3A SA 3 % 4X, 4!~ 3 3Yo 8 I

• • • •

R-l01 275-0-275 50 2A 2.7A 3 2 Ya 3 2Yr 2 2Yr
R-l02 350-0-350 70 3A 3A 3 2}'i 3!" 2Yr 2 3Yr
R·l03 350-0-350 90 3A 3 .5A 3" 2Yo 3',",. 2''''. 2X 4Yo"
R-l04 350-0-350 120 3A SA 3Y. 3y' 3Y. 3Y. 2y' 5Y.

R·l0S 385·0·385 ' 60 3A 5A 3y' 3y' 4X, 3y' 2\1 7 ;

[

CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS.
Pri. 115 V 50/60 Cycles-Te st Volts RMS: 1500

FT-4 6.3 VCT·3A 3"'. l y' 2

FT-S 2.5 VCT·lOA 3% 2y' 2".

Ii FT·G 5 VCT-3A 3% 2y' 2"'.

r~,

CHANNEL FRAME FILTER REACTORS
Inductance Shown is at Rated DC rna-Test Volts RM S: 1500

Type In duct. Res istance Dimension s, in. WI.
N• • H ys. Current Ohms W 0 H M Lb s.

DOUBLE SHELL TYPE A-55 • Oma 300 "" m tX 2 Yo
R-14 8 Oma 250 21" '''' l'K. 2y' ~~

R· tS 12 ma 450 2 1" 1\7 I'",. 2y' "R·16 15 30ma . 30 2 7,. ' \7 1'K. 2Yo "R·ll 20 Om. 850 .., ,.. 2 2'''. I
R·IS 8 80ma 250 .., I .. 2 2'K, 1
R·19 14 l ooma 450 J>. "" .., 3y' IX
R·20 5 200ma 90 4'" 2V. 2y' 3X. 2Vi
R·2 1 15/ 3 200ma 90 4'~ 2V. 2% 3X, 211
R·220 100/ 8 Mhy 2 .5A •• J>. 2 2X, 3y' IX.

VERTICAL SHELL TYPE 25/2 Mhy 5A .16

Thirty years of pioneering by UTC's reo
search, design, and engineering staffs as­
sures you quality and reliability unexcelled
in the industry. UTe's line of stock and
special custom built items covers virtually
every transformer and filter requirement for
both military and commercial use.

UTC replacement type transformers, here
described, (Pri. 117 V. 50/60 cycles) provide
the highest reliability in this field. All units
are low temperature rise, vacuum sealed
against humidity with special impregnating
materials to prevent corrosion and electroly­
sis. Shells are finished in attractive high
lustre black enamel.

CHANNEL TYPE

•I
150 VARICK STREET, NEW YORK 13, N. Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
eXPORT DIVISION : 13 EAST 40th STREET. NEW YORK 16. N, Y. CABLES: " ARLAB"

Write for latest catalog of over 1)100 STOCK ITEMS wi'" UTC high re/ialJility
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W2NSD!1
never say die

It has not escaped me that I am bein g
attacked in letters and p ublica tions from the
ARRL, by CQ, the Washington News Letter,
etc. You've probably read some of these at­
tacks, or at least heard about them over the
air. Let's see what this is all about.

Basically you have to decide whether ama­
teur rad io is fast losing ground or whether
everything is in safe hands with no need to
worry. In support of my hypothesis that all
is not only not well, but is in really bad shape
I point to articles in QST and 73 discussing
the lT V and our problems with our own
government. \ Ve find that more and more
fellows who have an understand ing of the
overall situation believe that the bulk of our
low frequencies are in great d anger of loss at
the next lT V ad min istrat ive conference and
that our VHF's are being lost right here at
home.

Obviously some alarm is being felt at ARHL
HQ or else the directiors wouldn' t have OK'oo
$ 100,000 for preparations for Geneva when
they believe that they are going to have a net
loss of about $50,000 for the year without
that expend iture.

If I am wrong and there is really nothing
to worry about then obviously I am either

• •
naive enough to be mislead or am out to stir
lip controversy in th e hopes of greed ily fillin g
my own pocket as a result. If I am wrong why
d id they vote that $ lOO,OOO?

Now, suppose I am right and things are in
bad shape. This puts me in the position of
being one of the few people that are actually
doing anything about the situation. what
have I done? First of all I have initiated the
Institute of Amateur Radio which is now in
the hands of a set of interim di rectors and
has established the foundations for a lobby in
\ Vashington which will represent amateur
radio and help counter the pressures aimed at
taking away our VH F band s and also try to
set up the best possible atmosphere for sup­
port of amateur rad io b y the U. S. d elegation
at Geneva. The Institute is sending out a
regular newsletter to every U.S . Sen ator,
U.S. Representative, Governor and official in
\Vashington that is involved in amateur
radio.

2

On my own hook, and without any connec­
tion with the Institute , I have been trying to
bring dear thought into the matters of incen­
tive licensing, R~ 1 -499 and other AHHL dog­
mas. I intend to try to bring light into the
ARHL Directors elections this fall in the
hopes that this will result in the selection of
some intelligent and dedicated amateurs.

\ Vha t are yo" doing? \Vha t have you done?
I've h ad a helping hand from a small group
of fcllows, hut I've had a lot of QHM too .
As far as I know. no one in history has ever
been able to accomplish an ything without
others fightin g him tooth and nail.

CQ has been biting at me for the last
couple months. Having worked for the Cowan
fam ily for fi ve years f feel I know them
pretty well. I don't know of anything they've
done for ham radio. I feel they are strictly
commercial and that they thought that a con­
troversial editorial or two would help sell
their magazine.

I have perhaps gotten a little nastier th an I
should have in some of my editorials. Perhaps
this was me fi ghting back at the personal at­
tacks on me . . . or maybe it was carrying
the batt le to the combatants. Ham radio is in
the fix it is in right now because a few people
have inexcusably blundered. Perhaps I should
be polite and not mention names and not
point my finger at the blunderers.

If we all recognize the difficulty that we
are in and do everything in our power to
straighten things out we could keep ham
radio going for a long time and have it
continuously improve. I don't know how much
can be done with AHRL I1Q fighting every
inch of the way.

Unfounded Rumor
Back in the May issue of 73 my terseness

tripped me lip again . If you' ll allow me to
slowly disengage my moccasin from my mouth,
I'll explain,

Due to a lousy upbringing which instilled
in me a compulsion to be right, I go to great
len gths to make sure that what I write is
t ru e at the time it is written. Unfortunately
the courts of our land sometimes take a dim
view of rightness and have been generously
awarding large sums of money in libel suits,
even where the writer proves conclusively that
what he wrote was true. I personally think
things have corne to a pretty pass when the
t ru th of a statement is no defense, but as long
as that is the law of th e land you'll find my
fad s equivocated. complete wi th "unfounded..rumors.

In looking over my editorials for the last
three months I see no instances of rumors

73 MAGAZIN E



INTERNATIONAL FREQUENCY METERS

,

•
•

FO-2410 ...

• •

C-12B FREQUENCY METER For Citizens Band Servicing
Th is ext remely portable secondary t reqoency st andard is a self contained un i t
for serv icing radio transm itters and receivers used i n the 27 mc Cit izens Band .
The meter is capable of holding 24 crystals and comes with 23 cryst als installed .
The 23 crystals cover Channel l through 23. The f requ ency stability of the C·12S
is ; .0025% 32' to 125'F, .0015% 50' to 100'F. Other features include a transis­
tor ized frequency cou nter circ ui t, AM percen tage modulation checker and power
ou tput meter.

C-12B complete with PK (pick-off) bOll , dummy load and connectinr cable, crystals
and biltteries. ShippinR; weirht: 9 Ibs. Cilt. No. 620-101 . . . • • • • $300.00

C-12M FREQUENCY METER For Marine Band Servicing
The International C-12M is a portable secondary st andard for servic ing radio
transmitters and receivers used in I he 2 me to 15 mc range. The meter has sockets
for 24 crystals. The frequency stabili ty is ;!;; .0025% 32' to 125¢F, ; .0015% SO' to
l OO·F. The C-12M has a built-in t ransistorized frequency counter c ircui t , AM
percentage modulation checker i1nd modulat ion ca rrier and relat ive percentage
field st rength.

C-12M complete with PK (pick-of f ) bOll and connecting cable, batteries, but less
crystals. Shipping weight: 9 Ibs. Cat . No. 620-104 _ • • • . • , . • $235.00
Cryst als for C- 12M (spec ify frequency) $5.00 ea.

•

Write today for our FREE 1964 CATALOG

Equip your 'ab or service bench with the finest.

Discover new operating convenience.

C-12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR

FM·SOOO FREQUENCY METER 25 MC to 470 MC
The FM -5000 is a beat f requency measu ri ng device incorporati ng a transistor
counter ci rc uit, low RF out put for receiver check ing, transmi tter keying circui t ,
audio oscillator , self contained batter ies, plug-in osc illators wi th heat ing circ ui ts
cover ing frequenc ies from 100 kc to 60 me. Stabili t y: ~ .00025% + 85Q to + 9soF,
:!o.OOO5% + 50' to + l 00· F, : .001% + 32" to +120"F. A separate oscillat or (FO-2410J
housing 24 crystals and a heater c ircui t is available. Dimensions: FM-SOOO.
10"' x 8· x 71flw.

FM·5000 with batteries, aeeessenes and comp lete instruction manual, less osci l­
lat ors, and crystals. Shipping weight : 18 Ibs. Cat . No. 620·103 • • • • . $315.00
Plug-in osci llators with crystal $16.00 to $50.00

The International C-12 al ignment osc illator provides a standard for al ignment of
IF and RF circ ui ts 200 kc to 60 mc. It makes the 12 most used frequencies
instan tly ava ilable through 12 cryst al posit ions 200 kc to 15,000 kc. Special
oscillators are ava ilable for u se at the higher f requenc ies to 60 mc. Malli mum
out put .6 volt. Power requirements: U S vac.

C-12 compl ete , but less crystal s. Shipping weight : 9 res. Cat . No. 620-100 . . $69.50

' .'"'",

KEEPING YOU ON FRfQUfNCY IS OUR BUSINfSS ' "

18 NORTH LEE OKLAHOMA CITY, OKLAHOMA
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HE RCULE S Pamted Ga lvanized
TORBZ 66-3 95~iOO 1.095.00
t ORSI 75·] 1,055.00 1,240.00
TORBl 88-3 1.187.50 1.393.50

100' 115' Heights available B of D
The July issue of QST will have the full

minutes of the AR RL Board of Directors.
It'll be back there in the fine print. As you
read through the unbelievable inconsequen­
tials that filled most of few scant hours of
the m eeting perhaps you' ll share my disap­
pointment that the directors should go to all
the trouble to get together for so little results.
Dividing the time of the meeting by the
number of issues taken up we see that about
seven minutes each were devoted to the mat­
ters at hand. This is about enough time to
read the proposals to the assembly and record
the invariable (excep t for one item ) unani­
mous vote.

Ham radio is more in danger of complete
demise today than it has been in most of our
li fetimes. We're losing the VHF's here at
home and the short waves at Geneva. At this
crucial time in- history we desperately need a

(T u rn to page 88 )

which were unfounded or even any facts which
have not withstood the test of time. About
the only change that has come about since
writing the editorials is that now, probably
as a result of my needling, K2US is permitting
visiting amateurs to operate . 73 still is not ac­
ceptable as an exhibitor at the ARRL National
Convent ion . It is possible that I'm just hearing
from a bunch of soreheads like myself, but I
get the feeling that this ARRL Nat ional Con­
ventton may lay the biggest egg in ham history.
One of the largest ham manufacturers. after
some serious second thoughts. has just can­
celled out of the convention . Others have
turned thumbs d own on it all ethical grounds.
In addition to HARC's frightened rejection of
73 there is still their mysterious involvement
in the Coca-Cola affair to cool interest in the
convention.

I've been under pressure to sue HARe / ­
Dannals to have 73 admitted as an exhibitor
at the convention. I prohably could make it
stick too, for it would not be difficult to show
that their action is d efinitely a restraint of
trad e and would cause 73 consid erable dam­
ages. Somehow I just d on't like to resort to
that. I suppose I should be practical about
it and blast in, but I don't like to be that
way. I gu ess it is the same feeling that has
kept me from suing CQ for the fortun e they
still owe me.

Let's see, where was I? Oh, yes .. . rc­
garding my ed itorials. If you think you've
found any place in my editorial where I don't
have my facts straight you let me know and
I'll try to clear up the item for you.

HeiRhl
MPH
12'
140
150
12'
140
140

•
In

Heillht Min.
MPH Hgt.
86 32
90 32

lOll 32
86 33

100 33
86 38

E-Z WAY
TOWERS, INC.

5901 E. BROADWAY
TAMPA, FLORIDA

WIND LOAD CHART
Full Height Hall
Hilt. MPH Hgt.
66 60 !to
66 75 SO
66 90 50
75 60 55
75 75 55
88 60 65

MODEL TOm 66-3

MOTOR WINCH
T he E-Z \Vay Motor \Vinch raises
a nd lowers towers to any height with­
out guys. \Vhen towers arc motorized
a larger beam can he used because
the tower is normally lowered to
safer elevations. Standard features :
Combination worm gear dri ve; totally
enclosed motor and gear box; remote
control switch; spiral grooved winch
dru m: positive cra nk down and limit­
er switches. Assembled complete
with hardware and instructions, just
$389.50 for TORBZ 66-3; $399.50
for TOIlBZ 75-3 and $495.00 Eor
TOI\BZ 88-3.

AnI.
Wind Area

22.2
13.2
82

11.0
10.0
12

the LEADER
CRANK-UP
TOWER
DESIGN

The full-strength Hercu les 66-3 has
d iagonal brncirut-ca un iq ue feat ure
in all E-Z \Vay Towers. It's d esigned
to support a large 20 In or 40 In lx-am :
4 <:1. Du-hnnd, or 6 ef Triband Wind
a rea 22 feet at 66 feet in 60 .\fPII
winds.
The 3 sections of the Hercules tele­
scope from a minimum height of 30
feet to a maximum fi2 feel.
A worm gear winch tilts the tower

- " over for easy access to your beam.

NEW E-l WAY HERCULES
DElIYERSTHE ULTIMATE IN TOWER POWER

Model
TORBI 66·]
TOR SI 66-]
TORSI 66-3
TORSI 75-3
TORBI 75·]
TORBI 88-]

4 73 MAGAZI NE
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me ers
relax ...
for the BEST
in HF and VHF
listening

•
HAMMARLUND'S

the only* receiver capturing all popular Ham Bands.

" Except for the Hammarlund HQ·ll0A·VHF

HRmmRRLUND
MANUFACTURING COMPANY
A GIANNINI SCIEN TIFIC COM PANY
53 We s t 23 r d S t r e e t . New Y ork 10. N e w Yo r k

The exciting HQ·170A·VHF is the first and only Ham Band receiver that gives you everything you want. Sepa­
rate NuVistor front ends (O.3IlV for 10 db SI N) for both 6 and 2 meters comp letely eliminates the need for
add-on converters or j ury-rigged adaptat ions. Built-in 6 and 2 meter operation employs matched circuitry
for outstand ing performance.

Here is an sse receiver that combines basic operating exce llence with all of the extra features you
want to make it a versatile, "tun-to-work-with" unit. Full coverage from 2 to 160 meters, excellen t electri­
cal and mechan ical stability, expanded vernier tuning and a host of truly incomparab le HQ·Il OA features
makes this rece iver the new First Choice for the amateur fratern ity.

The HQ-170A·VHF is the most versatile, and most
complete amateur band rece iver now ava ilable on
the market-one neat package contains all the
fl ex ibility you need- superlative AM, CW and SSB
reception on All popular amateur bands.

Coming soon-Matching transmit accessories
. for the Fabulous HX·50.

I'm intererested. Please send HQ-1 70A·VHf info to:

Name _

Address _

Cily' Zone__Slate' _

JULY 1964 5



loAR News

Founding M embers of the Institute of Amateur Radio

KIlGZ N K2ATG W6 FUV W5GHY W7ABD F2 BO K4AQV
WIELL W5TIE WIlNVE W5AKZ/4 W5CDM K2JXL K9KHE
WIPCD K2GCL K5WYN W6QWE KllpZT WABEJX WA2VMV
WIAFW K2ZSA WA9PHH W9I I U KBGGW WA5CXG K4QYC
WIBEY WB2ASY WABGRI XE2WH WN2J BB WA5 E RV K9ATG/ 4
KIlEBV KN3YPV K3FKN KBNZD W6FPO K2QKS K50MD
WBDBK W2COT WA4AYP K9UTN WA9GAA KBENY wiloPA
W6BRW/I W7UVR K7QKN DL4UC K6GLJ KIlFYM W4RLS
VE3 CAH K9 ZTE W9RLH WBBPY WA6U NL wanrv W6FAV
WIlKZZ WA2 FMC wAIlCSE WA2PGY WI E GE W7GBJ W7PXA
KH 6ARL KIlKPG W4EVU W3CAY KBU FJ WA6QVS KBKSC
WAIAWG K5AJP WNBBYM WA4PDX WA6VAT WA4GMV WlHIV
W5WNF/I W6QDO W5AEW W7VIlH KlRFX/7 K4LOL W6RDIl
KILKK W9AFG W3BIG K5ZZP K5RKG W5HDY!Il W2LMP
WlOFK WBBKO WB2DML W5QKA WBGRT WA5 EKQ W2GQY/4
KIAFH W2NSD/I K50ZN K2SEP W6CRA K4IlNZ WB6GOB
W2MAB K6UVL WA6YOV KIQAC WA6JNI WPG IlG KPMUJ
K9HMC W9CDQ K9FLX WA4ABR W7DIE K6IZY KH6BW
KPJXN WA2UHV K2VBlI K6AYO W6EXI WA6NCD KH6DDZ
KBUIlG K9TZJ K5ZXL KIFJT WA6KRJ WA6TAG KBDMG
WB2LZQ WAjJAVG WITXS WA2QDJ WllcZA K3URS WIlEXG
W8PJJ K7Y NY W9UIK WA2PWG KBJT T K7UCR KPATZ
Kllpws W4WNI K9VEO KPUIW W3KIZ WA4FTM W2PDlI
WA9COE W2KEG K3BNS W2QR wllRQY WB6BIG WA4HWH
W8JXU WA 6EWV K6VYJ W5LVQ W7IUF WAIlDEM K5ERF
W3AEli K5VKO WABDOT K8YRE W2LO K6GII WA4LYG
K3QEY wevvn W2HS WABHPE K9ESN WA6NAT WA6K II
K3PKL WB2FYB W7IDF WA41IW DL4HU E dwa r d/ W I W4UQK
K4UOT WA8FTX WA4FEI K7JAR K7JQZ WA9DRI WA4RME
wllDSO W20BM K5KLN KIVOL K9APJ xeoxn K90FG
WA2DRK KIlJTQ WA6JJK K7NYH WA4ILX K9VWX K9AHX
K9GNK w llFVP W6DKZ W2YGA KIVII K8LBU WApE YE
W2DLP K6UGT W2DUD KN3FML K9PCQ W7AER WA6VGR
W4GIO W7YKR WABASU WNIAJG K5HVS K4UIlZ W8CWF
K9WHE KIlKUP W2ISD KBODY W6LSW K4JFZ W9DIA
WA2NDC WA2YNO Igor / W2 W9FNQ KllwZX K2SWE xevrv
KIlWVF W6FGJ WA4ABZ K5TJW WA6RWU K5JPK WA6TVR
W9DKY WAIlBUH W3KFB W5TEL K6ELR W6DAD K4ZJK
K9SQlI W5ITU WA2LIY W4FMF K9LMG WA9AXU WA 6ZMT
KIlKRX W7GZA WA60IV K91IUK W5NSD WIlLYX K7VUR
K8TGP W2MSN KZ5LC WA5EZW K5ARO K6LRX W6AVR
KBAPU W5THI WA2UCP WIlHMK K2VRV WB6AYJ WA8ITN
W2CQY/4 WlIAZ K3GLL KIKHH W3PBR WIZMM KH6EDR/ 6
W9JWW K5RIlA K9KBQ K5ESF KIlBIY W2CNQ WA6SSK
K9QPX KIlGuQ W7DIC W5YNL W9MYN W6FUW W3PQZ
WBSDZ K7TCY WA2YIA W30GP K6TWX WA2SPB W5CND
KBAMF WA2PHF WBR ZZ VP5BB K4GWV K3MTW KIJWU
K9UON K6SLR K2EAF W6BXY W70 E KIQ NQ W5 DYR
W9KLR/ B WA4DQS KPMVM WA8FOE W6UKD W2GHK WA6SDW
K8EIO KISCC WB2DXT KIQHT W6AVN K60PG W2SHZ
K3DYH K5RLP K80HP KICJD K6IFO K2JXB WIGJL
WA2ZID WA2GHP K6MIM WA4CMW K6GRD K8RSC W6SLK
WA2WLZ WB2GVO KllpTL WAilELO K5BFQ KllcBN K6UZB
WPRGT W9YMF W4COY WB 6EXR W9SIR/4 WA6ABZ K9JQS
K5SKA WIlKYQ wewuz WA4NGZ K6GNG W3HIQ WB2ISM
W5AQN K7KYG W51lWL W3WTO KIUDF W4QLX K3ZNM
K5IXH WA4FSK WA2STD W4NGZ W6JWF WA2KXH W7S0D

6
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loAR News

An Open Letter to Every Technician Licensee
You may feel that all the recent controversy.

political name-calling, petitioning for H F
license changes, and loss of large chunks of (or
all of) 40, 75, and 20 meters has nothing to
do with you. You LOST 1645 me's a couple of
years ago in a closed door comm ittee d ecision
that QST buried in its back pages in such fin e
type that I can't even find it to give the exact
date. Let me quote : «The Bands 220 through
10,500 me are shared with the government
radio positioning service, which hal; priority."
You can get a phone call-the voice on the
other end can tell you to get off any of these
frequencies-AND YOU WILL GET OFFI

Carefully smoked-screened and carefully
dealt off the bottom of the deck a card at a
time, over a ten year period, is a series of legal
little-publicized committee decisions that are
resulting in a complete re-a llocation of all fre­
q uencies from 25 to 890 me. You arc going to
lose 6, 2 , 220, and 432.

"Electronics," a highly respected ind ustry­
wide publication, stated on page 29 of its
April 20th issue, 'The Electronic Industries
Association's monumental analysis of Federal
Communications Commission license data for
most of the radio t ransmitters used in vehicles
will be completed before the first of May. It
was started nearly eight months ago and
covers some 1.9 m illion au thorized stat ions,
etc." "For example, some 200.000 mobile sta­
tion authorizations cannot be immediately
identified geographically, etc," "Another group,
th e Na tiona l Association of Manufacturers,
feels that unused channel assignments should
not lie idle. Its communications committee has
proposed a p ilot test employing television
channels 14 and 15, etc." "The proposal is com­
parable with those of the E IA, American Auto­
mobile Association, and Au tomobile Club of
Southern Californ ia:' "T he Commission re­
cently withheld action on the NAM proposal
and slapped down another that would have
re-a llocated frequencies between 25 and 890
me's. However, FCC requested another study
by EIA and the Joint Technical Ad visory Com­
mittee, representatives from industry and mem­
bers of the IEEE, to see if mobile radio chan­
nels can be fitted into TV channels 2 thru 13."
Unq uote.

OM : Just where do these actions leave the
amateur? \Vho is representing our interests in
these associations and committees we have
never heard of? Yet they are making daily

IU lY 1964

decisions that effect our most valuable fre­
quency bands.

We have heard a lot of yak-yak about how
tough it is going to be to talk some thatched­
roof politico from New Lower Slobovia into
lett ing us keep our 4, 7, and 14 me bands. How
do you think we are going to make out against
the professional lobbies representing EIA,
NA~t , IEEE, AAA, etc. These are multimillion
dollar organizations representing over one mil­
lion, nine hundred thousand business radio in­
stallations. T hese groups are experts in our ,
government processes and have years of hard­
earned experience in wheeling, dealing, and
outright arm-twisting. These people don't go
to Washington cocktail parties- they give them .

The ruling that requires every TV set now
manufactured to have a built-In UH F tuner
of sorts is just one small step in a long series of
moves that will give business radio all of the
low T V channels.

Because they ignored 15 years of amateur
experience on 5 and 2~ meters, the FCC
botched up the original T V channel allocat ions
so thoroughly, with no help from the networks,
that it now requires a complete reshuffle of
allocations. And business radio interests are
making hay while the sun sh ines. Through a
very well organized series of moves over a ten
year period, these people are completely re­
locating the enti re radio spectrum over 25 me.

I have never been so horribly aware that we
are amateurs in a lot of ways other than radio.

I hear man y dc band hams worrying as to
whether the trade-in value of the thousand dol­
lars or so in appliances cluttering up their op­
erating positions may be affected . I have over
25 years of my life invested in what we can do
on 6, 2, 220, and 432, if we can just manage to
save some of these bands.

T he gang of electronic undertakers represent­
ing business radio buy and sell entire corpora­
tions just to get control of a 5 kc communica­
tions channel. Don't think they haven't divvied
up and dealt out our VHF amateur bands into
the reallocation pot long ago.

We quit using modulated oscillators on 2~

meters in 1939, but QST still features one
about every three months in their effort to

(T u rn to poge 66 )
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The 432'er

The Outboard RF Stage

A n inexpen.~ive and easy-to-m ake trouqh­
line 4.'12 megacycle rf amplifier lIsing th e well­
k nown and low-cost 6A J/4 .

Bill Hoisington K1e ll
8 3 Bellevue Ave.
Melrose, Mass.

00­
and

complete rigs
the country"

III some
" .out 111

d ifference
reception

around on its 0 \ \'11 . Putting my reliable little
high-gain outboard transistor af amplifier in
the output revealed blasts of distorted F~1

audio from the diode. Checking up on this
assorted junk on the' air I fi nd a real offender
ne ar here is the 175 megacycle TV tower
whose blinking red lights I can see at night
from the window.

Harmonic detect ion is a name usually given
to the production of if in a superheterodyne
by the harmonics of the oscillator beating with
strong local signals. {lust wait till all those 82
channels get going! ) (So what? Just move to
12961)

The
tween

The rf stage shown here has a gain
of about 20 db at 432 megacycles and will
thus relieve the crystal (which is described ill
the next sect ion ) and the fi rst if of setting
the noise figure . This is good too, because with
only a crysta l ahead, yOll Heed some­
thing like a cascode or neutralized low-noise
triode to conserve the noise figure of the crys­
tal. There arc other reasons too. Cost of a low­
noise crystal; almost complete elimination of
harmonic detection. Stop a minute. This last
one is a real nasty. I live only a few miles
from an F~ I station and a Tee Vee source.
Not long ago] was tuning lip a transistor If
stage 0 11 a weak signal generator and noticed
the d iode detector microarneter moving

RF
OUT

BRASS C
3/4" W1 0E B

6AM4
SOCKET

USE PORCELAIN
9 PIN SOCKET
WITH SHIELD
KEEP CLOSE,
{TOUCHINGlTO BOX

RF
'N

FROM
ANT 1/-'"\

'--

BOX-Z"DEEP
INSIDE, , ---;~::::::

,.

BETTER USE THIN BRASS,
.022 , FOR THIS SIDE

THIN COPPER STRAP
I· WIDE

BRAS

'--- PL ATE IS TAPPED ON
I" FROM GROUND END

RF OUT 1/4"
STRAP

H/2"~-':--?1
WIRE
LOOP

+ 80 V
CB

JOHNSON TYPE'L M..,----- --'
ONLY ONE STATOR PLATE

LEFT l~sJi~L~SOLDER ON2 _ .......- CONTACT
COPPER , - "SPIDER"
STRAPS

6V AC._
t

RFC.,
6AM4

BRASS PL ATE BYP

44

TEFLON TAPE
t l l4 " LG
3/ 4 - WIDE

Fig . I-Pictorial schema t ic o f the 432 me amplifi er. Fig. 2- Trough-line dimen­
s ions for the 43 2 me amplifi er. Fig. 3-Front v iew detail of tube socket placement
for the 4 32 me ampli fier .
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"in town" is sometimes startling. Again, lots of
nice h illtop locations serve to put "bird ies"
and horrible spurious signals all over the dial
because you are now line-of-sight from a col­
lection of F~ l and TV towers.

The rf stage shown removes a great d eal
of this junk. It also peaks lip sharply on the
llesired stations, such as on 432 (like on
Wednesday at 8 P.M.)

The Circu it
Nothing too new here , except the trough­

line box. I've seen lots of articles where it
says "the box is made of brass stock, to the
following d imensions, etc., etc." \Vell , I think
machine shops are F.B. In fact I've spent
plenty of time in them trying to get hard ­
headed foremen to build nice round cavities
and things. I've also tried to build boxes of
brass. Somehow, this seems to be someone
else's job l I can make new devices. I can tun c
up a transistor on 2000 megacycles, l ean
devise an Infinite Shift Mechanical Trans­
mission , but I can't make a decent square­
cornered box! So you will find mine made of
(of course! ) copper-clad Bakelite. A ruler,
tinsnips, and a sold ering iron is all. And it
works. High Q, shield ing, good tllning, and
all. Fig. 1 shows the basic schematic. I spent
lots of time on the input ca thode circuit .
There appears to be very little to gain from
tuning it. The filament chokes tried did not
do anything for it e ither. Some folks carefully
put chokes in both filament legs, some put a
choke in one sid e and then ground the other
with a bypass, and some do not use any. I'm
in the last group, at least on this one. When
the manufacturer isolates the cathode from
the filament (inside the tube ) so that it will
not conduct u nder the stress of considerab le
red-hot temperature , he goes into p lenty of
d etail and , generally, good ceramic insulation.

Circui t-wise, there is plenty of choice also.
Diagrams are shown of all kinds of inputs,
from d irect to the cathode, to matched, res­
onant jobs, and even a capacitive match to the
ca thod e on top of that. I spent more time on
the input just for this reason than on the rest
of the circuit , and I just d o 110t find any
great advantage. T he straight-through rf
choke shown in the cathode with the large
value coupling capacitor to the antenna cable
Input, is not an exact match but near enough
to show some 20 db gain. Between the last
sentence and this one ] plugged it in; checked
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it again. Just for fun , I varied the cathode
resistor versus B plus, and find that a low
value resistor (of 22 to 44 ohms) , and a low
B plus (of about 80 volts on the plate ), is F.B.

Believe me, this little unit will be very
lIseful around a 432 megacycle sta tion . A
very low noise fi rst rf stage needs a good
second stage after it. This is the good second
stage.

The rest of the circu it goes a long more or
less stand ard. All grid s grounded , both fil a­
ments b ypassed, tiI we get to the pla te. Here
is where the trough-line begins.

Fig. 1 shows the schematic. But remember,
configuration ( i.e. , shape, length , width, etc . )
plays an ever increasing part from <'-6 UP." At
432 megacycles it is already of great impor­
tance. Mou nt the socket so close to the box
that the shield jams on . Make that plate lead
as short as you kn ow how. ]f you tap on the
plate lead too near Cv, you won't tune up to
432. You could , just maybe, make the box
II or % inch shorte r inside, for a little greater
tuning range.

Make lip a brass plate with socket hole, as
per Figure 3, to mount the socket and get
good ground connections . There are a total of
six of these, includi ng one side of the fila­
ment, and five grid lead s.

Put all the copper sides of the box inside,
naturally. That's where the rf is.

HFC is ahout 20 turns, enamel :\0. 24 ,
about %" long. All the Cb's are 500 or 1000
mmfd 75 volt jobs , about }~ inch sq uare.
Except those on the plate bypass. These should
be 250 volts . They are about 1/ 16 inch big­
ger. The B plus lead lays flat on the center
one inch strap and out a hole in the rear.
Bein g close to tile plate line and running out
through the ground end , it is part of the }~

ground circuit, and will be found to be at rf
ground potential at that point. For good meas­
ure, another Cb is added there. (Also 250
volts ) .

The output loop is about the right size to
link over to the crystal mixer. A sim ple plate
current metering phone jack is shown which
current mete ring phono jack is shown which
suits most of my meters. A ten cent shorting
plug allows use of the meter on the next
job.

So that's about all. It works FB and has
about 20 d b gain, as mentioned .

. . . Kl CLL
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The 432'er

RF Amplifier
Series tuned quarter wa L'e trouqh-line

Bill Ho isington K 1eLL

A second low-cost easy-to-make 432 mega­
cycle rf stage is described. Featured in this
one is the use of a 50 mmfd variable
capacitor for tuning on 432 megacycles.
It fun ctions somewhat like the big ca­
pacitor in a pi network.

Delving further into the mysteries of rf
amplifiers for 432 megacycles, we were pon­
dering on series tuning for a ~ wave line. Using
a 6AN4 and a small 50 mmfd variable might
be a neat simp le way to do it. Of course. your
present writer's liking for clean sharp resonant
tuning presents d ifficult ies all 432 megacycles,
especially when a «build-in -a-day" unit is pro­
posed . In one sense it is a lot easier to take a
disc-seal tube (nowad ays called a planar
triode ) like the 7077, and put it into the end
of a plunger-tuned cylindrical cavity and
make it work OK. This is d efinitely more
expensive and time consuming thou gh. So
let's go with the 6A0J4 and trough-line.

The schematic is shown in Fig. 1. Note
that this is essentially a ~ wave line . I say
essentially because it is actually a little longer,
being series tuned. The theory behind this
deal is quite easy, really. If Cv was 1000
mmfd at 400 megacycles, the line would be a
true ~~ wave line. (anyway, 99.99%) However,
as you go lower in capacity the line begins to
tune, that is, increase frequency a little. In
the 50 mmfd region as shown, the 432 mega­
cycle tuning is quite nice and sp read out.

Note the choke coil attached to the cold
end of the line. T hat is, it is almost cold, but
gets hotter with rf as you tune towards 500
megacycles. This unit is also FB for 440 ATV
work. (Amateu r Tee Vee , Junior) Note that
this circuit has also nicely avoided the always
troublesome feature of plate line bypassing,
while at the same time retaining the high-pass
filterin g action of the }~ wave line.
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6-10-11-15-20 or 40 METERS
ON YOUR CAR

<cr:;:e

ON A MAST

OUT A WINDOW

00EJ
8J012J

D

* Pronounced Squa ylo

Net Price
$12.50

19.50
19.50
23 .50
29.50
66.50

De scri ption
6 m ete r 30 " sq ua re

10 meter 50 " sq ua re
11 meter 50" sq uare
15 m e te r 65 " sq uare
20 m eter 100 " sq ua re
40 mete r 19 2 " sq ua re

Cu sh Craft' s continu ing resea rch produce s another first
- THE SQUARE HALO. Squa la is a fu ll ha lf w a ve,
horizo ntally polarized. omn id irectiona l antenna. Out­
sta ndi ng all around performance is ach ie ved throug h
a 360 0 pattern with no deep nulls. Fu ll s ize and com­
pact dimension s provide a low Q for broad bond
covera ge. Direct 52 ohm Redd i Match fe ed g ive s an
SWR af 1.5- 1 or less fram 50 ta 51 Me.

The 6 and 11 meter Squa los are packaged com­
plete wi th ru bbe r suct io n cups for ca r top mounting
and a hori zonta l su p p ort for ma st o r tow er mounting .
The 10-15-20 and 40 meter Squa las a re designed far
mast or tower m o u nti ng where sp a ce does not a llow
for large r antennas. Squa lo is idea l for net contro l,
m onitorin g , or g eneral ham cove ra ge .

Whether you are a be g inner, apartment d w eller,
or serious OX m an t he space saver Sq ua lo is fo r y o u .
You can bu y one for each bond and b uild a Squa lo
Tree!

M odel No.
ASQ·6
ASQ-l0
CSQ-ll
ASQ-15
ASQ-20
ASQ-40

BUY FROM YOUR

DISTRIBUTOR OR WRITE

FOR FREE LITERATURE
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The 432'er
I sure would like to know as I have some
Xuvlstor units in the works myself.

F ig. 2 shows some top view d imensions.
The two grid pins are bent b ack and soldered
to the socket, wh ich is one of the thin UHF
jobs. I had to take the thick porcelain socket
out of a sh ield holder and put the th in one
in its place in order to get a shield over the
tube. Perhaps these sockets are now available
with shields. How about that, Socket People?

The rf chokes are some 20 tu rns no . 22
enamel wire, on 3/ 16" forms, held with coil
dope.

The photo shows how relatively simp le
this amplifier is to make up. With 100 volts
ou the plate the mils should be about 6-well
under ratings. The gain is 20 d b or over.
which should do F B to set the noise figure
of the mixer and fi rst if following.

Most of the other itL"ITlS brought up in the
article on the 6A.\ 14 apply here a lso, such as
usefulness in the 432'er. etc.

Note that this is not a comp letely shielded
planar job, and there is a slight amount of
regen eration when L l is unloaded. Remem­
ber, this is q uite high-Q circuit. with the
output cable d isconnected. With 50 ohm ca­
ble matched in and going to the mixer it is
q uite stable, however. with no need of neu­
tralization.

"OUT

TUBE
SHIELD,GAIII 4

~~b~ PLATE:~ PINS

.F
IN Ll

CAT"'JC"i- / 3 / 4·P;N SMALL; COPP£ R
SHIELD STRAP
OVER

CATH,
LEAD 1-5. ,

"(;)INPUT
2:t:,JACK
'1" 001

.Fe
47

LO
BOX

6VA-C.

...L
,001 "'1"

6AI\I4 t-7Sb-;c-"Lr';-;;:,

The 6A~4 has only 7 p ins which m akes it
easier to work with than the 9 pin 6AM4. It
can use more voltage than the 6A:\ 14, but
about 100 volts is plenty. It is also supposed
to he a more "modem " tube type. I might
mention here again : rumors of Nuvisto r d iffi ­
culties such as short life, increasing noise
figure, and Mil itary spec delays. I repeat these
are only rumors, as far as I know. Maybe
somebody can let us know for sure about th is?

BOX- INSIDE DIMENSIONS
•a- 7/8 LG

" 518' WIDE
Z'OEEP

Schematic and top view of 432 me rf a mpli­
fie r.

Tuned Trough-Line Mixer
Bill Hoisington K1Cll

works very FB. Hesonating the rf stage shows
plenty of "life," bringing up the noise about
132 S units, and the signals even more.

The two trough-lines (see previous section
on rf stages) can be built together with a
common wall if desired. Of course, as a "per­
manent experimenter" my receivers are almost
always in sect ions.

Const ruction follows along the lines of th e
rf stages already bu ilt , and uses a ~ wave
trough line, series tun ed with a 50 mmfd

TABLE I

Continuing the receiver section of the
"432'er," the tube mixer naturally comes next.
6A~14's , 6A:\4's, and my favorite 1200 mega­
cycle tube-the 6AF4 or 6AF4A-were tried.
T he 6AF4 won out here, with noise about
eq ua l but more gain and better tuning. The
large number of grid leads and the larger
grid structure itself (of the two grounded grid
type tubes, the 6A~14 and the 6AN4 ) prob­
ably account for this.

Table one shows comparative results of the
crystal mixer, the tube mixer, the crystal mixer
with rf, the tube mixer with rf, and-just for
fun-the tube mixer with two rf stages.

Further tests on the air with the completed
front end of the 432'er are described in the
next sect ion. The tube mixer with the rf stage

Front End
Crysta l mixer
6AF4 mixer
Crysta l mixer plus R.F.
6AF4 mixer p lus R.F.
Ditto, plus 2nd RF sta ge

Morrow " 5" Meter
8.4
9 + 2.5 D.B.
9 + 10 D.B.
9 + 14 D.8 .
9 + 26 D.B.
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_ OSC. INJ ECTION IN

, ..[ 6

6AF4

......
CE RA.. ,C

"*/ ~.,
--!-'OOI

J ~ iF
• •

Fig . l - Top view 6AF4 Mixer-432 me.
Note : Grid st ra p L1 is 1 Y2" long by 3,4 "
wide . T rough- li ne is 2 5/s " long by 1 5/s "
wide . 1. 0 . Wal ls a re 2" high . L2 is tuned
to 2 8 me, 12 turns oirwound, 16 pe r inch.
L3 is 2 tu rns o round co ld end

•A,
•

Fig. 2-lnside rear wall detai l of 6AF4
Mixe r, 4 32 me. Note : The bypasses shown
must be sma ll and use short short lea ds.
Both g rid pins, 2 a nd 6, o re so lde red to L1.

'If IN. _

capacitor which handles well on ...32 mega­
cycles; using it somewhat as the large capac­
itor of a PI network. S~ Fig. 1. This capacitor
also serves as the grid capacitor with the
grid resistor tied to the cold end of the line.

Both inductive (loops ) and capacitive input
circuits were tried. Not too much d ifference,
so capacitors were used. They are also more
read ily ad justab le, for loading and matching.

The 432 megacycle rf is bypassed out of
the two plat e leads of the 6AF4 with a small
5 mmfd to ground on each plate. See Fig. 2.
The tuning of the 28 me output plate coil,
of course, includes that 10 mmfd.

Adjust the link, 1..3, for your receiver and
the cable. I use RC-58/u everywhere, but
suit yourself on that. \Vith links, the cahle
may be of any length. On 28 megacycles,
three turns of tight coupled link is too much
coupling. Two turns for L3 at the cold end of
L2 is abou t right, but check with a little
looser coupling if L2 does not peak up proper­
ly.

T he plate voltage of the 6AF4 was given
special attention, which was justified by the
results. Do not use more than 25 volts, with
some 1 to 2 mils current. This is by far the
most sensitive operating point found here un­
der test with DX signals.

The local oscillator chain, which follows this
article, using two 12AT7's in a doubler
chain, ending up on 404 megacycle in a high-

--

•
•

••

I

•••

-

•

--
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pass small parallel-tuned strap line that almost
completely eliminates the 202 megacycle en­
ergy. About 150 volts is used on the 12AT7
L.O. chain . This also suits the rf stage but is
not critical.

Again I would like to ment ion the question
of tube versus transistors for amateur use.
There appears to be considerable trend to­
wards transistor UHF circuits in the Tee Vee
world . But even here one large manufacture r
puts out a UHF fron t end in two models;
one with a tube oscillator and one with a
transistor oseillator-both using the same pre­
selector and crystal mixer. So you see, it's
your choice-at least for the present. Person­
ally I'm not sure myself which I will prefer
eventually.

Incidently it is very inte resting to note th at
some of the Tee Vee front ends "steal" the
plus 12 volts for the transistor oscilla tor from
the regular 150 vults supply in the set l This,
of course, is possible because of the NPN
silicon transistor used. Just remember when
transistors have an "1''' at the beginning and
end , like NPX . they may be considered to
cond uct with electrons which need a positive

14

voltage to attract them, like the plate circuit
of vacuum tubes.

So, that winds up the tube mixer stage.
... K1eLL

CORRECTIONS
D ear W ay ne,

P lease r efer to M ay 64 " I nboard Cal ibrator for t he
XCX 3 article." \V hat is the value of t he unidentified
resistor ?

T n x, H . Stephens, WA6U W T

Th, lI" idemified resistor il R3 a"d ill t'"JUIi is 22K .

D ear W ayne,

In response to my article in M ay (,4: N o power Sup­
pl y tube type is g iven , but if ter m inals 2&7; 3&4; and
5&(, of the tul.e socket a r e connected together, the luck y
novic e may use a 5A U 4, 50\\ \'4, 51{4 5U 4, SA 54, 5VJ ,
5\"4, 5X4, 5'1'3, or 5Y 4 depending- upon which ill !lub ject
to scr-oun gin g ,

Robert Sresset K I WX Y

D ear W ayne,

WDIEG 's art icle on t he T S ·11 8A / A I' wa tt meter had
an error, Y ou cannot use this a s a dummy load on Ire ­
q uencies below 20 me by d isconnect ing the meter 1\[ 20 1 a t
jack J 202 for t here is a 5 uh choke bypassed with a 500
mmfd ca pacitor from the 50 ohm line to J 202. T h is choke'
and bypass m ust be removed to use it below 20 me or
zap. This can easily be done by removing J202 and u n­
screwing the choke throu gh the hole.

Nick Skeer KIP SR
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SIX METER SIDEBAND • • • with POWER
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YauHAVE H EARD T HE VENUS- the cleanest six meter sideband signa l on the air-and now a
new d imension is added ... POWER. Wit h APOLLO 700, the new Clegg: six meter linear wit h in­
tegra l power supply. seven hundred- plus watts PE P inp ut makes that VENUS signal a real standout.
Top that off with the Clegg 55 BOOSTER- the laic!'! Sq uires-Sanders development in outstanding
amateur communications gea r- a nd yo u have the holiest six meter sideband ri g imagina ble!

The VENUS. APOLLO. SS llOOSTER and the 416 VENUS AC POWE/{ SUPPLY/ SPEAKEH are
matching units-in performance anti in styling, These a re just a few of the "plus" features that
resu lt from years of successfu l Clegg experience in the design of YH F equipment:

VEN US: Standard Frequency Range, 49,975 to 50,475 KC; Receive: Nuvistorized front end for maximum sensitivity;
9 MC crysta l lattice filter in both recei ve and transmit mode; Receiver offset tuning ± 1.5 KC; Peak noise lim iter
for AM adjustable threshold limit ing SSBj CW; 10 KC per knob revolut ion tuning ratio; Slow AVC release especially
designed for 6 M SSB, Transmit 85 watts PEP input- all modes lAM, SSB and CW), Unwanted sideband down more
than 50 db at 1000 cycles; Carrier suppression greater than 56 db; Distortion Products down more than 30 db at
fu ll ratings; Frequency Stabi li ty- less than 100 cycles/h our after warm-u p; Broad band circuits throughout provide
maximum simplicity and ease of tune-up. Physical dimensions are just right for fixed installat ion or mobiJe­
15" wide x 7" high x lOW ' deep-21 Ibs. Available now.

APOllO 700, Six meter linear amplifier-Power input 700 watts PEP with 10 watts of drive, Final fubes fype 8236,
Integral power supply; Three illuminated meters- Grid Current , Screen Current or RF output, and Plate Current;
Instant Excit erllinear select ion when used with VEN US. Cabinet identical in size to VENUS. Avai lable in July.

55 BOOSTER: An unusual new Squires-Sanders devel opment-details forthcoming.

VENUS 4.16 AC POWER SUPPLY, Attractively styled power supply/ speaker combination to power the VENUS. Available
now.

AMATEUR NET PRICES, VENUS, $495, 416 AC SUPPLY, $11 0, APOLLO and SS BOOSTER to be announced.

Keep in tou ch with your distributor or wri te for fur ther deta il.

Squires-Sanders, Inc.
475 WATCHUNG A VEN UE . WATCHUNG , N .J. • 755·0222
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The 432'er

Local Oscillator Chain

Bill Ho isington KICll

There is "solid" controversy on the question
of "T ubes Versus Solid State." \Vith higher
power for 432 and 1296 definitely here, and
climbing, the danger of tran sistor d eterioration
when used near transmitters is still with u s.
Granted, protection means are available, but
a t increased cost and complexity. Some tubes
need protection too! It appears that Nuvistors
may be among these! The sub ject of receiver
vulnerability and protection is a study in itself,
to he gone into later.

L. O. Chain
Success with strap -line circu its to 1300

megacycles using transistors and 6AF-I tubes
recently (just look in 73 ) gave us some new
ideas on how to build low-cost, easy-to-make
versions for 432 chains with the «lowly" «ever­
p resent" 12ATTs. Plenty of circuits to 400
megacycles have been shown using the same,
but the J:i wave line can be sub ject to consider­
able QOO megacycle feed-thru into the fin al
tan k. The use of sheetmetal B plus bypass
capacitors, combined with ~ wave st rap line
and 50 megacycle crystals, works out quite

well. \\'e were able to build the following
crystal controlled local oscillator chain for the
-432'er in less than a d ay.

Again , with a preference for fool-proof,
good operation, the fou r circuits operating as
shown in Fig. 1 put a lit 500 microamperes of
good clean rf on 40-4 megacycles with only a
25 volt plate supply! ( See curves below for
best operating voltage.) I do not like oscilla­
tors or circuits that are running maximum or
over di ssipation in order to keep going. For
example, the 6AF4 is a FB tube, and still
works well in the 1100 to 1300 megacycles
region as a tuned oscillator. But over 1300 the
dissipation is climbing rapid ly and the plate
mils for oscillation go up. It still lights a bulb
with rf at 1296 megacycles, but at about 1500
megacycles it is all through. So the low-voltage
test is always a favorite of mine. F unny thing
about Super-Bets. Somewhere in it there is
always an oscillator or two, and these had
better be good ones. Again, the emphasis is
on easy-running ones, without much voltage
in them. So the above chain, which will loaf
along Fn with only 50 volts B plus, qualifies.

CUR V E: IS' Meter Vs
ove ra ll plate volt s

C U R V E 2 · 5· Mete r•v s p late vol ts . 10 W

level RF

CURVE 3
RF oUtp ut 432 me . v s plate

v c It s

12070
Pla te Volts

0.0
20

0.5

S- meter

12070
P la te Volt s

2
20

4

5-0- meter

120

IT-
t ,·.. -

,
20 70

Plate Volts

1

DB ove r

S- 9
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50 _5 Me

SENSATI0NAL!!
-

COVEYA-G

('NYLON
( BOLTS R
~ TO::lv BAS!'

C~SOl.DER BOARD

5 T;;;:; TEFLON
STRAP TAPE
COIL
202 MC

OUTPUT CAPACITOR
TA~D ON ABOUT

+ 1/ 2 FROM GROUND END

12AT7

•o
•

10 1
MC

12AT7
XTAL

FIG_2 GENERAL LAYOU T. TOP VIEW, 404 MC LOCAL
OSCILL ATOR CHAIN

Actually, more can be used- anywhere up to
250 volts, at which point a 120 milliwatt bulb
can be lit on the plate circuit. Careful checks
have been run on the amount of oscillator
injection needed , with both tubes and crysta l,
and these tests are greatly facilitated by an
efficient L.a. chain with variable B plus.
These tests are already done by yours truly,
and it is not necessary to repeat them unless
you want to. (See below )

The oscillator circuit, (see Fig. 1) using ~2

of the first 12AT7 and a 50.5 megacycle
crystal uses a regenerative grid circuit. The
degen erative coupled crystal phase revers­
ing circuit, used with transistors and pentodes.
works with th e 12AT7's, but more output is
obtained with th e regenerative coupling. I
have checked about a dozen crys tals around
this frequency and they all work the same.
The doubler stages-50.5 to 101 and 101 to
202 megacycles-use well known simple cir­
cuits. Just use th e capacitors and coils shown
and check carefully for desired frequency ver­
sus undesired frequ ency, wi th absorption
wavemeters and tuned power detector units,
and you can't miss. Just for fun we tried cop­
per st rap for the 202 megacycle plate coil ,
and it has 5 turns, or one more tum than the
101 megacycle coil! Part of that is th e smaller
diameter, but also it shows the low inductance
value of st rap coils!

The 202 to 404 megacycle stage needs a
little more care. Notice th at at 202 megacy­
cles the plate coil already uses strap and has
only 5 small turns. Putting down a good plate
inductance retum, or B plus bypass, in com­
bination with a ~~ inch copper strap will do
the job. The "Hammerhmd type .\IAC helps

The first 6 meter beam in th is configura.
tion. A cardioid pattern without side nulls.
Perfect for round table QSO.

by IVEW-TROIVICS
the home of originals

Look at these great features :
• 1008 ga in over 11'2 wave dipole
• 250 8 front to back ratio

• VSWR at resonance: 1.1 t o 1
• Band width - 1000 KC with VSWR

under 2 t o 1
• Gam ma matched

• 52 ohm coax feed nne
• Adjustable for center freq uency , 50 to

54 mc.

• Power capacit y - 1 KW.
• Made ent irely of sea mless heat t reated

aluminum tubin g

• Aluminum cast ings and hardware
are indited

• Weight B1h Ibs.
• 800m length 34"
• Turn ing radius 55 "

Model COV-6 $39.90

IT·243 Crystals
300 0 To 8 700 KC.

$1.00 Each -+ 2 KC Setting
$2.00 Eoch .0 1% Setting

A ir M o il - lOc per un it ex t ra

DENVER CRYSTALS
77 6 So. Corona, Denver, Colorado - 80209

See this sensationally new 6 meter beam
at your distributor or write for literature.

NEW·TRONICS CORPORATION
,- " ' he home of 0;;9;noI5"

3455 Vega Ave.• Cleveland. Ohio 44113
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too! The point to observe here is that the rf
wave ( not the electron path! ) flows down the
p late inductance and must get back to the
starting point , w hich in this case was the
cathode. \ Vatch out for that. In grounded-grid,

"grid-wall." or "grid-separation circuits" d iller­
ent action occurs.

In our little 404 megacycle circuit here ,
the If flows nicely from the plate down the
strap and back to the cathode on the flat shee t

022 BRASS PLATE
BYPAS S

2 · LG I 1/2" WIDE

COPPER STRAP PLATE LINE
404 Me

~ 5 TURNS COPPER STRAP
1/4" WIDE,I/ 4" I,D, 1_3/S MLG
202 MC

4 TURNS
NO. 14 WIRE

T

,. ABOUT 5/S "00.,51S " LG
10 1Me COUT "- ~OVA C .. (7~1 ~

•

~ ~ 5'~ -
1-5mml

IZAT7
Cp

-_.._.
~ L- 1/ 4"SPACING .,),-

4 .7mmf

\I

II l Z2K
TEFLON!

7~f

01 ' ·7 rTVT'If
,.
" '"

-- •

B,

.001

IlAT7

B+

.001 i .001

·HI • )H
6VA C.

4,7mmf

XTAL
50.5 Me10 'O K

GRIDCQIL
2 TURNS

0022 INSULATED
WOUND IN SAME DI REC TION
ON OUTSIDE OF' PL AT£ COIL

50.5 Me
6TURNS
AlRWQUNO
10 TPt

FIG, I 12AT7 LDCAL OSCILLATOR OiA IN,4Q4 MEGAC'l'CLES

I

I
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SW,\.~-1C1O S.NG. ...: s.n":lu~n TIl,\.~S­

«:..:1\'..:11 400 watts P.E.P. input, 10 through 80
meters. Fixed station . portable, or mobile. SSB, AM,
and CWo

$39~

SlVAN-420 F ULL COV EIlA 6 1l . 'Illl­
OUIlNCY CONTIlOL UN. T High ly sta ble
transistorized VFO designed for fixed station opera­
t ion. 20 ranges 200 kc each, Illustrated above as
companion to SWAN-400.

$120

SWA~-,.06 ~"~.ATI;Il.Zlln CO~TIlO••
U~.T Provides phone band coverage. Designed
for mobile installat ion. May also be used for fixed
stat ion. Highly stable t ransistorized VFO in a corn­
pact package.

$75

At-·CIlSSO.UIlS:

• AC POWER SUPPLY, MODEL 117B $ 85

• MOBILE POWER SUPPLY,
MODEL 512 $145

• PLUG·IN VOX UNIT, MODEL VX·1 $ 35

See your Swan Dea fer for complete spec ifications.
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The 432'er
brass capacitor which also forms part of the
plate inductan ce.

Note carefully that if you leave this line
"float," as a half-wave line (longer, of course )
with a small capacity on the far end, it is a
perfect ly legitimate 404 megacycle circuit­
hut you can get a lot of 202 through it . If
you lise it as a ~ wave ci rcui t, bringing the
sheet byp ass back to the cathode, ( rf-wise,
that is ) you have a high-pass circuit which
cuts off at 400 megacycles, and little 202
shows in the output.

well, that's pretty near all the fin e points.
The output cable matching capacitor works
wel l. You will find an- intriguing point here.
:\0 matter how you tune the plate line , a
much greater output will be found with C­
out at the proper point. Of course, both ca­
pacitors work together, near this point, but
the influence of C-out is very apparent .

The old reliable Xo. 49 Mnzada pilot
light, 2 Volts - 60 M.A. ( 120 milliwatts
if my arith matic holds ) will light from
the 404 megacycle rf when about 2,:;0
volts of B plus is applied to the chain. This is
still un der th e dissipation of the 12ATTs but
no such amount of mill iwatts are needed for
L.O. se rvice.

Bil l Ho isington K 1ell

The proper amounts of oscill ator rf for the
crystal mixer are shown in the attached
curves.

Careful checking for crysta l oscillator sta­
bil ity versus sensitivity (see the attached
curves ) shows that little or no regeneration is
Heeded . Looking at both the ch ains finished ,
I find no more Ulan two turns are needed.

Pursuing the ultimate goal of making up a
good , low-cost, 432 megacycle complete sta­
tion, we checked operation of the tube L.O.
chains wi th the crystal mixer previously de­
scribed. The results are shown in cu rves 1 and
2. Curve 1 shows B plus voltage (for the
whole chain) versus S meter readings. This
is on my Morrow Receiver, (3 13 tube job
wi th 6 tuned stages at 200 kc, fairly repre­
sentative of a "Receiver-type .l .F." at 28 meg­
ncycles. ) u sing an "59" signal from the under­
fed mixer at 30 volts, to the best region of
a round 80 volts, and then a slight drop-off at
plus 120.

For a check on a weaker signal, curve 2
was run . Note that this also peaks on 80
volts but is flatter up to 120 volts.

Curve 3 shows the If volts out of the L ,O.
chain corresponding to the B plus used .

These rf volts were measured as dc voltage
ou tput of the tuned 432 megacycle power
d etector p reviously described .

•

Fi rst Evening of Listening

on 432
Xeedless to say, I approached the first on­

the-air trial with considerable anxiety. You've
planned and worked on everything-crystal­
controlled signal genera tor, infinite attenua­
tor for "D X type" signals, cable matching (not
perfect yet of course ) , rf stages with good
gain and tuning, mixer d itto, local oscillator
chain heterodyning away OIl 404 megacycl es,
lIammarlund receiver on the job on 28
megacydes-bul will it work? It did !

Putting up a 14 element beam on top of
one of the five foot sections, an d one of the
ten foot sect ions of th e Tee Vee masting and
a small rotator, with more cab le than I like
to see connected to it for a total of over 50
reet of RG-8/ U, it ( the cahle) fin ally wou nd
tip on the bench .

20

The location here is 12 miles North of
Boston , Mass., and is exactly 100 feet above
sea level, so I call it average. The house is
one of the comfortable old-fashioned kind
with plenty of stairs! This does elevate the
roof though. The beam is about 50 feet above
the ground .

The rf stage, mixer, and L.O. chain were
plugged together with RG-58/ U and connect­
ed to a small 150 volt power supply. See Fig.
1. Another coax cable brought the 28 me
over to the Hammatlund and the d ials were
twirled . Sounded plenty "live." Took th e tran­
sistor signal source out to the bam. Ov er 59
but not much directivit y on the beam. Kind of
like trying to peak a good two meter beam
(horizontal) on olle of those infernal ground-
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BL OCK DIAGRAM 4 3 2 RECEIVER

horio. lIlinoi,

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

Heo vy D",ly S. lf Supporting
and Gu yed in Heigh" of
3 7 - 54 feel ISS)
7 1 - B8 f••t (guyed )

•ROHN

P. O. 10. 2000

Stan d a rd Dul y G uyed in
Heights of 3 7 - 54 - 88 · 105
and 122 f••'

ROHN has these 6 IMPORTANT POINTS:
Eos. of Operation- ro ller guides bet ween sections assure
easy, sa fe, friction-free raising and lowering. St,e ngth­
welded tubular steel sectio ns overla p 3 fee t a t maxi­
mum heigh t for extra sturdiness and streng th . Unique
nOHN raising procedure rai, . , oll , .ctian, together- uni.
formly with a n equal section overlap at a ll heights!
Venotility - designed to sup por t t he largest antennae
with complete II.8.fe ty a nd assurance at any he ight desired !
Simpl. Instollation- install it yourself-use either fiat
base or special tilting base (illust ra ted above) depend­
ing on your needs, Rated a nd Yelted - e n t ire line engt­
n eered so )IOU ca n get exactly t he righf size a nd properly
rated tower for yo ur antenna. T he HOHN line of towers
is complete. Zi nc Galvoniud-ho t d ip ped ga lvanizi ng a
stnndard c-not An extra-with all HOHN towers ! P rices

"tart at I{'M than $100. .-- - - -=="i. -
SE N D f OR ROHN TOWER HAND BOOK:
- $1. 25 Volue :
- ONLY $ 100 postpaid (llfWC;cd to r f'adfTll :

of this maga zine) . Nf>a rl'!lt :
source of s u ppl:r sent o n request. R epre -" ] 1I1l1-
sentntivee worl -wide to serve you. \Vrite : ...
today to: =,,- - _ .....

•
sets the ~ standard

i.

K7ASK
TWO CATEGORIES TO CHOOSE FROM

'·World·. I.argest EXCLUSiVE .\fanu facturf'r
0( Touvrs; designers, engineers, and in$tallPrS

of complet e communication tower systems."

ROHN Manufacturing Co.

b A N 4 6AF 4
M OR R OW 0 '
TEN ME TE R S

'" ze ,
"

_C "';'M P ' 0'

"'
'00

IZ 4 T 7'S
~.-

. . . KICLL

f
' 0

C H AIN

planes that some well-meaning but misguided
2 meter lads get on the air with at times.

At 7 PM I started tuning for real. Soon a
carrier came on, with some raucous almost
intelligible modulation, clearing up some after
a while. About S5. "W IEIIF testing, Med­
field, Mass. About 25 miles away. (Wh at were
you using Frank, transistors?) Incidently, you
might be interested to know that that famous
"Hhodydendron Swamp" is over 300 fee t above
sea level.

A little later Frank came on again, th is time
S7 and over. "W I BU call ing CQ 432: ' Mod u­
lalion very FB. QR~I, low.

lie is soon connected with W I QKA in
Xashua, N.H.• and gives out with both his
own and QKA's kilocycles away from 432.
This is the FB kind of info you need on 432.
[ might say they were mighty close to the
black line of 28 me on the Hammarlund dial
also. \Vith this information and putting the
beam up N. W., [ was able to find WIQKA
also. Nashua is some 30 miles airline from Mel­
rose, Mass.

After checking over the various units on the
air and listening to as much news as I could
at the same time about the 432 me band , I
heard mention of CW signals. Well , why not?
On with the BFO Tuning close around 432
me. I soon heard what I am sure was an SSB
station in there, about 432.050. Could not quite
identify. Then came the final reward of the eve­
ning. Nice C\V signal with an exciting DX
type QSB on it, "CQ de W IQWJ: ' lIe is in
Springfield, Mass. , down in back of Mt.
Wilbraham and associated hills, some 83 miles
away from my Hat-land location.

The later part of the evening was naturally
spent in getting together various transmitter
sect ions. I will be on real soon now!

Note the cost so far. A 6AN4, a 6AF4, two
12AT7's, a handful of good Hammarhmd small
tuning capacitors. and a few copper coils and
straps.
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Jim Kyle K5J KX
1236 N.E. 44 th St.
Oklahoma City, Okla .

A two meier beam yOIl eml built! ill

half all hour at 110 cost.

The BH-2

Dissa t isfied with the range you' re getting
out of you r ha lo o r q round - plcne on 2
mete rs? And short of the cosh you thin k you
need to put up a beam? T ry the BH.4 then,
for some 6 db power gain (equal to in­
creasing your power by 4 tl rnesll . Al l you
need to build one a re the pa rts shown in
th is photo : fou r coot hangers and an o ld
discarded broom o r mop with a 4-foot han­
d le on it . Cost-nothing. Time to build it­
about ha lf on hour.

-
First step is to strclqhten ou t the four coa t
hcnc ers: g rab them with the pliers as shown
here and twist gently. They will pop apo rt
leaving a kinky portion which is very bri ttle;
on two of them, fla tten the kinks with co re .
On the ot he r two the kinks ma y be cu t off .
This sa ves hang ers if the first one b rea ks!

With all four coot hangers st ra ig ht it's time
to cut them to length . The longest one
shou ld be 40 inches tip to tip; the next one
is 38 inches. The two sho rter ones a re
36 inches a nd 35 V2 inc hes long , respec­
t ive ly. The photo shows the shortest hanger
being cu t while the othe r three lay on the
wor kbench.

•

These ore the tool s you' ll need to build you r
BH-4 : hand drill with 3/32-inch bit, pliers ,
tape mea sure, soldering iron, and file . You'll
al so need a hammer and a couple of nails
to mount the fini shed antenna in place otop
a second broom handle, and some o rd ina ry
insu la t ing tape to fasten the lead-in wire
to the support ing ma st. Either twinlead o r
coaxia l cable can be used for feed line, but
twin lea d is recommended since it hcs far
less loss per foot.
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WATERS UEW 572B HIGH POWER
ZERO BIAS AMPLIFIER TRIODE

PRICE: $ 13.95 each

The \ Va ters UE\ V572-B is a zero bias power triode ideally su ited for use
in grounded-grid linear RF amplifier service. T he UE\ V572-B has a heavy
graphite plate , is built in a hard glass envelope, and has a pla te d issipation
of 160 watts.

The UE\ V572-B may be su bsti tuted directly in eq u ipment where 8 11-:\.
tubes have been used, provid ing hi gher HI" output and longer life.

One UE\V572-B is the equivalen t of two SU A tubes. Users of today's
popula r linea r amplifier using 8 11A's will benefi t from the high plate dis­
sipa tion and considerab ly increa sed "power sensittvtty." For exam ple. typ ­
ical performance of the UE\V572-B in the Collins 30L- l Amplifier is shown
in the ra tings under four tubes in grounded-grid service at pla te voltage
of 1500 volts.

GENERAL CHARACTERISTICS - Filament :
Bonded r hona Voltage 6.3 vctts. Current
4 Am pe res; Amplification Factor 170

Direct rntererectrcee Capacitances: Grid
Plate 6 uuf; Grid Filament 5.9 uuf; Plate
Filament .8 uuf
Base : Medium Shell Small 4-Pin (A4-10)
Overall Oimensions: Length 6.50 max.;
Diameter 2.063 max., Cap. Cl -5

TYPICAL OPERATION 4 TUBES * Grounded·
Grid Operation Vo lts, Plate 1500; Mill i­
amperes, Plate 725; Dr iving Power, Watts
100; R. F. Output Power, Watts 800

"Ihis data taken with Collins 30L-l Ampli­
fier , dr iven by Collins 32S·1 Exciter

AF OR RF POWER AMPLIFIER CLASS B
(PUSH·PULL) MAXIMUM RATINGS D.C. Plate

Voltage 2,750 V; Maximum-Signal D.C.
Plate Current 225 rna; Maximum- Signal
Plate Input 600 W; Plate Dissipation
160 W

TYPICAL OPERATION 2 TUBES D.C. Plate
Voltage 1,500, 2,000 , 2,500; D.C. Grid veu­
age 0, 0, 0 V; Peak A.F. Grid-to-Grid Voltage
170, 160, 210 V; Zero-Signa l D.C. Plate
Current 60, 70, 80 rna; Maximum-Signal
D.C. Pl ate Current 350, 360, 400 me: Effec·
tlve Load Resistance Plate-to-Plate 12.500,
16,500, 15,000 ohms; Maximum Signal Driv­
ing Power 5.5, 7, 8.5 W; Maximum- Signa l
Power Output 380, 530, 730 W.

ALSO Please don'llorgel.
PATCH

Un iversal HJbrid
Coupler II

Model 3002

E V ltm
ElECTRONIC

VERNIER
TUNING

For KWM2!2A

Model 354 $23.95
KWM 2A

Model 355 $21 .95
KWM2

t
•
•

lITILE DIPPERtm
Model 331

2-230 mc in 7
ranges

TransIstorized
Tone mod. bu ilt in

$129.75

CHANNELATORtm
Crystal frequency

cont rol for
KWM2!2A
Model 349

$79.95

COMPREAMPtm
AUDIO PREAM PLI­

FIER/LIMITER
Model 359

Connects between
mike and mike in­
put on rig.
Increases effective
speech power up to
four t imes.

$27.95

$53.75
Fits Collins rear

perfectly

DUMMY LOAD
WATIMETER

Model 334
2-230 mc 52 ohms

SOW conti nuous
I KW intermi ttant
O·10-100-1000W

$79.75

UNIVERSAL HYBRID COUPLER
Model 3001

Same as 3002 except no compressor
buil t in $49.50

RETROFIT KIT
Model 358

Designed for Insta llation in 3001 Cou­
pler to modify it to 3002 circuit. Also
can be used In your own equipment to
build in a Compreamptm. $19.95

Q·MULTIPLIER
NOTCH FILTER

For 75S1 Model
337 337·SJA

$39.95
For KWM2/2A
Model 340A

WATERS WAYLAND MASS
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When both wires o f the twinlead ha ve been
connected, st retc h the feedl ine back a s
shown here a nd tape it fi rmly to the boom.
The distance between connections should be
13 inches, and the distance from the ta ping
poin t to the driven e lement along the boom
should be 7 inc hes . Use severa l layers of
tope for sec u ri ty .

To mount the a ntenna , cut two tr iangles of
thin plywood a nd nai l them to a second
broom hand le. Lea ve space at the top for
the antenna boo m to f it . Then na il the an­
tenna boom in pla ce as pictured here and
and you' re fin ished. The completed BH-4
should be mounted at least 20 fee t in the
a ir . If you can get hold of a TV rotator it's
idea l to turn it , bu t the Armst rong method
also works !

Slit the end of your twinlead back a bout
12 inches. Measure ou t 6 V2 inches from
the center of the handle, on the 38 -inch
e lement, and f il e through the paint to bare
metal. Measure back 7 inches from the ele­
ment toward the cente r of the antenna and
mark the spot. Stretch the twinlead from
th is spot to the fil ed port ion of the boom (as
shown in the next photo ) and mark the
leng th . St rip the insulation from thi s point
on ou t to the end, wind the wire a round the
element , and solder it in place. Use only
rosin co re solde r; a hot iron hel ps much here.

in the la st ho le . They shou ld be a tight force
fit in the 3/32 inch holes; push them
through unt il the so me length o f wire sticks
out on each side of the hand le. If the f it is
loose , kink the element right a t the mid­
po int (it can be bent st raigh t a ga in la ter
end the kink will ho ld it ) .

Using a 3/32 - inc h bit in the hand drill ,
dri ll through the handle at each of the four
marks. Make su re the holes are a ll para ll e l
so that the elements of the BH-4 won't be
t it led ca ttywa mpus when it's all done;
clampi ng in a vise a s shown hel ps.

Now it's t ime to a ssemble the bea m. Put the
40-inch hanger in one of the end holes. The
38-inch e lement goes in the next hole, the
36-i ncher next, and the 35 % inch one goes

Put the cut coat hangers a side and take the
hand le off the b room. It must be at least
4 feet long. Mark a hole location I inch in
from one end, a nd three more holes spa ced
16 inches a pa rt down the length of the
hand le .



1000WATTS..WITH WHEELS
The mobile SSB ki lowatt . . . once rare indeed, special
and costly . . . becomes easy to achieve, and econom­
ical too using only standard SSE units. This is
advanced equipment, sophisticated,in which t ransis­
tors and diodes replace vacuum tubes in all low-level
applications incl uding t he outstanding receiver. Cur­
rent drain is reduced .. . substantially. Equipment
size is scaled down mater ially. And these exclusive

SSE tra nsistorized designs reduce selling price by
elim inat ing duplicate parts and wi ring through the
use of bi-Iateral circuits that operate both during
t ransmit and receive. Using these big-value items­
5 8-33 for the exciter and SB1-LA for the linear, a
KW (p.e.p. input) f its handily into the family car
. . . and space-wise, the family wi ll never know the
di fference! See below how W6JPM did it.

•

I
,,

S8-33 serves as
4·band exciter

(80-40·20-15)
Note how little

space it occupie s.

The SSI·LA
4-band l inear

occupies modest
space in a seldom­

used corner of
th e rear t runk.

Band-spanner
"tap-aider"
antenna
wit h one of
th e new " gallon"
coi ls , tops off
this powerhouse
on wheels.

Power suppl ies, SB2-DCP
for SB-33 and S8·30ep
for SBI -LA are tucked
into engi ne compartment .

SB-33 389.50

SB1·LA 279.50

I SSEI
SIDEBAND ENGINEERS

317 Roebling Rd. , So. San Franci sco, Calif.

Please send SB E full -l ine cata log
describ ing all un it s used in th e
mobile KW.

NAM E

~AYTHEO~

JULY 1964

Export sales:
Raytheon Company. International Sa les &
Service, Lexington 73, Ma ss, U.S.A.

NUMBER STREET

CITY ZON E STATE

25



2300 Me

David H. Sandrock K7YJF
2741 E. Malvern
Tucson, Arizona

Wavemeters

One of the most fascinating areas of ama­
teur radio for the experimenter is that of the
microwave assignments. One large problem
looms immediately; fr equen cy measurement.
Above 450 me, the use of open wire lecher
lines becomes impractical d ue to the short
dis tances to b e measured and the excessive
rad iation. T he solution to the radiation p rob­
lem is to shield the lines or to use coaxial 01

cavity wnvcmctcrs. A goo d mechanical sys­
tem, employing a vernier for measu ring the
small distances, is necessary for accurate fre­
q uency measuremen t .

This article describes a coaxial cavity wave­
meter for the 2300 me band tha t can be built
entirely by hand tools found in the average
ham shack. \Vhile presented prim arily as a
construction article, it is also intended to show
what can be done with simple tools and eas­
ily-available materia ls in the field of amateur
microwave work.

-

Fig. 1-A 2300 mc coaxial wa vemeter
which can be bu il t entirely with hand tools.
A spinne r type knob is preferable for easier
operation.

-----

Fig. 3-The shorting plunger for the wave­
meter.

26

If the constructor is careful to do a good
job, a fa irly accurate instrument will result;
one which can measure a freq uency difference
of approximately 4 me. At these frequencies
this rep resents about 1.6%. \Vith the wiele
band of 150 me available, this allows opera­
tion q uite close to the band edges.

Const ruc t ion

All necessary dimensions are given in Fig.
2. The following information will be helpful
in choosing materials and building the various
parts.

A. Wavemeter Body: T his is thin walled
b rass tubing such as used fur sink drains. The
nut guide slot can easily be cut with the edge
of a large, fine file . Then give a fin al touchup
when fitting the nut (E).

B. Cavity End Plate : All three of these
d iscs ( D, C, D) can be cut out of a sheet of
the material with a circle cutter using a very
slow feed. Drill out the center hole to %", and
use a %" bolt chucked in a drill as an arbor.
Clean up the edges and turn to exact size
with a file.

C. Cavity End Plate and Dearing Mount :
Aluminum is called out as it is easy to work,
but any other suitable material available may
be used .

D . Cavity Plunger : After cutting this out,
d rill the center hole to %"; mount on the
arbor bolt and turn down as before. It must
be small enough to fit into the wavemeter
body after the fin ger stock is soldered to the
outside edge. Then drill the center hole to
19/32".

E. Nut : Steel is best to use, but is much
harder to work than aluminum. The number
13 drill is not the usual one to use for 1/4-20
threads, but it leaves more material for
threads than the usual number 8. Be careful

73 MAGAZINE



,

MOSL EY

HAS THE

OUTSTANDING
THREE ELEMENT

ARRAY fOR

TWENT Y

METER OX

OPERATION.

· · · · · · · · · · for 20
meter operation

ley A-203-(

Th e new clean- line A-203-C w il l g ive you that DX punch th a t wi ll
over-r ide QRM. The A-203·C is a three e le ment twenty meter beam
using swaged tu bing e lements to give th is antenna rugged dura bi lit y.
T he antenna has a spec ia l new type e lement de si gn that virtual ly
eliminates element flutter and boom vibration. A..203·C is a wide
spaced, gamma matched, full size beam that every ham needs for the
tough competit ion enforced by the pre sent conditions on the DX
bands. This antenna will equal the performance of many four to six
element beam s wi thout the headaches of large size and heavy
weight necess ary for these big beams.

• GA IN (B db. or be".,) (FIB 24 db.)
• HANDL ES MAXIMUM LEGAL POWER
• BOOM LENGTH 24 ft.
• MA XIMUM ELEMENT LENGTH 37 ft .

• TURNING RADIUS 22 ft.
• WIND LOAD (BO mph wi nd) - 140 Ibs.
• ASSEMB LED WEIGHT 40 Ibs .
• SH IP PING WEIGHT 4 9!'; Ibs,

.... 14 .1 14 .2 14 .3

MOSLEY ELECTRONICS INC. 4610 N. LINDBERGH BLVD. - BRIDGETON MO. 63044
•
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when start ing the tap to keep it perpendicular
to the nu t.

F. Plunger Motion Rods: When fitting these
to the plunger and nut, thread the 1/4-20 rod
through the nut far enough to extend through
the plunger center hold . Then with small
amounts of filing on the rods and nut, or
shims under the rod ends, the threaded rod
can be brought to the exact center of the
plunger.

G. Coax Center Conductor: If ord inary cop­
per tubing is used, make sure it is straight
and free from small dents.

H. Threaded Hod: This is 1/4-20 threaded
rod available in various lengths for homemade
Ll-bolts, etc. File or grind a Hat on one end for
the outer bushing and knob set screws. File
a fl at that will be positioned properly for the
inner bushin g. Let about %" extend from the
bearing on the knob end of the rod.

J. BXC Co nnector Mount: File to size; file
the %" radius with a half-round file. This is
soldered to the wavemeter body. The cou­
pling loop clearance notch can be filed through
both pieces after soldering.

K. Bushings: These bushings are to prevent
longitudinal motion of the threaded rod . One
goes on each side of the shaft bearing.

L. Vernier Holder: Any suitable sheet metal
on hand may be used.

M. Scale Holder: Same as above.
N. Coax Shorting Fingers: A source of fin­

ger stock is Eimac contact finger stock, carried
by Allied Hadio Corp; catalog number 42 P
086. This comes in 17/32" width and is three
feet long. The price is high: $5.77. As it takes
less than six inches for this project, it would
be best if you could get several who were
interested in building this wavemeter to go
together on the purchase of this item. How­
ever, if you can get some small scraps of
phosphor b ronze or beryllium copper, it is
possihle to make your own. It need not be
silver plated. Solder the inner shorting fingers
fi rst , as they will stay in place whil e the outer
fingers are being soldered A good way to hold
the outer fingers in place while soldering is to
wrap a wire around them and then sweat
solder, after tinning both surfaces . Clean off
any excess solder.

O. Coupling Loop : When assembled, the
loop should extend no more than W' into the
cavity. If the loop extends too far, the cou­
pling will be too tight , thereby lowering the
Q and broadening the response. If this is so,

[Text cont inues on page 32 ]
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ALLIANCE IENNA-ROIOR ®

lor CD Installations
The paten ted -rig id -offset design distributes the load over
a greater area and gives the rotato r a superior st rength to
weight ratio. Ideal fo r use with amateur multiband (t rio
bander type), and CB Beams.· This compact unit is st ronger
and lighter. therefore making it safer and easier to insta ll.
The Rotator un it is fully enclosed in a weatherproof. st rong
ribbed d ie-cast zinc housing. An important performance fea ­
ture is the combinat ion of the worm gear and magnetic brake .
wh ich has a high resistance to windmilling.
The completely trans istorized Model C·225. solid state control
features a patented phase-sensing electronic bridge circuit.
All you do is turn the knob and the antenna will automatic­
ally sync to t hat direction.
If you can lift and mount your antenna on the r enne .rctcr. it
will support it. hold it, and tu rn it.

. Recommended mounting one foot m ,u;imum above the ro ta tor.

For complete details write : Q List ed & CSA Approved

~:;) The ALLIANCE Manufacturing Ccmpeny. fnc.
.. tSubs'd ,. ry 01 Consohd l led EIK t ron,c s Industries Corp) ALLIA NCE, OH IO
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Olympia, Wash ington
3 18 No. Cap itol Way

Cent ral ia, Wash ington
2 17 So. Tower

The most efficient 2-meter mob ile
halo ava i la ble . .. del ive rs perfect
omni-directional performance with
unparalleled impedance cont rol.
Rugged center mount design elimi­
nates pattern disto rtion commonly
prevalent with off-cen te r mount
halos ... also insu res maximum
mechanical reliabili ty. Exclu­
sive Hy-Gain Beta Match pro­
vides an opt imum transfer of
energy. Heavy gauge seam­
less aluminum construct ion with
high impac t injection mo lde d
styron insu lators and heavy gauge
mach ine-fo rmed mou nti ng ha rd­
wa re. Rugged Center Mount Halo
only.. .ready fo r mounti ng on mast.
Model HH2BA $5.95 Ham Net

Stack 'em for 3.4db
Omni-Directional Gain
Fo r u nsu rpassa bl e pe rfo rm anee,
two 2-mete r Halos may be stac ked
to deliver 3.4db of omni-direct iona l
ga in. This two-element al l driven ar­
ray efficiently com presses radia tion
pattern and concentra tes energy at
the hor izon to deliver maximum
range. Stac ked array includes:
. 2 Model HH 2BA Center Mount Halos . .$5.95 Ham Net Ea.

• Model HHS2BA Stac ki ng Kit for 2 Mode l HH2BA Halos
and Model HMBA Mast $4.95 Ham Net

• Model HMBA heavy duty Telescoping Mast With
standard ~"x24 stud at base $5.95 Ham Net

• Model BPR S Cadmium Plated Steel Bu mper Mount w,t h
stai nless st eel st rap _ $5.97 Ham Net

Send for your copy of
Hy-Gain's 16-page Catalog

illustrating Complete line of
Base Stat ion and Mobil e

Antennas and Ac cessories
fo r VHF.

New 2 meter Center '
Mount Mobile Halo

Bremerton, Wash ington
1301 Pacific Ave.

Aberd een, Washington
510 West Wishkah

NEW 6 meter
Center Mount
Double-Ring
Mobile Halo
with Mast and
Bumper Mount
Model HH6BK

Seatt le, Washington
2221 3rd Ave.

Tacoma, Washington
2 502 Jefferson Ave.

•

. ,
A super ior quality mob ile
antenna package at a sensa­
t ional pr ice. Includes rugged
double -ring, center mount
s -rnete r halo, hea vy wal l
aluminum telescoping mast
and sturdy cadmium plated
bumper mount with stainless
stee l strap . Cent er mo unt
halo delivers perfect omni­
di rectional performance with
unparalleled impedance con­
tro l -eliminates pattern dis­
tort ion commonly prevalent
with off-center mount halos
- also insur es max imum
mechanical reliabili ty. Built­
i n Tu ni ng Rod s pr ov id e
precision adjustment to fre­
quency. Exclusive Hy-Ga in
Beta Match insures opt imu m
transfer of energy. Halo is

const ructed of heavy gauge seamless aluminum
tubing using high im pact, inject ion molded styron
insulato rs and heavy gauge machine formed mount ­
ing hard ware. Heavy walt telescop ing mast includes
provision for insta llat ion of a Hy-Gain Model HH2BA
2-mete r halo for duo-band operation, if desired. A
fantastic value...Model HH6BK ...$1 6.50 Ham Net

Performance-packed mobile antenna:

AVAILABLE THROUGHOUT THE WEST FROM:
Featuring the Northwest 's largest, most t omplete inventory of Hy·Ga in Produtts

C & G E L ECT R O N I C S C O .

Separately
• 6 Meter Center Mount Halo only.

Model HH6BA $1 0 .95 Ham Net

• Heavy duty Tele scoping Mast terminates at base with
standard ~"l(24 thread stud . Model HM BA $ 5 .9 5 Ham Net

• Plated steel Bumper Mount with stainless steel strap.
Model BPRS $5.97 Ham Net



For 6 Meters...
Top quality ¥4 wavelength wh ip const ructed of
taper ground 17-7PH stain less stee l. Supplied
complete with heavi ly c hrome plated single
hole body mount for installa tion at any number
of places high on the vehicle. 60 inc h radiator.
Model MW6 $ 10 .9 5 Ham Net

ModelW60 - Same as Model MW6 above withou t
body mount. Terminates into ~"x 24 stu d to f it
standard body mount or spring.$ 6.0 0 Ham Net

For 2 Meters ...
Taper ground ¥4 wavelength stainless steel I
whip. Complete with unique high-impact molded A..
styron base assembly for roof or deck mount ing. ...
Features solderlessconnector for RG-58/U coax.
Model MW2 $2.82 Ham Net

A vertica lly polarized omni-di rec tional wh ip
elect rically extended to % wave-length to deliver
3.4dbofomni-d irect ional gain. Sameouall tyccn- I
st ruction feature s as Model MW62 above. 52" ~
overall height. Model MG2.....$ 15 .6 0 Ham Net

,

The most eff icient Duo-Band Mobile
Whip available...elec t rically exte nded to
% wavelengt h on 2 meters to deliver
3.4d b of omni-di rect ional gain ... elec­
tr icall y extended to V4 wavelength on 6
meters for outs ta nding omni -di rectional
pe rfo rmance. Features he rme tic ally
sealed base matching inductor to insure
last ing dura bili ty. Unique high impact
molded styron base assembly permits
installa tion from exterior su rfa ce of
vehic le. Whip is const ructed of top qual­
ity taper ground stainless steel. Designed
for roof or deck mount ing... largest hole
required for installat ion. ¥4 inch . Feeds
with 52 ohm coax that co nnects in-
ternally in roof mount. Overall height, 52
inches. Mode l MW62 ...$15 .6 0 Ham Net

2 Meter Mobile Whip
Delivers 3.4db Gain Madel MG2

6 and 2 Meter Whips
Fabulous Duo-Band Whip
for 6 and 2 Meters Model MW6 2

Stainless Steel V4 Wave Whips

Horizontally
Polarized Duo-Band
Halo Installation for
6 and 2 Meters -;:::::.:;;::::1

Duo-Band performance on 6
and 2 meters at its Halo best ...
a new Hy-Gain 6 meter cen ter
mount halo -a new Hy-Gain 2
me te r ce nte r mou nt hal o ­
bot h mounted on Hy-Gain' s
heavy wal l aluminum mast and
secu rely a ttac he d t o t h e
vehicle wi th Hy-Gai n' s cad ­
m ium plated steel bum per
mount with exclusive stain less
steel st rap . Ru gged cen te r
mount halos deliver perfec t
omni-direct ional performance
with incomparable impedance
cont rol. Halos Beta Matched
to provide an opt imum tran sfer
of energy. 6 meter halo has
built-in tuni ng rods to provide
precision adj ustment to fre­
quency. Heavy gauge seamless
const ruc tion wit h high impact
inj ect io n molded styron i n­
su la to rs and hea vy gauge
mach ine-fo rmed mou n ti ng
hardware. Fed wit h separate
52 ohm feedl ines for maximum
per formance. Compl ete Duo­
Band Stacked Array wi th Mast
and Bumper Mount.. .

• Model HH2BA2 Meter Center Mount Halo $5.95 Ham Net
• Model HH6BA 6 Meter Center

Mount Halo $10.95 Ham Net
• Model HMBA hea vy duty Telescoping Mast

with standard %" x24 stud at base.... .... $5.95 Ham Net
• Model BPRS Cadmium Plated Steel Bumper

Mount with stainless steel st rap $5.97 Ham Net

..

...:..•- '•

Electronic Equipment Dist ribu tor
Rices Mill Road at Glenside Ave.,

Wynco te, Pa., U.S.A.
"

AVAILABLE THROUGHOUT THE EAST FROM:: /.~~
"HAM" BUERGER J'



[Wa vemeter from poge 29)

trim down the loop, or twist it to reduce
coupling.

P. Shaft Bearing: An excellent source of
bearings for this and other uses snch as panel
bushings are old potentiometers.

R. Bearing: Any metal on hand may be
used. This supports the free end of the thread­
ed rod.

Assembly
.\Iount the internal parts together as shown

in the photographs and drawings. Push the
plunger as far down on the coax center con­
d uctor as it will go, and insert the ent ire as­
sembly into the b rass tube from the slotted
end. Be careful when starting the plunger not
to bend tile shorting fin gers; also watch the
end of the slot . When tightening the mount­
ing screws, tighten each one a small amount
at a time to keep everything properly center­
ed. After all internal parts are in place, install
the BNe connect or. Oil the bearings and the
threaded rod lightly after assembly. Now try
turning the shaft . If there is any bind ing, try

' .... \l IT'V ["'b~ATf ;~ -2.~ rI<R£A~H' J".,
,C'.. ~ r:£'<Ti'" (~...... ..r r<l" ~Ii,,'r 61''',,,,,

I'L"toOt;, 1olt>7'QN IN'" N UT"

etA.'/oG '''5/01 11'14$

Fig . 4- This view shows how 011 po rts
shou ld be a ssembled before placing the m
in wovemete r body.

loosening the mounting screws and reposi­
tioning the various parts. A troublesome place
for binding is the two bushings on the end of
the threaded rod, It may help if several small
washers are cut from brass shim stock and
placed between each hushing and the hearing.

Scal e and Vernier Construction
There are two advantages in using a centi­

meter scale over an inch scale. One is the
increased resolution; about twice as good with

FIGURE 2 c ,
I
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AMATEUR BEAMS
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ALL GOLD CORODIZED

ALL GAMMA MATCHED

3 New combination 6 & 2 meter beams

5 New 6 meter beams .....;~
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1 New 1% meter beam r---------
f , S':NJ;~~;,-----------
I ]":(:II1'll«' J.I I 1'11:", -1

L 'n , 1lIl'()JI I_ «:Jl~'JlI (). I Jlf.tl~'J()lIr I
--- ' (7 # ,2( ) . I.a I.a ( " "---- ..,.,,. »

THE FINNEY COMPANY -----------J
34 West Interstate • Bedford, Ohio

JULY 1964
33



the apex of the triangle (see Fig. 5 ) . Where
thev cross the line one em. above the base ,
they are 0.9 mm. apart , which is necessary
for the vernier scale. Const ruc t th e vernier
scale with th ese measurements, using a very
fin e lettering pen and ind ia ink. After gluing
this to the vernier holder, cover wi th clear
lacquer or varnish for protection.

If inch scales are desired, the vernier may
be drawn in the same manner using inches
for all measurements.

A vernier caliper grad uated in b oth inch es
and centimeters is available from Edmund
Scientific Co., Barrin gton , New Jersey, for
$1.80 postpaid. (Catalog number 40,598)
This could be modified for use if desi red ,
ra ther than cons tructing your own.

Cal ibration and Use
T his coaxial wavemeter is an absorption de­

vice, like a set of lecher Jines. The distance
between two nun points is eq ual to a half
wavelength. The instrument is therefore self
calibrating. To measu re frequency hook lip
the circuit as shown in F ig . 6, either using a
crys tal detector with a sensitive microammeter
(50-100 rnlcroamps}, or a receiver covering
th is range such as the APH-5. Apply rf power
and adjust the wavemeter for two successive
nulls, noting the distance between them in
centimeters. Divid e 3,000 by twice this amount
to get the frequen cy direct in megacycles.

If several differen t frequen cies are meas­
ured, and th e reading of the null fa rthest from
the input is used, it can he plotted on a graph
against frequency. Now, only these readings
need be used for frequency measurement. Do
not attempt to use the distance from the input
end to the first null as a direct reading with.
out calibration . There are capacitive loading
effects which ten d to shorten this differen ce ,
giving an incorrect readin g.

Do nut try to measure frequen cies higher
than 3000 me with this waverneter. T he di­
ameter of the outer coax is large enough to
support other than the dominant TEM or
coaxial mode, and spurious reading may re­
sult.

If fu rther study along these lines is de­
sired , a bibliography is given which should be
very helpful to the experimenter.

I. Techniques of Microwave Me asurements, C. G. Mont ­
g omery, ~1. 1. T . Rad iation Lab. Series, 1st. ed., 1947,
:\fcGraw-Hill Book Co., N. Y.

2. Reference Data for Radio Engineers, 4th ed., 1956,
International Telephone and Telegraph Corp. , N . Y.

3.. Radio E ngineers H andbook, F . E . T er man, 1st ed.,
1943, )l cGraw·HilI Book ce., ~. Y .

4. Electric Designers H andbook, R. \V. Landee, D. C.
Davis, A. P . Albrecht, 19 57 :\lcGraw-HilI Book Co., N . Y.

5. Microwave T echniques, prepared b y J,L I. T . Radia­
tion Lab. For sale by Sup't. of Documen ts, Gov't Printing
Office, W ashington 25 , D. C., for $0.55. (NAVS H IPS
900,028 )

f
j em .

" ..~.. , OHHTQ~

the centimeter scale. The other advantage is
the ease of convert ing readings to frequency.
However, it is much more difficult to con­
struct the centimeter vernier because of its
small size.

A good source of centimeter scales are the
combination inch and centimeter wooden
rulers. The centimeter sca le is cut off and
sanded to size, then glued to the scale holder.

Draw a right triangle with a height of 10
em. and a base of one em . Draw a line paral­
lel to the base one em . above the base. Divide
the base in to millimeters direct from the scale.
Connect each of these millimeter marks with

Fig . 6-Schemotic of test setups. Fo r a t­
tenuator, use a long section of coaxia l
ca b le; o r vory spa cing between the two
dipole antenna s. At resonance, the indi ­
cation is a min imum reading .

I cm-'----

Divided into IOmm.
Fig. 5-Vernier construction. Ho rizontal
sca le greatly exaggerated for clari ty. Use
the line one em. above the base for the
ve rnier sca le divisions .

IOcm.

",.0'( ...1"
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WHETHER /T BE A VHF

MPLIDYNE LII8S

HAS IT
IF GAIN CONTROL
MIN GAIN 25 DB
50 11 1M PEDANCE

6 MTR $28 50
2, MTR ········ 34 .25
1

4
MTR 4 2 .50

KINGS PARK L.I . N.Y.

CONVERTER
1> ~

BOX 673

OR
BOTH

DISTRI BUTO R
INOUI RIES
INVITED

AMPLIDYNE LABS

TRANSM\TTER or

60 W AM B CW 6 B 2 MTR
ALL BANDSWITCHING
ACCOMPLISHED EL ECTRICALLY

$ 229.50

FOR FULL SPECI FI CATIONS
WR ITE FOR YOUR COPY
AMPLI DYNE VHF LI NE

New Mosley Cotolog
T his new 32 pa ge ca ta log lists in detail all

of th e Mosley h am products, comp lete with
specs, curves, etc. They give d ata on insta lla ­
tion, tuning info, a nd just about everything
else you could want to know. D rop a card to
Mosley E lectronics, 4610 North Lindbergh
Hlvd., Bridgeton, Missouri 63044. It wouldn 't
hurt if you mentioned 73.

New

Products

Mobile?
Scientific Associates, Box 1027, Manchester,

Conn., have announced some transistorized
converters which plug into yo ur car radio and
convert it into a short wave recei ver. T he 40,
80 and 160 meter mod els are $ 14.95, others
up to six meters are higher. \ Vrite for in fo
and p rices.

Boxes
If you like to build you'll find a whole line

of interesting chassis and cab inets availab le
from Holst rom Associates, Box 8640, Sacra­
mento, California. Send them a card for their
catalog 464. T hey've got some real modern
cabinets ; worth looking into.
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VHF Tunable Oscillators

E. M. Shulman K0CZD
Chief Engineer
World Radio La boratories
Council Bluffs, lowe

Ever build a 6 meter transceiver with a
tunable oscillator in the receiver? And listen
to it tune half the band in half an hnu r with
nary a twitch of the d ial? L ike I mean,
DRIFT, man?

Not to mention the ANL that lived up
only to the fi rst two letters? Like I mean it
made noise auto- (and I d o mean AUTO )
matically, but never heard of that "limit" bit?

And speaking of "heard," the local F~I

stations were what you heard, 150 kc wide
in several spots, especially the spots where
your neighbor said the DX was?

Well , 01' buddy, welcome to the club. I
went through the same thing and would like
to pass along some hard earned, useful, and
simple information.

First that matter of receiver oscillator d rift.
~Iy fi rst t ry used the circuit of F ig. 1. Very
simple, practically right out of the good 01'
d ependable or wrong or book. You can't tem­
perature compensate this babyl The first one
I tested was drifting in the negative di rection
(oscillator going higher in freq uency as it
warmed up ) even with no T C condensers in
the circuit! Sure I heard of PIOO positive

temperature coefficient capacitors . Very handy,
unti! I plugged another tube, same type,
into the socket, and saw the little beastie
pull a real b roken field reverse and take off
for the other goal line, d rifting just as fast
in the opposite direction. That one could be
compensated, but who wants to change the
T C condensers every time I change the tube?
There must be an easier way.

And of course there is. Look at Fig. I. Th at
tickler coil in the plate p rovides the feedback
that tickles the oscillator into oscillating, as
the hook says. But it also couples the pl ate
structure rather tightly to the fairly Low-C
frequen cy-determining tuned grid-circuit.
That means anything changing in the pl ate
circuit has a direct first-order immed iate effect
on the frequency of oscillation. And how the
plate moves inside the tube as it heats up
depends on relatively uncontrolled variables
such as the amount of stress remaining in the
internal welded connect ions of th e tube and
whether Marna Minnie sliced the mica spacers
straight. It is simply not predictable. In fact ,
I was unfortunate enough to find half a dozen
tubes in our original lab models of the TC-6
transceiver that stayed put very well, resulting
in a problem that I didn't kn ow exis ted until
complaints b rought about a second look and
our TC-6A re-design .

And that's only part of the p roblem. Here's
another. \Vatch out for slug tuned coils! They
drift wi th temperature changes. In most coils,
the slug is in direct metallic contact with the
chassis through the ad justing screw and end
mounting. This means the slug will be as hot
as the chassis, and also will change tempera­
ture when the chassis does. And in a trans­
ceiver that usually means every time you make
a fairly long transmission . Answer? Use a

V- Ie
'\ 1/2 6 EAB

I
/
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FIG.2 STABLE OSCILLATOR
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Now

House Type Power

- Anywhere!
Beach, Moun ta ins, Ocean, Lakes. Desert.
Camp, Trailers. Carnivals. Race Tracks. Ath·
letic Events, etc . Invaluable as Em ergency
power for Hospitals. Doctors' Offices, Farms
& Ranches.

For the Camper, Sportsman, Repair Man,
Farmer, Rancher, Radio Amateur. Musician,
or anyone who spend s time off the beaten
track.

S39.95
Input 12 Volts DC. Output 120 Volts. 60·Cycle
AC . 300 Watts.

light Weight - Compact - All Transistorized
Operate off s ta nd a rd 12-volt battery . In .
s ta ll in minutes . Short Circu it & Overload
Protected . Full y Guaranteed. For Higher
power (600, 900, 1200 watts or more) seve,al
POWERMAKERS ma y be co nnected in par­
allel.

Power for TV , Hi·Fi Stere o, Power Tools ,
Ble nder, Tape Re corder, Razor , light, Fan,
Transmitters a nd Rec e ivers, Hair Dryer,
Pumps, Electron ic Instruments , etc.

SEE YOUR LOCAL DEALER OR SEND CHECK TO:

~
~ TOPAZ "£ORPORAT[O

c» 3802 HOUSTON STR[ET· SAN O'[GO

t~ CALifORNIA 92 110 · PHONE, 17141 297·4815
~ Enclose Check o' Money O,de,
..-:=.. ( NO C,OD plene) 10' ' )9 '/5"

pi", ' l ' iO 10 C"".' posla K" and ,n,,, ,anee

slug tuned coil of the type that has a th readed
core and a slug that you ad just with all insul­
ated hexagonal tool. 0 T he insulating coil form
is pretty good insulation against heat as well
as against elect rons. Oh, as to why the slug
makes the coil ind uctance change with tern­
perature. It 's more than the mechanical ex­
pansion of the slug and the resultant change
in the physical position ; the durn thing also
changes in permeability with temperature.
Use as littl e a slug as you can and still have
enough ad justment range. You might even
want to hacksaw a long standard slug down
to half length or sn.

Also make su re the coil is well doped with
something that will keep the wires in their
place, like Q-dope or Liquid-Dope.

And fi na lly, use a circuit that couples the
tube as loosely as possible to the tuned circu it.
Make any changes in the tube to have as
little effect on the frequency as you can. Sec
Fig. 2.

And when you get done, it will drift . But
don't despair. It will drift slowly lower in
frequency as it warms up, and the d rift will
be the same even with d ifferent tubes.

A:\D .. . A:-\D . .. as the bearded one
might say.

With a T C here and a TC there
Xever fear and don't despair

Like a Porsche with a four-speed shift
It'll take a righ t angle corner without a

drift!OO
That is, the right choice of temperature

compensating capacitors will bring the gal­
loping critter to a hobbled halt . In the circuit
of Fig. 2, everything in the grid and cathode
circuits is NPO zero-temperature d rift except
the 7 mrnfd from grid to ground , which is
TCN-330.

Few other minor points. Plate d ropping re­
sistor in Fig. 2 is larger, resulting in lower

* Suitable form ..... ith 50 me coil and slug available
from \Vorld R adio as part ';:42-10, price about i'S cents.

•• O ver 110 :\IPII Porsche owners refer to it as a
"controlled dr ift" or .. :\I iga .....d. V irg inia , I thought you'd
hi t the wall !"
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Availablc at all good distributors

Ask for SOWL

Saxton's Open Wire Line

SOWL

About
2c a foot!Cost?

SAXTON
PRODUCTS

4121 PARK AVE.

BRONX 57, N. Y.

SOWL is balanced so you don't have to
use baluns or off center feed systems.

SOWL is available in 300 or 450 ohms

SOWL is available bare or wit h Farm­
va r insulation for those installations
where t he feeders just might be
touc hed and you want to have protec­
tion.

SOWL makes coax obsolete

SOWL is better than twinlead

SOWL has 1/5th the losses of coax

SOWL has 1/3rd the coast of coax

SOWL has twice the life of coax

NEW FEEDLINE
INVENTED!

Of course if you are a dyed in the wool coax
man we do make coax in all of your favorite
sizes ami impedances. W e would be much
obliged if you would ask your dealer for our
mike cable, rotator ca ble, test lead wire, zip
cord, ground wire, antenna wire, twinleads,
antenna insulators, standoffs.

pla te voltage aud coo ler less-drift operation,
Also, the plate in Fig. 2 is bypassed directly
to ground , min imizing its effect on the tuned
ci rcuit vastly , compared to Fig. I where it is
coupled d irectly to the tuned circuit . The
grid-cathode capacitance of the tube" 3.0
mmfd, is shunted by a 6.8 mmfd ?,:PO con­
denser which serves three purposes. It de­
creases th e tu ning ra nge of the oscillator (or
increases the bandspread. Same thing ); it
makes any change in the grid capacitance a
smaller pa rt of the total capacitance, m aking
for less d rift ; and it decreases the coup ling
between the tube and the tuned circui t.
.\I ake this one as large as you can and still
have good oscilla tion and sufficient coverage
of the tuni ng range. The 30 mmfd NPO from
cathode to ground se rves much the same
purpose.

Xow for that A:\L bit. See the circu it in
F ig. 3. Good or series gate self adjus ting
noise limiter, except I cleverly saved space,
weight , and mon ey by using one 0' them thar
l'i l or diodes. The handy 1:\34, 02.

\ Vith a back resistan ce that mad e the gate
look open even when the instantaneous noise­
ap plied hias said it should be closed.

An d th at cute l'il d iode labeled "high-back
resistan ce 1:Ntj4" d id n't cure the trouble? It
did not!

Explan ation? At least one manufacturer's
IN5 ·1's are not as high a back resistance as
advertised! 1 use Ohmite I N54's for D2 now.
The back resistance depends of course on
what back voltage you measure a t, but on a
Triplett model 630-APL on the ohms x 100 K
scale with about 18 volts applied, the back
resistance is above 20 megohms. On a Simp­
son 260, H times 10 K scale (h ighest on the
mete r) with about 7!:i volts of battery in the
instrument, the needle barely budges off the
p in. That limite r works now.

And that last item , those F.\l b roadcast sig­
nals. F irst , how do they get in there, anyhow?
Second , how many ways can you get rid of
them, and which is easiest?

W ell , we better look at some figures now,
but we will on ly add, subtract, and multiply
by 2, so if a kook like me with no d egree can
figure 'em thru, you can too.

O ur if frequency is 2 .1 mc. .\l y osci llator
operates on the low side of th e signal, which
means that from 50.0 to 52. 1 I don't hear any
ham images, and there is not too much com­
mercial stuff in the 47.9 to 50.0 image range,
giving me a nice clean no-birdies receiver over
at least the popular fi rst coup le of megacy­
cles. Except for those bl asted F.\l stations !

Now the multip lying. Let's say the receiver
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you 'll have to gang-tune the rf stages, no
broad-banding, which also helps eliminate
cross-modulation and images. It is excellent ,
but expensive and time consuming. Method
two will help eliminate all birdies and spu­
rious responses, but it also is not cheap and
easy.

Method three has one drawback : each
tuned circuit will really knock out the inter­
ference only over about 500 kc to perhaps 1
mc at the most, but that is usually all that is
really needed. And it is cheap. And it is easy.
See Fig. 4. Make up a little slug tuned coil.
Connect a small NPO condenser across it and
grid dip it to make sure it will tune 88
th rou gh 108 me. the F~[ band. T hen hook
it up with the condenser in series with the
coil, and connect it from grid to ground of
the rf stage. For the ultimate in suppression,
connect another one from grid to ground of
the mixer. On 6 meters, the circuit will look
like a small condenser. It will look to be t
the size of the condenser used, as the series
co il will cancel out ~ of the condensers' re­
actance at a frequen cy ~ the resonant fr e­
quency. That is, if you use a 4.0 mmfd con­
denser in the circuit, it will look like only
3.0 mmfd to the conve rte r on 50 me. This
will mean you'll have to back out the slug or
remove a turn or 1\\'0 from the an tenna coil
or mixer coil with which the F~l trap is used

(Continued on page 42}

MIXER

Fig . 4 FM Series Trap in RF Stage
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Fig . 3 Series Va lve Noise Limite r

is tuned to 52.1 me. The oscillator is then 2.1
me lower, or 50.00. The second harmonic of
the oscillator is at 100.00 me. If a very strong
signal gets through to the mixer on 102.1 or
97.9, it will be converted down to 2.1 and
barrel right through the if . M y Measure­
ments Model 80 Standard Signal Generator
says it takes about 300 microvolts to be no­
ticeable. And remember, most ham receivers
consider 50 microvolts S 9 . This means it takes
an S 9 plus 15 db or so signal up in the F :\l
band to give trouble. But brother, when you
live in the same town with a 20 or 30 or 50
kilowatt F~ I signal, he is S 9 plus I5- and
then some.

There are th ree ways to lock the ham
door before the wol f gets to the horse's ear.
One: Use enough high-Q tuned circuits at
50 mc so that the F~I signal never gets into
the mixer. Two: Thoroughly shield the oscil­
lator and bring the output through a low pass
filter so the oscillator second harmonic does
not get to the mixer and the FM signal has
noth ing to beat with . T hree: T rap out the
F.M signal with a tuned circuit .

If you are building the ultimate receiver,
lise methods one and two. Method one means

AI7
68

_ -1 7

v-,
6 BA6

C,9

.0' T IC20
- ·,- J·-J)H

.0'

s.c! .......: 11 1
MocMI 567..50
Oth.........1.I..... S77..s0

Famous CUBEX MK II I 3 BAND O UAD gives you 3 full size,
full efficiency beam an tennas with seporate full wave driven
elements o n each band in holf the space required by a 3 el ,
20 mtr. beam.
See Art ic le - " How D X King s Rate Antennas," OSl, Jan .
1964 issue, pg . 75.

,

_ SETS DX CONTEST RECORD
iP-~ WITH CUBEX MK III QUAD
~ ~ With your antenna I made the highest score ever made ...
'\ ""'-®@ in the ARRL 1959 DX Contest . . . has n ot been matched

~ s ince. (2/16/62) A. W . Hingte K6UOM (ex-W4FVR)

,
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using the
D W

DESiGN CONVERTERS
(AND INVERTERS) MANUFACTURED EXCLUSIVELY BY L1 N~."R WSTEMS, INC.

*ISSEI

*

CUSTOM DESIGN FOR ANY APPLICATION

the best supply
money can buy

AVAILABLE THROUGH YOUR
DEALER OR WRITE FOR

FURTHER INFORMA T!ON

L/NEAR

SYSTEMS

The

w©~~1JillJ OOWW
is providing the
ultimate in performance
when powering these
fine transceivers in
mobile service.

605 UNIVERSITY AVE NUE

LOS GATOS, CALIFORNIA

INC.
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[Oscilla to rs from page 40]

to repeak the converter on 50 me.
Tune in a real loud interfering bothersome

F~I signal. Tune the F~I trap slug. As you go
through the right spot, the F~I signal will
d isappear. Our signal generator says where
300 m icrovolts at 102.1 was audible before, it
now takes about 6 THOUSA:\D microvolt s to
interfere. That's about 26 decibels rejection.
In pract ice , it has made the difference be­
tween speaker bl asting noise over 150 kc of
the ham} and completely inaudible- except
maybe if you put a bfo on, you kinda th ink
you might be able to spot a wishy heterodyne
where they used to be, unless it's \VIFZJ or
HOY on forward scatter. And that was with
just O?'JE trap in the rf stage grid .

T o summarize : For oscillator stab ility,
watch these four items. ( 1) Use a circuit
which couples the tube loosely to the tuned
circuit. (2) If you must use a slug tuned
coil, lise a threaded form where the slug has
IlO metallic heat-path to the chassis and use

as small a slug as possible. (3 ) Dope your
coil so the wire can't sh ift with heat. And
(4 ) build like a vfo . Or like a battleship. They
should be synonymous. Make it physically
solid . Good idea to put the oscillator in the
comer of a chassis, as that usually wiggles less
than a spot near the m iddle .

T o make a noise limiter work, if using the
series type , make sure the diode h as a very
high back resistan ce. Measure the thing on
your ohmmeter. If you can't find one in at
least the 10 to 20 megohm range on a VO~1

(don't use a VTV:r..l , it may fool you), use a
tube inst ead of a crystal.

To get rid of F~I interference, build a good.
expensive design with shield ed and filte red os­
d ilator and several gang-tune rf circu its, or
put in F~1 traps.

And good luck on your next project!
Note: The F~I trap consisting of slug tuned

coil wired to 3.3 mmfd N PO condenser is
\\'RL part # 43.3, about 75c. The 7.0 mmfd
:'\-330 condenser is \VRL =20-21 about 50c.

6 Meter VFO
The Easy Way

Jerry Boucher WA6CDO
909 Hciqht St.
San Francisco 17 , Ca li f.

RG-58/ U

F IGURE
VfO CON TROL

A comparison of the more popular vfo cir­
cuits and the osci llator in the transmitter
brought me to the conclusion that I had the
oscillator-I needed only to shift its frequency
around a bit.

A few sorry attempts at rubbe r crystals left
me with the idea that I h ad an impossible
problem, until I tried plugging a series-tuned
circuit at 8 mc into the crystal socket-and it
worked! The grid drive was actually slightly
higher th an I had been getting with the
crystals. The advantages of this circuit be­
came immediately apparent . Varying only the
oscillator in the transmitter meant that there
was very little voltage present in the vfo con­
trol, no extra power supply to build, and no
tubes to heat and cause drift . All necessary
parts-two variable capacitors, a piece of m ini­
ductor, a vernier dial, and a cab inet-were in
the junk box or could be picked lip at the
local surplus store for almost nothing.

Construction was quite simple. I used a 4
inch square aluminum box that I had h andy
because it a llowed plenty of room to mount an

L,

c, 75mm t AIR TRIMMER
Cz 15 mml VARIAB LE
i., 32 T URNS * 20 ENAMELE D WIRE

s.e- DIA 2" LONG ( B a >+' 30 07 )

T his spring 6 meters opened up and found
me with three crystals and 20 watts of rf.
Since there was qui te a pile-up at 50.25, and
the frequencies above 50.5 are a no man's
land out here in the land of Channel 2. I be­
came aware of the value of a vfo.

My being a little strapped for funds, com­
pletely wi thout test equipment, and having
the state-of-the-art cond itions ( no drift ) to
comply with , presupposed some pretty strin­
gent cond itions : namely- economy, simplicity,
and no goofs.
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CRYST AL HOLDER __ '1, i

I

Remotely tuned

for 40 and 75 meters
also 10 meters

ROTATABLE DIPOLE

I

!

'I

the home of originals

~
~ ~=
~I ~

CLIFF-DWELLER
by IVEW-TROIVICS

RG-58/U

.- INSULATED

'CO

_STAND · OF F

DIAL-

VELVET
VERNIER

old National Velvet-Vernier mechanism. The
larger capacitor was mounted above th e dial
and the small capacitor was mounted on a
ceramic spacer from the bottom of th e box.
The coil is supported at one end by the frame
of th e larger capaci tor and at the other end
by a stand-off insulator on the rear panel. The
connecting cable is terminated at this point­
the center conductor soldered to the coil and
the braid to a grounding lug under the insula­
tor. A No. 12 copper bus wire was used to
insure good ground connections to all
ground points and to the coax. The box was
mounted on rubber feet to avoid mechan ical
vibration. The dial was inked on white paper
and attached to th e panel under a piece of
clear plastic by three small self- tapping
screws.

A word of caution to those not experienced
in vfo construction. Mechanical rigidity is very

51

If you live in a congest ed area or on a
sma ll lot you can st ill operat e bea ut ifull y
on t hese two popula r bands with a CLl FF­
DWELLER CD 40-75. Band switching and
tuning are performed on the cont ro l un it
locat ed at t he transm itter. Extremely flat
VSWR of 1.1 t o l over ent i re band . This
an tenna is a MUST for thousands.

Model CD 40·75 $ 129.50

See the CLIFF·DWELLER at your distribu­

tor or write for comprehensive literature.

c,
NEW-TRONICS CORPORATION

" the home of originals"
3455 Vega Ave., Cleveland, Ohio 44113
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FIGURE 2
OSCILL ATOR IN TRA NSMIT TER

importan t in the tuned circuit of any vfo. This
circuit is sub ject to capaci ty between the cab­
inet and the components. Any movement of
the coil or capacitors will result in a frequen ­
cy shift which can be cousideruble when used
in a circuit multiplying to .50 me. G ood sym­
metry in placement of the components should
also be observed. No. 12 copper w ire was
used for all connections within the unit to
avoid vibration. The box itself is rigid enough
to stand all but direct p ressure against the
sides.

The unit was calibrated against an accurate
receiver, fi rst setting it to about 8 me with
C2 fully meshed and tun ing Cl. Next, the
harmonic was picked tip at ,50 me by varying
C2. A mark w as placed on the cabinet at 50
me and every 100 kc up to .52 me . (Another
sett ing of C 1 will be necessa ry for .52 to .54 me
if you w ant that part of the band ) . A dial was
made from hea vy white p aper and inscribe d
at Su-kc intervals using the spots on the cub­
inet as a guide. (T his is best done using the

Low Cost VHF Yagis
from TV Antennas

T here's only one thing better than a low­
cost antenna, and that's a no-cost antenna .
But don't let me fool you; unless someone
gives you an antenna, there just ain't no such
animal.

But, then, someone gave me an antenna.
It was a ten-element Chan nel 10 television

Yagi , and it lounged around my garage for
two years before I got wise to its possibilities,
and then only after my ten -element two-meter
Yag i fell down . (It fell d own because I was

44

SPOT control on the transmitter. If you do
not have a SPOT control, it is eusv to add.
Just cu t t he oscillator ou t of the keyin g cir­
cuit and apply power with the key up ) .

The unit has fun ctioned very satisfa ctorily
at my stati on for more than six months w ith
many hours of on-the-air time. It has b een
and is being used in con junction w ith a
Harvey-Wells TBS .50C. I have also tried it
with a home-brew transmitter with a similar
oscillator circui t. Both transmitters respond
very well to the VFO control.

Grid drive to the fin al of the Bandmaster
at op timum frequency U50.2,5 ill this case)
is 1.9 rna with a good active crystal, and a
shade more wi th the vfo. At freq uencies
other than w here the osci llator and tripler
are p eaked , drive is even higher with the vfo.
For examp le, 1.4 vs 1.2 rna on the rock at
50 .6 m .

The Bandmaster is a 6AQ5 oscillator-doub­
ler, 6AQ5 tripler and 807 final ( running at
30 watts input here ) . The only thing special
about the oscilla tor is the .50 mmfd capacitor
from the grid to the bottom of the cathode
resistor. This was added at a much earlier
date to improve the response to weak cryst als.
The oscillator w ith the tuned circuit in place
of the crystal will not oscillate wi thout th is
capacitance.

The vfo has been use d at \ VA6C DO for six
months in many local QSOs and wi th eigh t
states, .\I exico and Ca nada, and has only
once been accused of drift . This complai nt
came from a local friend and is repeated each
time I work him. H is receiver ... ? (I get the
same report with a rock ill the socket l)

... WMiCDO

R. F. Va n Wick ie W 6T KA
P.O. Box 4051
Sa nto Barbaro , Cali f.

taking it down to fix it. I fixed it , permanent­
ly. ) Necessi ty is the mother of invention,
and all that.

Now, not everyone has a ten-element Chan­
nel 10 Yagi given to him , but the poin t is
th is: if you look around you may be able to
find a used (mine w as well used , in a sa lt-air
climate ) tv an tenna w hich w ill work as well
for you all the VH F bands as mine has for me
on two meters.

A ten-element channel 10 Yagi is about
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TRANSCEIVER HIT PARADE

54.00
59.00
29.00
49.00

125.00
95.00

390.00
199.00
319.00

15.00
39.00

179.00
69.00

399.00
179.00
99.00

1!'9.00
69.00
22.00

Aga in th is month as for th e past many months we
bring yo u an exce lle nt listing of full y reconditioned and
fully g uarante ed amateur e q u ip men t at realist ic pric es .
W e app re ciate ve ry much the f in e ret u rns we a re rece iv­
ing from our ods in 73 Mogozine . Aga in we re pea t , if
yo u are not a lready 0 satisfied customer of ou rs w hy not
g ive us a try toda y.

WRITE FOR LATEST REV ISED BULLETIN
ISSUED MONTHLY

AMERICA'S MOST RELIABLE DEALER

73 St O!l Burghardt W 0 BJ V
CASHI NO TRADE

COLLINS 75S-3 Rece iver (exceuent condition) .. $449.00
COLLINS 31 2B-4 Console 139.00
DRAKE 2A Receiver . .. . .. 169.00
EICO 722 VFO .. _ . , 39.CO
GLOBE CHI EF DELUXE TRANSMITTER 39.00
GONSEr GSB·1OO SS8 Exciter . .... 199.00
GONSEl Super 12 Converter . . .. _. . .. 19.00
GONSEl G-66 and 3 way Su pply . ... 75.00
GONSEl G-66B and 3 way Supply 85.00
HALLICRAFTERS HT-32 AM / CWISS8 Transmitte r ... . 299.00
HALLIC RAFT ERS HT-32A AM/ CW/ SSB Transmitter . . 319.00
HALLICRAFTERS HT·37 AMICW/SSB Transmitter , 279.00
HALLICRAFTERS HT·41 KW Linear 199.00
HALLICRAFTERS SX- 101 . .. . _ . 179.00
HALLICRAFT ERS SX-99 Receiver .. .. . . .. .. . . 89.00
HALLICRAFTERS SX-140 Receive r _ .. 69.00
HAMMARLUND HQ-l ooC Receiver _. . . 129.00
HEATH TX·l Apache Transmitter _. . . 169.00
HARVEY WELLS TBS 500 Transmitter

with matching AC Pwr Supply . _ .
HEATH KIT MT· l Cheyenne Transmitter .. , .
HEATH KIT HP-IO DC Power Supply . . .
HEATH KI T HP-1 3 Transistorized DC Supply .
HEAl H KIT HW·12 Mobil e Transmi t ter __ _
HEATH KIT DX· I OO Transmitter . ' .
HUNTER BAND IT 2000 . ,.. . . . _. . . . . . . .. . .
JOHNSON VALIANT Factory Wi red (excellent) _. . . . . .
JOHNSON VALIANT I I Fact ory Wired (l i ke new) .. .
JOHNSON 250-46 Phone Patch . . . . .. . .. _..
JOHNSON Standard 275 watt match box . .
JOHNSON PACEMAKER _. . . .. .. . ..
KNIGHT RIOO Receiver and Speaker .
NATIONAL NCX·3 wi th AC Supply,

Demonstrato r with fu ll warranty .
NATIONAL NC·300 Receiver with Speaker . . . . . .
P&H LA400C Linear Amplifier (l ike new) . _ .
SBE· l IA Linea r (li ke npw)
SWAN SW· J2 DC 80n volt mobile supoly
TECRAFT Model CC50 6 mete r converter 14 to 18 mc IF .

TRULY OUTSTANDING VALUES

SPECIAL COLLI NS PACKAGE:
COLLINS 75S1 Receiver
COLLINS 32S1 Transmitter 5795.00 Cash
COLLINS 516F2 AC Power Su pply
COLLI NS 312 84 Console S89S.00 Trade and , or t ime payment.
ALL IN EXCELLENT CONDITION!

SPEC IAL HALLICRAFTERS VHF PACKAGE:
HA·2 Two Meter Transverter Regular 5349.50
HA-6 Six Meter rren sverter Regu lar 5349.50
P·26 AC Power Supply Regular $ 99.50

OUR SPECIAL $499.00 Cash On ly $798.50

369.00
110.00
119.50

DRAKE

TR 3 Transceiver 550.00
AC 3 AC Supply 79.85
MS3 Speaker 19.95
DC 3 DC Supply 129.95
Mk III 6.95
COLLINS

KWM 2 Transceiver 1150.00
516 F2 AC Supply 115.00
MP I DCSupply 198.00
351 02 Mobile Mount 120.00
HALLICRAFTERS

SRI60 Transceiver 349.50
PI50 AC Supply/speaker 99.50
PI50 DC Supply 109.50
MR 160 Mobile Mount 14.50
SBE

SBE·33 Transceiver 389.50
SB 2·DCP DC Inverter 79.50
SB·I Mobi le Mount 12.50
SB·I LA Linea r 279.50
SWAN

Swan 400 Transcievers 375.00
Swan 406 VFO 65.00
Swan 420 VFO 120.00
Swan 11I7B AC Supply 75.00
Swan 512 DCSupply 145.00

NCX 3 Transceiver
NCX-A AC Supply/ speaker
NCX·DDCSupply

Write for our Special

Transceiver Packet
.ox
37A

PHONE•••5749

WATERTOWN, SOUTH DAKOTA
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>:< O rig ina l T V antenna elemen ts removed.
A -Qriginol ref lector removed and t ubing
from origi na l d ipole-a ttached to extend boom
for prope r reflector spacing.
B-New reflector, mode from two removed
elemen ts . ..
C-New dr iven elemen t (folded d ipole )
mode from Va" alum inum clothesline wi re .
D--Portions of removed e le ments a ttached
to existing elements to make d irecto rs proper
leng t h . See text.
E-Yogi is fed wit h 300 -ohm TV line, o r
th rough " Q" matching sec tion or stub for
lower 5WR.
Al l e lemen ts, except feed point of driven
e lement, are connec ted d irect ly to boom; no
insu la to rs used .

since the idea of a metal mast sticking up
among the elements did not ap peal to me,
nor would the antenna have liked it very
wel l.

SWR? 2.5 to 1 at 146 me, 2.0 to I at 144.2
me. The purists will protest, but I think about
the small additional losses caused by SWR
on a low-loss line (I use a good grade of
300-ohm tv line ) and realize that there isn't
much to worry about. Besid es, I plan to in­
stall a simple stub or "Q" section matching
arrangement which will reduce the S\VR to a
much lower value.

The fru its of my labor are illustrated in
the accompanying photograph.

What's the gain? H eck, I don't know the
precise value, and I won't fool you with
phony figures. But I think, from my crude
measurements, that the gain is abou t nine db
over a dipole, and the front-to-back ratio is
better Ulan 20 db. However, these are only
rough measurements, so I won't promise any­
thing.

Don't get the idea that you can use only a
Channel 10 TV antenna-that just happened
to be the basic material I had at hand . Any
TV Yagi d esigned for Channels 4 through 10,
and even some of the all-channel tv antennas,
can be easily modified into two-meter beams.

For six meters you can use a Channel 2
antenna by lengthening the elements ever so
slightly. T he element spacing is satisfactory
just as is. And for 220 me, a modified (just
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\
,
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•

W6TKA's two-meter Yogi , made from modi ­
f ied Channell 0 TV antenna .

seven feet long, and has ten elements (natu­
rally ) spaced about 8'~ inches . As you will
note from the sketch, I removed the original
driven element and used. about six inches of
the large-diameter portion of it to extend the
boom about six inches so I could space the
new reflector (see sketch ) 16 inches (0.2
wavelength ) behind the driven element,
which I fashioned from a length of aluminum
clothesline wire. (Sears, Roebuck and Co.
catalog. Don't attempt to use tv ground wire
which the radio supply houses sell because it
is too soft.) I left the first and second directors
in their original 8J2-inches-apart locat ion,
which is approximately what the spacing for
these two elements should be in a two-meter
Yagi. I then removed every other director,
and wound u p with a seven-element beam.
But with elements much to short for two
meters.

Aha! Those elements I removed! As per the
sketch, I attached (with 6-32 machine screws,
lockwashers and nuts) the necessary add ition­
al lengths to make the elements the required
lengths for two meters. The seamed tubing
cuts easily with sharp tin shears (mine are
dull ) , and I hammered the ends of the ele­
ments flat.

Now ... as to mounting th is beast, you will
note that I reside in Southern California,
where the sun shines 24 d ays out of the year.
Out here in this intellectual wasteland (as
some of my Eastern contemporaries are fond
of describing this locale ) we use vertical po­
larization on two meters. This means two
holes have to be drilled in the boom to relo­
ca te the " U " holt so that the antenna can be
mounted vertically. I used a length of dowel
(well, an old broomstick, if you must ) to
mount the antenna on top of a steel mast ,
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shorten the elements ) Channel 13 Yagi is
inexpensive and works sp lend id ly. Even if you
have to buy a new TV antenna, you're still
money ahead. Consul t any catalog (Allied .
Xewark, Harrison, to name but three ) and
you'll usually fi nd T V antennas cheaper than
VIIF ham band antennas. (Of course, if you
can con a TV serviceman out of a good, used
an tenna, so much the better! )

A new, ten-element Cha nnel 10 Yagi will
cost under $66.00. A Channel 4 or Channel 6
Yagi costs less than $13.00. That Channel 2
Yagi for six meters costs under $14.00. (T hink
of it! Ten elemen ts on six meters for $14.00!)
And a Channel 13 Yagi for 220 me will cost
about the same as the Channel 10 Yagi.

Compromise? Sure, but it's cheap, and it
works.

Eight-over-eight skeleton slot antennas, per­
fectly-matched Yagis, and all that, are just
dandy, but for the ham who occasionally finds
himself short of cash, or who simply doesn't
want to tie up much money in ham gear,
this is an example that there are several ways
in which you can have a VHF antenna that
will perform quite respectably, I can't help
but think that too many of us hams buy nearly
all of our gear ready made. I'd like to see
more nuts, like me, build or improvise their
own gear, especially antennas, about which
I am especially nutty.

The SSE SS -33 pocks plenty o f SSS punch on
80, 40. 20 and IS meters sideband w ith 135
w o th PEP. AC power supply ond specker
built-in. Upper or lower sideband selection b y
a front panel sw itch . Has a steep-slope Collins
Mechanica l filter.
Hert~ indeed is a small in ve stme n t with b ig
return. $389.50 Net
Choice of 2 DC Suppl ies

581 -0(1' $59.50 Net
S82·DCI' $79..50 Net

ALSO IN STOCK : S8 E Model S81·LA Full KW
PEP " ·Bond Lineor Amplifier $279..50 Net

We mointoin the lorgest stock of used equipment
in the Nort heo st - Eng inee ring Deportment - Time
I'o yment I'[o n evetleble.

WRIT E FO R LATEST COMPLETE LIST

&~RADIO
P.O. BOX 312 603~~~-~358 CONCORD. N. H.

•

. .. W6TKA QSL Holder

( DEALERS: ASK FOR SA~tPLE OF nt­
PROVED STYLE IF XOT ALREADY IN
YOU R STOCK)
IF XOT AVAILABLE FRO~ 1 YOUR DEALER
OR DER DIRECT

POSTPAID & GUARANTEED FROM:

TEPAPCO
Box 198N, GALLATIN, TENNESSEE 37066

NEWLY

IMPROVED

PLASTIC

PACKET

FRAMES &

DISPLAYS

20 CARDS•

10 PACKETS

$3.00

(

I

3 PACKETS

$1.00

-
KlAtL" ' al ,

•'IT.'.,
•

waDIP

Swampscott

The Swampscott Convention is sti ll the
largest in the country, with close to 4000 in
attendance. The big prize this year, a Galaxy
Transceiver, was won by R. ,V. Carlsen
W2ZBS of Poughkeepsie, N.Y. and is here
presented by Cene Hastings WIVRK, co­
chairman of the convention.
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USE AS DELUXE FIXED STATION.••
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BOTH LESS
THAN ONE-HALF

CUBIC FOOT
IN SIZE

BOTH
TRANCEIVERS

ONLY
6" x fOV." x 11'14 "



ONLY $469.95
I I

GALAXY :I COVERS 3.5-4.0, 7.0-7.5, 14.0-14.5, 21.0-21.5 and 28.0-29.0 *MC
*Factory supplied 28.0-28.5 and 28.5-29.0 MG.
Optional crystals available

ONLY $349.95
: f I I I

GALAXY mCOVERS 3.5-4.0, 7.0-7.5. 14.0-14.5 MC.

I I I

GALAXY OF FEATURES (For both the][ and DIJ

"Ieap-

• DUUIE ACCISSaR' CONSOlE nt 95
SpUhl, ,bene ,Iltll, SWR 'ridle, YU meter,* TRAHSISTORIZ£D DC SUPPLr SllUS* UNIVERSAL MOBILE BRACKET S1.U

.. nSf POCkfT YO~ UU5
* REhlOH YfO nus

m.'i1e/Hu~ station 1$8
•

•

* At PlIWU SUPPLY 519.95* SPEAkU CUNllOl£ \11.95
, huSIS At 5'''11

.. 164 KC CAUIRA OR 51.....' •

* Suppression better than; unwanted Sit 55 db. car- * Exceptionally good AVe
rier 45 db * Accessory compatability (see below)* Highest receiver sensitivity; Y, uv @ 10 db SIN * Shifted carrier ew prevents Transceiver* "Smooth as silk" Dual vernier; last 12;1 . slow 12;1 frogging"* Easy reduced-power tune-uo * Extra clean ew keying* New advanced hybrid circuitry -transistorized VOX/AUDIO/AVe* Highest stability -drift less than 100 cycles in any 15-minute period after warm·up* Panel selection 01 VOX/PIT .* Panel calibrator adjustments* VFO Dial illuminated in three-color, and a well lighted "S" meter. Engineered for con,enient mobiling.

GALAXY m&I ACCESSORIES



Part II

Smaltz for Semiconductors

Robert A. Kidder

In the fi rst half of this treatise we covered
the conversion of ac line power to low voltage
de. This half will deal with the voltage regula­
tion of transistor power supplies and also with
methods of varying the output voltage. (Those
of you who turn...'<.1 in late can obtain the back
issue for a paltry 50 cents.)

Power supply regulation was mentioned
several times in Part One. Regulation refers to
the ability of a supply to maintain a constant
output voltage in the face of a varying current
d rain. In cases where the dynamic load is light ,
or where Class A loads (the average cu rrent
drain is essentially constant ) are involved ,
voltage regulation isn't a p roblem because the
amount of the current varia tion is small when
compared to the total load current. Therefore,
the voltage change from minimum load to
maximum load will be small also, especially if
the power supply impedance has been kept as
low as practicable. The voltage regulati on is
then said to be good, or at least adequate.

However, when the load variation is large,
or when the current drain is intermittent, as
with Class B loads, the regulation of the supply
can be something of a headache. The reason
for this is that at high current levels the im­
pedance of the supply becomes an appreciable
fraction of the load impedance. As the load
current increases due to a decrease in the load
impedance, the supply voltage begins to drop
across the supply itself and the voltage availa­
ble to the load goes down as a result. The regu­
lation under these conditions is poor, and
among other evils it can cause signal distortion .
In these circumstances it behooves us to find
a method of stiffening the power supply.

50

Figure 5A shows a simple method of stabil­
izing the output voltage for light loads. The
action of this circuit is similar to its gas tube
counterpart, except that there is no initial volt­
age overshoot. Once the breakdown potential
of a zener is reached, the voltage remains con­
stant at that point. The procedure for selecting
the d rop ping resistor, Ro, is the same as for
gas tubes, and it consists of taking the d iffer­
ence (in volts ) between the filter output volt­
age (E B ) and the zener operating voltage
(E r) and dividing it by the maximum curren t
( I, in amps) at which regulation is to be main­
tained. This curren t figure should be about
10% in excess of the actual maximum antici­
pated load cu rrent at which regulation is de­
sired, so that when this point is reached ,
enough current will still be flowing through
the zener to keep it operating solidly beyond
the b reak in its characteristic curve (known as
the zener knee ). This will insure proper regu­
lation at the desired maximum load current .
The formula which describes the value of the

droonl R E, - E,. hroppmg resistor is I' T e answer

will be in ohms.
Notice that the zener diode appears to be

wired backwards in this circuit. I r s quite cor­
rect, however. The zener action occurs when
the inverse voltage capab ility of a d iode is
exceeded, and its junction breaks down. Any
junction diode will behave like a zener under
those cond itions, but zener diodes do it better.
For what it is worth, any junction diod e will
always break down at the same voltage, but
this voltage varies widely from one diode to
another, even among the devices of the same
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FREQUENCY
MULTIPLIER

COMMUNICATION SYSTEMS

rex LABORATORIES
ASBURY PAR K 25, N EW JERSEY, U .S.A.

TV CAMERA

SOLID-STATE
MODELS 1432 2132

$ 54 .9 5 '44 21'
amateur net to to

432 432
me mc* SMALL SIZE: S X W4 X 2% INCHES.* NO POWER SUP PLY RE QU IR ED (varactor Is self powered) .* CO MPATIBLE WIT H AM , F M, & CWo* 20 WATTS RF IN P RODUCES 12 WATTS OU T (1IIIIIII nan .

Write Bob Graham for Special Deals on New and Re­
conditioned used ' elr. cash or BUd, et.

Graham Radia
Dept. C., Reading, Mass. Tel: 944-4000.

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

VHF ASSOCIATES
P . O. BOX 22135

DENVER, COLORADO 80222

For ilion In formation. prlc» Ili t . and p~,

l end IDe coin or It l mpl.

VANGUARD ELECTRONICS LABS Dept. T-7
190-48-99th Ave. Hom" N. Y. 11423

w. hare the lowes t prl~, and complete , tocll: ot , n _DOMllY
tor mall:Jn~ 70ur own Him TV or dOled erreun TVa.....
pl us u d uthe VA.'IOO UARD printed d reulta aDd ~bl:J'

low prlees on F I.9 lem wltb toeulln~ moun". Complete Nad;r­
to -operate callier.. abo uallable at t be h,w"'l pr l_ 7ou'lI
e~r lind.

RUlWER STA.lf/'S
Name and address wit h or without your call $1 .37
Any three l ines mounted in pocket holder $1.73
Your call, any size up to % inch high . . . . $0.90
Other stamps to your order at comparable prices. All
stamps to your order at comparable pr ices. All stamps are
on mouldings or knob hand le mounts unless you specify
otherwise . Self·i nkers too.

J OSl:PH'S
P.O. BOll 2312, Los Nietos, California, 90606

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too--can enjoy world renowned TE LR E X
performance and value ! Send for PL64 con­
densed data and pricing ca ta log , descr ibing
the lowest priced antennas on the market, in
rela tion to materials a nd performance ! Ex­
pa nded data sheets- including your f avor ite

band, are also a va ilable.

SINCE
1921

type number. If you can determine the break­
down point of a given non-zener diode, it can
be used as a zener at that voltage.

Zener diodes have been covered quite
thoroughly in the November, 1962 issue of 73,
as well as in the whole spectrum of electronic
publications, from the most esoteric engineering
journals to the most elementary of hobbyists'
magazines. The writer, therefore, chooses to
make only a few plain-text statements contrast­
ing them to gas regulators. First of all, zeners
are available in a staggering assortment of volt­
ages and power ratings, from about 3 volts to
several hundred volts, with power dissipations
ranging from precision reference cells rated at
a few milliwatts to big. woolly monsters of 100
watts or more. Gas tubes, on the other hand,
can be had only in four or five standard volt­
ages, with a maximum dynamic current range
of 35 milliamps.

The biggest zener diode ever encountered
by the author was a 60 volt, 50 wall unit, and
it was only about one eighth of the size of an
OA2, which is a gas tube in a seven pin minia­
tu re envelope. Furthermore, that big zener re­
quired only a single ~.. hole for mounting.
Texas In struments, among others makes a series
of 400 milliwatt zeners that are smaller than
half-watt resistors, and they're reasonably
priced at less than three dollars each. Gas
regulators. in this writer's opinion, come away
a poor second to zeners in regard to physical
size, electrical characteristics circu it simplicity,
and general utility.

While it is entirely feasible to install a 10
volt, 10 watt zener d iode in a supply and get a
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externa l load and bv th e bleeder resisto r, Bu.
Q l 's beta needn't be any thing to write home
about, so Q l can be bargain basement special.
too. Beta for the combination will he the prod­
net of the bet as of the two ind ividual transis­
tors. For example, if Q I is a med ium power
uni t from the cut rute bin at the corner d rug
store, with a beta of 25, and the power transis­
tor, Q2, is a mull-order mongrel wi th a beta of
10, th e compound beta will he 2.50.

The extra resisto r, HI" is a ballast resistor
which helps to minimize any effects of tra nsis­
tor leakage. Its value isn't critica l; it can fall
between 11\: and 10K, with higher lcukngcs
t aking values toward the low end. As men­
tioned before, BII is a bleeder resistor, which
should be chosen to draw perhaps 5'1 of the
supply's maximum output current. T he capaci­
tor, ell' is in tended mainly for decoupliug the
circui ts powered hy the supply, and its value
ought to be at least 50 microfarads.

In addi tion to extending the current capabil­
ity of a low power zcner diod e, this type of
regulator circuit p rovides two other advantages:
it reduces ripp le, and it lowers the output
impedance of the supply. Since the flow of cur­
rent through a transistor is independent of the
collector supp ly voltage and is determined
mainly by its base current, variation of the
collector voltage, caused by ripple, will not in­
d uce any variation in the current flowi ng
th rough the device, as lon g as the ripple low
point doesn't dip below the voltage level at the
emitter. Any hum that does appear in the out­
put will be a result of ripple being present at
the base of the transistor a nd of collector to
emitter leakage. Obviou sly, in a sup p ly with
electronic regulation of this sort , filter requ ire­
ments can he less rigid. The filter circuit need
only be heavy enough to do a really good job
011 the base supply for the series regulator , and
th e t ransistor itself w ill do the rest.

T he other bonus, lowered output imp edance,
owes to the fact that the output impedance of
an em itter follower is approximately equal to
th e impedance of the hase circuit d ivided by
the beta of the transistor. Heferring again to
Figure 5C and applying the values of beta
given previously, the output impedance of the
regula tor would come close to the im ped ance
of the zener d iode (about 20 ohms) divided
by the compound beta of the D arling ton con­
nected transistors; this was 250 in the example.
The resulting output im pedance is in the
neighborhood of 80 milliohms. Looking hack
through the emitter of Q 2. Hi) would appear tc
be in shunt with the zener, and Hb would ap­
pear to he in shunt with Q 1. Since the resis­
tance of each is several hundred ohms, their
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10 volt output that will stay in regulation out to
cue amp. the cost of that 10 watter may kn ock
your wallet out of regulation. F igure 5B shows
a series regulator circuit that will multiply the
current rating of an inexpensive, low power
zener by a factor equal to the beta of the power
transistor, Q. The transistor itself need not
hreuk you hank, either. It can be one of the
Icss-thnn-u-dollar vnrietv offered hv most of the

• •

major mail-order electronics supply houses.
T hese units are genera lly culls from the produc­
tion lines of the Big Names, and they have
usually been rejected for high col lector to emit­
tel' leakage or for low beta. In this application .
both faults can be to lerated. lligh leakage
normally engenders temperature instability il l

a transistor amplifier uud increases the possihil­
ity of thermal runaway, but in this circuit the
transistor is connected as an emitter follower.
and thermal runaway is therefore impossibl e.

Low beta can be compensated for by u sing
a second transistor in a D arlington configura­
tion. as shown in Figure 5C. Q I can be any
unit that is capable of h andling the base cur­
rent for the p ower transistor, Q 2. The b ase
current is equal to th e current flowing between
the collector and the emmitter, divided by
beta. In tilt' case of Q2. the collector to emitter
current is t he sli m of the currents d rawn bv th e
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NEWHEATHKlf "HAM-SCAN" SPECTRUMMONITOR
What many hams have been asking far ta sup­
plementtheir Heathkit HO-IO Manitar Scapes!

Another Heathkit First! The new Heathki t " Ham­
Scan" is the fi rst tow-cost spectrum monitor in kit
form and a n extremely useful accessory that will
greatly increase the versatility and enjoyment of
amateur radio opera tion.
M onit ors band activity! With the Heathkit " Ha m­
Scan" you ca n visua lly moni to r up to 100 kc of fre­
que ncy spect rum centered on the frequency to wh ich
you arc tu ned, el imina ting " hunt ing" or unnecessa ry
tu nin g ac ross the dial to monitor band ac tivity. All
signa ls appearing up to 50 kc on eithe r side of the
frequency to which you a re tuned are displayed on
the screen of thc cathode-ray tube as vert ical pips.
As the receiver is tuned , the disp lay moves hori­
zontally a lo ng the baseli ne wit h thc signa l yo u hea r
a lways a ppea ring in the cente r of the screen.
Identifies signal types. SSB, A M & CW sig na ls a rc
clearly identified with the " Ham-Scan" even tho ugh
they may be up to 50 kc away and clear portions of
thc band arc ea sily identified without cont inuo us
tuning. It will a lso prove useful in spotti ng both
phone and CW D X stat ions operating otT your fre­
quency and is invaluable du ring VH F band open­
ings, Also checks ca rrier and side band sup press ion

of SSB transm itters and aids in ide nt ifying " spla tter­
ing" received signals.
Operates 'lith :\11 receivers. The Hea thkit " Ha m­
Scan" may be used with virtually all receivers in
amateu r serv ice today. Parts and instruct ions arc
included to match your receivers I. F. frequency (see
specifications) . Ret aining these few extra parts means
your Heathkit "Ham-Scan" will not be obsoleted
shou ld yo u purchase a new receiver.
Order now ! Be one of the fi rs t to enjoy the ma ny ad­
vantages of this most -requested "Ha m" accessory !
Place you r order now with the handy coupon below.
Kit HO-I3 /Ilbs S7Y.00
SPE CIFICATION S _Ae c . i.... r IF: 4!'>5, 1000 , 1650. 1681 . 207~, 221~. 2445.
3000.3055,3395 ec. RF Am plifie r_A espo n u : :to.5 db a t :1: 50 k Irom re­
ce ive r IF. IF-350 xc. S e nsitivi l , : Ap pro•. 100 uv input for 1· ve euca r cenec­
l ion at full gain setting, Hori~ont.1 d efledion_ Sw. e p g.n.,.to r: Linear
sawtooth , rec urre nt-ty e e (interna l). Fre q uenc , : to to 50 cps , va riab le.
S weep width: 30 kc or less , to 100 kc :1: 20%. Continuously variable. (Apprpx,
15 kc 10 100 kc for 455 kc IF). Ru o lut ion ; 1.5 kc (f requency diff ere nce be ­
tween Iwc 1· pips whose ad ja ce nt 3 db po ints coi nci de , Meas ured at s lowes t
s weep s peed a nd at 30 kc swe e p width), P ower . u p p l,: Tra nsforme r oper­
ated. fused at y, ampere . Low ...o lla<,l. : Fu ll wa ve voitage·doubler c irc uit
provides 250 vctts @ 20 ma , & 580 volts @ 6 mao Hi",h vo lbg . : Ha lf wa ve
ci rcu it provides -1 000 volts @ 1 ma for CRT. P o we r re q u ire m e nts : 120
volts AC. 50/60 cPS• .co watls. T u b. complement : 3RPl CRT {medium
persis tence ",reen tracel. 1V2 HV rect ifier , 6AT6 de tector. 6EW6 RF amplifier.
6Cl0 sweep genera tor /horizontal am plifier. (2) 6EW6 IF ampliher. ; EAS
Oscillator Imixer . (4) 500 ma silicon diode low voltage rec tifiers. crysta l diode.
IN954 vOl tage--.ariable capacitor. Control. : On-off/intensi ty. locus . hori_
zonta l gain , s weep width, pip ce nte r. horizontal posit ion, p ip gain. vert ica l
pos ition, s wee p freq uency IAGC, ast igmatis m. Dim ension s : 5Y." H • 7~"

w s u- o.

Name' _

A dd re ss _

City State Zip I
Prices & speCII,cations subject to change wttbout octece, AM-138 I--------------------------------------_.

----------@ ~>~----------
HEATH COMPANY I Benton Harbor , Mich igan 49023
In Cana d a : Oay.lrom. Ltd.. Cooksville. Onto 11·'·1

o
o

Encl osed is $ plus po stage. Send model HO~1 3

" Ha m-Sca n" Panoramic Adapter .
Please send Free 1964 Heathkit Catalog ,
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really a sort of step-down resistance transformer
(imagine thatl ) . It makes the pot look like a
much lower resistance than it actually IS,

exactly the same way as the series regulator
d ivides down the impedance of the zener diod e
in its base circuit. The pot is used to establish
the output voltage, but only the transistor's
base current is drawn through it. The load
current is drawn through the transistor itself.
If the resistance of the pot is such that at
least fi fteen or twently times the base curren t
is drawn through it , the regulation of the
supply can be made surprisingly good for a
circuit with no standard of reference. This
little jewel, by the way, can be strapped across
a battery pack to yield a variable voltage out­
put without the necessity of dumping great
gobs of battery-sapping current down a low
resistance d ivider.

Neither the variable autotransformer ap­
proach nor the series transistor method ca n
be considered as capable of producing tru ly
stiff variable voltage sources. Figure 7 shows
a basic circuit which gives a variable voltage
output that ca n be regulated to better than 1%
at any point in its range. It is quite similar to
the circuit of Figure 6B, except that the pot
is su pplied from a zener diode stab ilized
source. In choosing values for the d ropping re­
sistor and the pot, be careful to insure that the
voltage at poin t "Z", which will be determined
by the divider action of RD and H, alone, is
higher than the zener voltage. If it isn't , the
zener won't be d riven into conduct ion, and
the output voltage won't be regula ted. If the
voltage at point "z" is greater than the zener's
break-down potential , it will be pulled down to
the regulated level when the zener gees into
conduction, and everything will be fine and
dandy. The regulation of this circuit can be
held to very tight limits if a high beta power
transistor, or a Darlington hook-up, is used. T his
will reduce voltage varia tions at the arm of the
pot, caused by the base reflecti ng changes in
the load current which is flowing through the
transistor. The higher the beta of a transistor,
the less its base will be affected by changes in
its collector to emitter current . Bunning the
zener well up into its current range will allow
the lise of relatively low values of resistance
for Rn, which in turn will permit lower re-
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FIGURE 6

net contribution toward lowering the overa ll
output impedance is small. Thus it can be seen
that the use of sei res regula tor is a most con­
venient method for keeping down the outpu t
impedance of a power supp ly. In high current
supp lies (half an amp or more ) their use is
practically mandatory. In general, series regu­
lators pay their own way, and then some .

There are many ways to control a series reg­
ulator in addi tion to simply referring it to a
fixed voltage, as has been done here. There are
error sensing shunt amplifiers, zener referenced
different ial comparators, and even AC-coupled
hum amplifiers which feed the ripplc back out
of phase and make it possible to elimina te nor­
mal filt er circui try altogeather. The author
does not wish to slight the more technically
competent readers, but he desires only to im­
part working knowledge of the basic techniques
in semiconductor supplies. Adequate coverage
of the more exotic methods of making a supply
sit up and tal k would take far more space than
your writer feels inclined to fill. In any case.
outside of laboratory use and other critical
app lications. their value in garden variety,
general purpose power supplies seems doubt­
ful.

The fin al aspect of this d issertation is varia­
ble voltage outputs, such as would he useful
in general purpose bench supplies. Probably
the simplest solut ion for this is to opera te a
fixed voltage supply from a variable autotrans­
fanner inserted between the line and the pri­
mary of the power transformer, as shown in
Figure 6A. Light duty variable autotransform­
ers ca n be obtained for as little as three dol­
lars from surplus outlets. This method should
not be employed if the supply has a zener
diode or other reference element in it , however.

Figure 6B illustrates a kind of series regula­
tor that is controlled by a pot, R", instead of
a zener. Strictl y speaking, it's not a regulator
at all , because it has no fixed reference. It's
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OVERTONE CRYSTALS
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65 MC t o t OOMC F ifth Over tone .•. 6 .00 e e ,

NOW ... 48 HOUR SHIPMENT

sistances for the pot. This will fu rther minimize
any changes at the base of the series t ransistor.

Needless to say, you should be careful not
to exceed the power ratings of the transistor or
the zener d iode. T he maximum permissible
zener current can be determined by dividing
the power rating of the diod e by its operating
voltage. If its dissipation is stated in milliwatts,
your answer will come ou t in milliamps; if its
power is given in watts, the answer will be in
amperes. Multiplying the voltage being
dropped across the series transistor by the cur­
rent being drawn through it will yield the pow­
er being d issipated in it . It can be seen that
the lower the voltage output. the less curren t
can be safely drawn through the t ransistor
without exceed ing its power rating, because
the lower the output voltage is, the more volt­
age is being d ropped across the transistor.
Something else to consider is a t ransistor's
power handling capability goes down as its
case temperature goes up. Therefore , if you
want to get the most out of the series transis­
tor, mount it on a "cold plate" , otherwise
known as a heat sink. T his can be a six inch
square of }, inch aluminum plate which is elec­
trically insulated fro m the chassis. This is neces­
sary because the collector terminal of a power
transistor is its case. The transistor can he
mounted on the chassis itself, if a mica gasket
is used between the case and the chassis, and
the mount ing screws are insulated with fiber
"shoulder" washers.

This just about wraps up the d e-lux, econ­
amy-sized tour th rough the realm of transistor
power supplies. An apparent omission, fusing,
should be cleared lip before everybody goes
lome, though. Fuses should be selected with
:he thought of protecting only the power tran s­
'ormer and the rectifiers in the event of a catas ­
rophic short . Attempts to fuse a series regula­
or will not bear much fruit , because in the
>resence of a massive overload . the power
ransistor will beat the fuse to the pu nch . An
ixception to this might be when a 15 amp
iouse-tilter is being protected b y a ~ amp,
ast-blast fuse in series, but this is rather like
(riving thumb tacks with a sledge hammer. If
easonable caution is exercised when making
onnections to the supply. and when poking
bout in circuits powered b y it, no fears need
'e harbored. Trial circuits can be fi red up
u tially through a low value series resistor
nd an ammeter to make sure that there are
o shorts due to wiring errors or design mis­
alculations . Once this has been d one, the
aries resistor can be removed, and you can
roceed with setting up the ci rcuit, or whatever
Ise it was that you had in mind .
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HERE IS A PARTIAL LIST OF OUR QUALITY RECONOITIONED HAM GEAR, FULLY GUARANTEED,
AND SHIPPED PREPAID WITHIN THE CONTINENTAL U. S. WITH CASH ORDERS.
RECEIVERS

Collins 75A·4 . .. . .....
Collins 75S-1
Hallicra lters SX· IOIA
Hammarlund HQ· l70C
National NC·3D3

TRANSMITTERS

. .... $449.50

. . . . .. 389.50
249.50

.. _ 219.00
. 189.50

NEW l ow loss, flexible,
foam core RG·8/ U (~O!I ).

Fl & W 5100 . $149.00
Ce nt ral Elect. 20A ' , 119.50
Elmac AF-57 _. . . . . . . . . . . . . . . . . . . . . . . . . . 59.50
Elmae AF-68 129.50
Hall icr afters HT-32 319.00
Heath Apache . . . .. 179.00
Heath Warrior . . 225.00
Heat h OX· lOO . . .. 95 .00
Johnson Ranger 119.00
Johnson Valiant 219.00

TRANSCEIVERS

ONLY .83 db per C at 30 Me. 1.2 db per C at 50 Me.

MANUfACTURED BY BELDEN

Feet Price
50 $ 7.75
75 . . 11 .50

100 .... ... 14.50
125 17.50
150 20.00
200 . .. . . 2&.50
300 . . . . . . . 38.50
400 . . . . . .. 49.50
500 . . .. . . . . . . .. . . . .. 59.50

Gonset G·76 with DC supply
Swan SW·140 . . .
Swan SW·175
Swan SW·240 ..

. . . $249.50
159.00

.. 159.00
.. . 289.00 SAVE $2.00 NEW AMPHENOl

VHF EQUIPMENT

Coll ins MBr (6 meters) ....
uonset 6M Comm II .
Gonset 6M Comm l ' I . . . . . .. . .
Gonset 6M Comm IV . . ..•..... . . . . . .. .... .
ccnset 220MC Comm IV . . . . • . .
Johnson 6N2 Thunderbolt linea r
Johnson 6N2 Transmitter ..
l afayette H[·45 (6 meters)
Neil Bela 6 mete r Xmlr

$ 59.50
109.50
159.50
219.50
239.50
375.00
99.50
69.50
75.00

PL-259

10 for $3.80

PLEASE PRINT

I Mission Ham Supplies
13316 Main Street, Riverside 3, Calif. 92501
I Attn: Bill Hullqulst, K6l0S Ship me the followlnl :

1- - - - - - - - - - - - -
1 -------
II $ . . . enclosed. Cash orders prepaid withi n cont inental United
IStates.

I Name' ;;;-;='"'==,-Call _

II Addres.~$ _

I City Zone State' _

10 Put me on your mailing list. Calif. Add 4% Tax

1 ------------------- -

r----------------

MISSION HAM
SUPPLIES

3316 Main Street
Riverside 3, California 92501

Phone 683·0523 (area code 714)

"THESTORE OPERATED BY HAMS FOR HAMS"
K6LOS. K6GCO, K60XO, K6EF, K1SFQ, W600E
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HILLTOPPERS

HI-PAR PRODUCTS CO .,
FITCHBURG, MASS.

Model 6 ~I HT 6 meter J elements N et 13.95

Model lIT2~1 2 meter 8 elem ents (wide
spaced ) Net 16.95

from little rigs.

Letters

Sir :
I n t he February issue of 73 the article by J . R. Fisk

\ VA6BS O on th e portion of soil t rea tment he should have
list ed com mon rock salt fir s t in the order of importance
of va rious chemicals.

T here's not hing wrong in di gg in g the basin r igh t nea r
and a round the grou nding rod. The same dimensions can
be u sed 1 foot deep 1~ foot around the rod. Add S Ibs
of common rock salt and 12 quart s of water. M ore water
wo uld be beneficial.

Corrosion caused b y chemical ac t ion on electrodes is
not serious. R ods in the ground for about 5 years have
been removed with l itt le or no corrosion observed. I n on e
case, chemicals inclus ive of copper , iron and ammonium
sulphate a s well as sodium chloride were used for copper,
galvanized iron , a nd plain iron electrodes. Corrosion due
to electrolytic act ion would be m or e ser ious if the
g rou nds wer e r equ ir ed to disch arg e d ir ect curren t.

T rea t ing the soil a t t he r od is more effec t ive.
J oseph D . Gagne W IZVF

New 6 and 2 meter portable beams. For

' Mounta in Goats' that like BIG SIGNALS

the battery habit . Build yourself a couple of
soothing, line-operated power supplies and feel
relaxed , they're milder, much milder.

. .. Kidder

D ear W ayne,
I fully ng ree with the proposals of t he 10AR to assist

for the increa se of ham activity and the number of hams
in other parts of the world . I also ag ree wi th t he proposal
to keep the concerned authori t ies in other coun tries well
informed abou t our hobby, its service to the society, etc.
Our cause will more effectively be served by doing ex­
tens ive public relations all over t he world, rather than
just t r ying to increa se the standard of A merican hams.

I n I nd ia, with a popula tion of 430 m illions, we ha ve
about 340 l icen sed hams out of which only 25% are active
on t he bands. Our low standard of living mak es ham ming
a very costly affai r even for the average enthusias t. T h is
is not helped by import restric t ion s wh ich mak e for a h igh
cost of componen ts. \Vhen t hi s is the case in a count ry
like I nd ia , it should be m uch worse in the countr ies of
A fri ca, the M iddle East and Sou th Eas t A sia.

G. V , Sulu VU2GV
B angalore, I ndia
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All of this is not to say that series regula­
tors can't be protected ; they can be. The usual
practice, in many kinds of expensive transis­
torized gear and in laboratory supp lies , con­
sists of a circuit which senses the dropping
voltage caused by an impending short and
shuts down the whole works until the short is
cleared. Most guard circuits of this type can
close a supply down inside of a few micro­
seconds , once they're triggered fuses, by com­
parison, take practically forever to blow. For­
ever, in this in stance, is often a tenth of a
second, or even longer. The guard circuits
should be classed as exotic extras that arc be­
yond the scope of th is article. They can be
tricky, and may of them require fan cy com­
ponents not readily obtainable by most ama­
teurs or hobbyists. The author recommends
caution as a reasonable and inexpensive sub­
stitute.

In summing up this whole business, a low
voltage, high current d e supply (or two )
operated from the ac line is a handy item to
have around the shack. Among other uses, it
can run all that transistorized gear that you've
been building lately, so that the batteries will
be fresher when you have to use it away from
:he power line. If the said equipments require
various voltages, build several regulators and
-un them all in parallel across the output of the
.upply, This will give "plug-in" convenience at
h e bench for the different pieces of gear. An­
xher point to consider is that batteri es wither
md die, even when th ey're just sitting there
md taking up space on the shelf. Ac operated
lower supplies have an infinite shelf life. Break
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The Ever-useful T-Pad

Jim Kyle K5 JKX
1236 N.E. 44 th St.
Oklahoma Ci ty, Okla.

Before go ing into detail, let's look at the
normal method of using a noise generator:
you connect the genera tor to the antenna
input, tie the converter to th e receiver, turn
the ave off, connect a voltmeter to the detector
load resistor in the receiver (or put an no volt­
mete r across the speaker leads ) , a nd measure
the voltage produced by just noise. Then you
tu rn on the generator and adjust it for a 3 db
( I A t imes the voltage) increase in output;
the object is to achieve the 3 db increase with
the m inimum amount of curren t Rowing in the
noise generator.

However, this technique of using the noise
generator is pretty sloppy. since it assumes
that the receiver's detector is absolu tely linear
for small signals-and this assumption is almos t
always incorrect.

A far better technique is to hook things up
just as before , except now you place three
T -pads in the line between converter and re­
ceiver. The T-pad s on each end of the string
serve merely to clamp the line imped an ce at
50 ohms, but the one in the center is built for
precisely 3 db loss.

Xow take the 3 db pad out and take your
reading as before wi th the noise generate:'
off, you don't have to turn off ave or hook up
a voltmeter. The receiver's S-meter can be
used instead , since we're not measu rin g any­
thing with the meter itself. It merel y serves as
an indicator so we can come back to the same
point.

Then replace the 3 db p ad in the line, turn
on the generator, and crank it up until you
get the same mete r reading as before. Since
you now Itave 3 db of added loss between
converter and receiver you must h ave increased
th e noise p ower outp ut of the converter O}
that same 3 db. and you could cere less about
the lineari ty of the detector!

This whole method is fa r from new, but
previous descriptions of it have left something
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T-Pad construct ion deta ils

Most of us have transmitters; let's hope that
an equal number of us have receivers also.
Antennas and microphones are usual station
accessories, with a few d etermined diehards
here and there clinging to the t rusty old key.
But how many of us have much in the way
of test equipment?

Xow and then somebody p ops up with a
VOJ\l , an d occasionally you can even find an
operator who uses a scope. But the kind of
special-purpose test gear you fin d in a well­
equipped laboratory is almost always a bsent
in the ham shaek.

Which is more or less as it should be, since
we're hams, not laboratory technicians. But
with the present trends toward VHF, at least
some specialized test gear is necessary. Other­
wise, the regular station equipment can't he
tuned for maximum performance.

O ne of the simplest such items is a noise
generator, for getting the VHF receiver in per­
fect tu ne. Th is gadget has been described
man y times before , so we wo n't repeat it again
- bu t we do have something which transform s
the usual noise-generator lashup from a so-so
item to an instrument capable of laboratory
nccuracv.
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to be desired in the way of telling how to
build the T-pad. The gadget is so simple that
it must have seemed obvious to previous
writers-but it does have its tricky points too.

For instance, since a T cpad consists merely
of 3 resistors, it is pretty easy to just wire
them up by their leads. But they are hanging
in the receiver antenna lead, and present-day
receivers are rather sensitive. ]f you happen
to fin d a 20-meter signal, it's going to foul lip
your measurements!

One of the quickest ways to sidestep this
p roblem is to sh ield the pad against all out­
side influences-but how do you sh ield anything
so tiny?

The answer here is to use discarded 35-mm
fi lm cans, which all photographers who shoot
35-mm cameras have in abundance. The Kodak
kind seem to work best. This type has a thread­
ed cap, with a fl at spot in its center just right
for driJIing a ~ inch hole to take a single-holc­
mounting phone jack. At the other end, a ;!;:
inch hole can be punched and lined with a
rubber grommet for coax cable to enter.

Next step is to place the jack in the hole
in the lid, with its solder lug on the inside (be
sure to clean the paint so that a good electrica l
contact will result ). The T -pad can be as­
sembled as shown in the d rawing with short­
est possible leads, and supported by its lead
connecting to the jack. Thread a short length
of RC-58 through the grommetted hole, and
connect its center cond uctor to the other lead
of the pad; the shield and shunt lead of the
pad connect to the solder lug of the jack.

All that's left is to wire-brush the threads
on the film can for good contact, and screw
the lid down tight. Presto, a shielded T-pad.
A phono connector should be put on the free
end of the cable.

You can make up a whole bunch of these
in various loss values, and get virtually an y
amount of loss you want b y stringing them to­
gether. And this has a whole lot more use

SOLDES

Si certains numeros de 73 vous manquenr, VOICl u ne
excetleme occasion de completer VOlfe collect ion. Pour
5 F au lieu de 8. now; vous enverrons 4 numeros a voere
choix ( posterieu rs a fevrier 6 1). Si vous desirez recevoir
une annee complete nous vous enverrons tome la serie
pour 13 P alors que le pr ix normal est de 20 F. ( A la
rigueur nous acceprerons 14 P au lieu de 13 si vou s
h 15 superstiticux!)

Pour vous facilirer les cboses, vous pouvez virer la
somme due a F2 BO,

J -p CATAtA. CCP 9372-4 1, Paris.

GELEGENHEIT

Falls Ihnen einige Exemplare VOQ 73 Iehlen. bieren wl r
Ihnen die Gdegenheit" diese Lucke aunufiillen . FUr 4
OM start 6, 40 OM konnen Sie 4 Nummern Ih rer Wahl
erbalren ( ab Pebruar 1961 ) . Ween Sie einen sa:nzen
Jahrgang wunschen , konnen wir diesen fiir 10 OM an­
srel le 16 D M ubersende n.

so

than just using with a noise generator . . .
For instance, when you want to test an an­

tenna, arrange for a steady signal, strong
enough to register on your S-meter with the
back of the anten na pointed at it. Then swing
the antenna in small steps, and bring the S­
meter back to the same reading by inserting
additional loss between converter and receiver
with the T-pads. The d ifference between th is
and S-meter indications may amaze you.

Or if you are called upon to measu re the
difference in signal strength between two sta­
tions, the same approach can be used . Note
the S-meter reading of the weaker, then knock
the stronger one back to the same reading by
putting T-pads in the converter-to-receiver
line. Read the db off the pads and add them
up.

You can even use this in place of an S-meter
if you really want to know the signal-to-noise
ratio of an incoming signal with accuracy; take
a read ing on noise, then knock the signal back
to the same point. Total up the db, and there's
your answer.

Though resistance values in the pad must
be precise for absolute accuracy, the pad has
an inherent tolerance of small errors and you
should have better than 2 percent accuracy if
you use 5-percent resistors. Specifically, a 10­
percent error in the resistance value of any
one ann p roduces less than ~ db error in the
pad loss, and less than 4 percent error in im­
pedance. Using 5.percent resistors would, of
course, cut these error limits in half.

If you want to follow the approach of using
a string of these pads for all purposes in the
shack, it's best to make them up on a "binary"
app roach since this gives you the maximum
number of db values with the minimum num­
ber of parts. A basic assortment might be two
1 db pads, and one each of 2 db, 4 db, 8 db,
16 db, and 32 db. Using them in series in
various combinations, you can get any whole
number of db from 0 to 64, which pretty well
covers the range of values you may ever need.
For an example, to get 50 db you would use
the 32 db pad, the 16, and the 2. For 60 db,
you would use the 32, the 16, the 8, and the 4.

If the ability to increase loss in 1 db steps
seems a bit exotic to you in view of the fact
that 3 db is only half an S-unit, then you
can use a binary progression in 3 db steps;
this takes one 3 db pad, one 6 db, one 12 db ,
and one 24 db. The range is from 0 to 45 db,
3 db at a time.

For clamping a line's impedance, it's a good
idea to use at least a 3 db pad and a 6 dl;
unit might be even better. The lower-loss pads
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• Dual Conversion on 6 Meters • 5·Bands: 5S0KC·S4MC
• Product Detector Circuit for Improved SSB RecepUoe
• seearate BFO and Q·Multiplier Circuits {can be used
simultaneoUSll} • Crystal Calibrator • Efficient Super·
heterodyne C rcu it _ Effective Automatic Noise limiter
• Vollage Regulated Power supply
Features outstanding sensit ivi ty, Q·Multiplier select iv ity
and erectrtcat bandspread, ma kes a handsome addition to
your ham shack. Calibrat ion crysta l Is sold optionally.-------------I LAFAYmE RADIO ElECTRONICS I

I Depl. 73G-4 P.O. Box 10 I
SYOSSET i .t, N. Y, 11791

I 0 Please send me new 1964 Catalog 640 I
I 0 Ship St ock No, $ enclosed. I
IHAME ·······•· ·· ····..······ · I
I AOORESS I
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Dear W ayne :
I received my shiney gold I oAR card today. This puts

me in an awful delemma, Shall I fl ash it to all my
friends, and be shun ned as an ego-rnanlac ? Or should I
keep it bur ied in my wallet s inner r ecesses, causing the
gnawing pain and emot ional angu ish that those who have
ra re stamps or tape r ecording s of talk ing porpoises must
bear . ( People just don't understand dept. )

One possible solut ion might be t he forming of local
I oAR ham clubs with burly SS men types stand ing at
t he doors demanding to see you card as you enter. (This
possibly smacks too much of W a gerian fest ivals at Bay.
reuth in the latter 30's t ho. )

It's a pity that it isn' t one of t hose "badly print ed,
poorle y written, fortunately al most total illegible" types
of lithographic art t hat pui s a good feeling ill a fellcwe
heart for ca refully hiding it in a sa fe, dark, out -of -the-way
place.

I guess tbis is just a cross t ha t the member s must bear.
O n the other hand, if every ham in t he count ry had one,
our problems would be solved I

M y profound congratu la t ions and support on your
jumping into t he Sant a Bar bara and Denver court battles.
This is the k ind of action I ex pected from the IoAR I
I'm tickled that it k icked the ARRL into some act ion.­
I don 't th ink it will hurt them a b it to have a standa rd to
aspire to.

T erry F . Staudt, W~WUZ
L oveland, Colorado

hack , I can' t remember an ed itorial wit h his characterist ic
touch .

I am not, per set a champion for t he underdog, al­
though, if there is "rea sonable doubt" in tach d ir ect ion, I
will tend to fa vor the persecuted. I consider this a vicious
a ttack . without basis of fact : it s on ly effect, as far as I am
concerned, is to ca use me to enclose my check for ten
dollars, with my best wishes for success in your endeavor.

H , E , E ddy W ZSHZ
O neon ta, New York

Send for
Big New

422 page
1964 Catalog
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100
68
47
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2.2
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RI , R2
2.7
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8.2
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36
43
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49 50
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Imp'rt" MODEL HE-73
• Crystal Controlled _ For 80·40-20-15-10 Meter Bands
• As a Converter-Converts Receiver to Dual Conversion
operation • Improves Sel ectivity _ Widens Band Spread
A great z-fn -i combinati on. Tuned inte rstage circui ts and 2
stages of RF ampl ificat ion assures higher signal·te-noise
rat io, improved lor., image reject ion. Ea sy to install .
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8 db
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32 db

'ea r Wayne:
Double sa w-bucks being someth ing Jess plent iful than

; meter amendmen ts to RM·499, I decid ed to hold off
month and see how you made out. Three hundred

vent y-eight isn't exactly a land slide, and, despit e t he
ustrious names on our Board of Directors, I was not
mvinced that you would make it.
Then came CQ for :\Iay, and that ed itorial l H ow long

IS Cliff been pouring his vit riol in to Zero Bias ? Thinking

THE CHOICE OF VALUE·CONSCIOUS AMATEURS THE WORLD OVER
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pads may not have the ab ility to swamp out
impedance varia tions on their other sides.

About all that's left to make this complete
is a chart of resistance values for various loss
figures. Here it is; all are for use with a 50
ohm line ; to use at any other impedance,
multiply these values by the ratio of the new
im pedance to 50 ohms:



Ronald L. Ives
2075 Harvard St .
Pa lo Alto , Ca li f.

mO;

Symmetrical latching re la y.

Controlling

Symmetrical Latching Relays

Fig . 1. Pu sh-button control of symmet rica l
la tc h ing relay.

+ • t ~
o ~ 0 b

p , B. P. •

i
~ ~ I

~ S='~
I I

Push-Button Contro l
The simplest controlling method for sym­

metrical latching relays is by means of twr
push-buttons, as in Fig. 1. When button "a'
is depressed , coil A is energized, its armature
is pulled down, and the armature of coil E
rises shortly (about 0.1 sec. ) thereafter, lock
Ing armature of A in "down" position. Reverse
action takes place when button "b" is de
pressed.

The somewhat unconventional push-butter
connection here shown is to p revent troubl.
when both push buttons are depressed simul

resulting in a great saving in power, and a
substantial reduction in heatin g.

The appearance of a modern symmetrica l
latching relay is shown, the specific relay
shown being a Potter and Brumfield type KB­
17-AY, with 115 volt ac coils. Similar relays
are produced by a Humber of other manu­
facturers; and most of them are available in a
variety of voltages, both uc and de. Standard
contact arrangements are 4 and 6 pole, double
throw. Most of them have contacts rated at
5 amps resistive.

Because of the mechanical ho lding feature,
these relays are quite insensitive to vibration ;
and, as the contact interchanges in the two
halves are sequent, not simultaneous, these
relays can be wired as self-limiters so that
they shut themselves off immediately the
desired contact transfer has been perfonned.

B

FIGURE

A

Although they were invented more than 20
yea rs ago, and have been comme rcially avail­
able at reasonable prices for more than a
decade. symmetrical latching relays seem to
be unknown to a large part of the amateur
frate rnity, as well as to many industrial elec­
tronic engineers.

The symmetrical latching relay consists of
two mechanically identical relays, with a
mechanical linkage so arranged that when one
armature is dOWII , the other rises by sp ring
tension and locks it in place. Henceforth , unt il
the other coil is energized, the armatures re­
tain their relative position. In happy con­
seq uence, current is drawn only momentarily,
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FI GU RE 2

Fig. 2 . Self-limit ing connection .

taneously. As here shown, when th is is done,
nothing happens.

Circuit shown is for d e operation, the
reversed diodes across the coils being spark
suppressors. For ac operation, replace them
with silicon or selenium "contact protectors"
(made b y 1. T. and T. and Sarkes-Tarztan }.

Self-Limiting Connection
For controlling a symmetrical latching relay

with a spot toggle switch , or similar contactor,
while limiting current How to that necessary for
relay operation, the self-limiting connection is
ideal. One form of this is shown in Fig. 2. A
number of alternate circuits, most of them
quite obvious, are possible.

In this circuit, let us assume that the switch
is in "b" position. Armature of coil B will be
down, and locked in place, but coil B will not
conduct as its return through the armature
contacts controlled by coil A is open.

When the switch is thrown to "a" position ,
coil A is immediately energized, the armature
pulls down, amd the armature of coil B rises
shortly thereafter, locking A armature in down
position, and opening the return of coil A, so
that it conducts no more current. Subsequent
switching to position "b" causes a mirror
reversal of this action.

Other loads within its current capacity can
be controlled by the switch, a convenient pair
of connecting points being x and y (Fig. 2 ) .
Note that the self-limiting connection leaves
a set of contacts available on each side of the
relay ( if it is 4pdt ) . Each set can carry an
independent load , but they should not be
paralleled to increase current capacity, as they
operate sequentially, not simultaneously.

AC operation is entirely practicable here if
the diodes are replaced by other suitable fly­
back absorbers. Be sure that the voltage is
reasonably correct (with in about 10 percent ) .
In an emergency. ac latch ing relays can be
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operated on de, using either protective series
resistors, or an 80 percent reduction in ap·
plied voltage.

Single- Pole Switch Operation
Until recently, operation of a latching relay

from a single pole single throw switch required
an auxiliary relay, which either drew current
continuously when the switch was in ON
position, or required somewhat costly and
complicated auxiliary equipment, such as a
capacitative limiter. With the introduction of
inexpensive and d ependable medium-power
audio transistors, the problem is greatly sim­
plified, and current drain in the ON position
can now be limited to the hold-off leakage of
the transistor plus the bias resistor drain....
usually a matter of less than on milliampere
per applied volt.

A representative circuit for the operation of
a symmetrical latching relay with a single
pole single throw control switch is shown in
Fig. 3. This is the simplest of a family of cir­
cuits derived for the purpose, and also the
least expensive to build.

Assuming, for initial condition. that the
switch is open, and armature B is down. No
current is drawn from the line, as armature A
is up.

When the switch is closed, coil A is ener­
gized through the armature contacts controlled
by coil B; and a strong positive bias is applied
to the base of the transistor, cutting it off.
Armature of coil A pulls down. Armature of
coil B is released. locking A armature in down
position, and opening the supply circuit to
coil A. When A armature pulls down, the

F IGURE 3

Fig. 3. Circuit for s ing le - pole slnqle- thro­
switch opera t ion of symmet rica l latc hing re
loy.
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upper end of coil B is connected to supply +,
but the coil cannot conduct, as its return
through the cut-off transistor is open. Because
the transistor responds to energization more
than fifteen times as fast as the relay, there
can be no ambiguity of action, «sch izophrenia,"
or "buzzermg" here. So long as the switch re­
mains closed , armature A remains locked
down, coil B is nonconductive, and current
drain is that throu gh the transistor base net­
work.

when the switch is opened, cut-off bias is
immediately withdrawn from the transistor,
and coil B, energized th rough A armature con­
tacts, immediately conducts. B armature pulls
down, A armature releases and locks it in
place, and also opens the supply to coil B. :\0
current flows in this position thereafter.

My dear W ay ne :
Enclosed is a year renewal to 73 Magazine and $ 10.00

'or the IOAR and dont you pocket of the latter
lS per th e thot inst illed in my d irty litt le mind by CQ
nagaelne in t he la st issu e which arrived 2 days before 73
lid. I n ever before realized what a " scoundrel" you r eally
u-e until I read the Zero B ias pag e this month. From
hat it should be rated at about 5 times cu toff in stead of
.ero. B ut I always have been a bit of a n on -conformist so
or that r ea son I love a scoundrel such as you are. K eep
tp the good work but be careful and don' t get too bitt er
vith the other side or you could defea t you r own ends. So
ar you have done a wonderful job.

I enjoyed my tone con versat ion with you a cou ple of
aonths ago even if du ring the t ime I wa s dropping
uarters in t he stet you said it was not worth it. Y ou
,~re not in a posit ion to judge as it wa s my money.

Clifford van Ciel W 6AVZ
I dria, California

Letter

Performonce ond Service Fil e
Standard symmetrical latching relays, in

continuous commercial service, have a service
life of several million operations, with only
routine maintenance. In le AS service their
expectab le life is so great that the relay will
almost surely still be good when the eq uipment
in which it is installed has become obsolete.

Needed maintenance is slight, and consists
of blowing the dust out periodically, wiping
the contacts with a soft cloth about once every
six months, and oiling the armature hinges
lightly from time to time w ith a good grade
of clock oil.



loAR News
IContinued from page 7)

technically upgrade the average amateur. I
honestly believe they will feature a sp ark
transmitter with a low-pass filter any issue now
-while recommending a new license be re­
quired with a grandfather clause to operate
this mess.

The sweat, blood and guts of Ross Hull ,
Grote Reber, Sam Harris, Frank Jones , \V2UK/
KIl6 UK, W6NLZ, W9ZHL ,W9WOK, WSKAY,
\ V2AZL and many others-through invention,
development and operation of VHF-UHF
equipmen t and communication circuits during
the past few years-opened this spectrum of
frequencies for all.

Amateurs were actively using frequencies
above 300 me when the NAM thought the
magn etron was some new Japanese toy. Ama­
tCt US were communicating with each other on
VH F when George Southworth was still hiding
his waveguide experiments under piles of old
telephones to keep from being fired at Bell
Labs.

Amateurs can keep their VIlF·UllF bmuls.'
It is going to take a lot of work and a lot more
monev.

We have several advantages over our less
fortunate de band brethern. At least for the
moment , most UHF-VHF frequencies and the
pi rates th at want them, are under US jurisd ic­
tion and policed b y the same F CC as you and
I.

The amateur must have a voice in every
committee and agency that can change the
TIlles and regulations.

Some time ago, a few of us gave up waiting
for someone else to start actively p romoting
amateur radio. \Ve can u se your help. The
Institute of Amateur Radio is a group of the
angriest 500 amateurs ever b anded together
in an all -out effort to exp and amateur radio.
This expansion can only come in the higher
frequencies, and this is why the technicians
can do the job. The technicians opened 6 into
the band it is today. Before you gentlemen
showed everyone how, 6 was d eader in the
peak of a sun-spot cycle than 10 is now. YO ll

must open the other b and s.
The 10AR is an action com mittee whose

p rime purpose is to expand the rights, privi­
leges and operating frequencies of all amateurs.
As a member, you can contribute an active part
in this p rogram. In ARRL, each director tries
to represent a whole geographic area of ama­
teurs. In the l oAR, each member represents
one or more d irectors. \Ve h ave a W ashington
office. We are actively promoting amateur

66

radio a t many levels of agency and committee.
\Ve will use brass knuckles, political inHuen ce,
a well-p laced foot on certa in individuals' pos­
teriors , or any other q uasi-legal action to im­
prove the amateur's image and rights. \\'e have
no fan cy code of ethics. We do have document­
eo evidence of invention, improvisation , de­
velopment, and prior operation by amateurs
on these coveted VH F-U HF bands. \\'e are
guing to be heard by these various comm .ttees
or know- ami publicize-the reason why we,
weren t .

T he loAH was formed to see that every
person in any position that has influence on
the amateurs status is going to be well -in­
formed and aware of the facts, i.e., that ama­
teurs can continue to lead in communication
development only if given the room and oppor­
tunity to expand, and that we have always
been able to do many things that were econom­
ically unfeasible by commercial or governmen t
C OI l tract.

With yonr help, the 10AB w ill re-estab lish
the amateur's rights in our UHF-VHF bands
again. Together, we can get rid of those idio tic
sub-band rest rictions that keep you from using
the low end of 6 and 2. 10AH clues are $ 10 a
vear-cand we can't even throw in the Old
Lad ies j ournal of Antique W ireless (QST)
because every cent goes toward publicizing
amateur radio. There are no Chicfs-ceverv­
one is an Ind ian. How well the 10AH does de­
pen ds on each individual member. A techni­
cian can help amateur rad io more in the next
few months than an ARRL director can in a
lifetime. How about helping! T he 10AB is not
in competition with ARRL. Most of us are
ARBL members in good standing-but we
won't hold it against you if you a ren't . But
I'll tell you this . If they continue to act like
a home for retired maid en lad ies, the loAR
will put rings in their noses and lead them into
the cold hard facts of life in a competitive
world . I think you are just the guy that can
help u s.

8;11 Ashby K2TKN
Direc to r loAR
Box 97
Pluckemin, N. J.

Institute Report
The Interim Directors of the Institute of Ama­

teur Radio hafe been prepa ring by-laws of the
Insti tute for submission to the members, a p rocess
which has been taking a great deal of thei r time

The Directors accepted the resignation of Btl
Leonard \V2SKE as an Inte rim Director. Leonarc
had been inactive in Ins titu te affairs.

(Turn to page 73 )
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• SPEECH CLARifiER: Manually controlled
front panel.

• Af OUTPUT: a dbm to 600 ohms.
500 mw into 4 ohms.

• INPUT IMPEDANCE: Nominal 50 ohms
unbalanced.

• SENSITIVITY: 1microvolt for 15 db.

• SQUELCH: Threshold adjustable squelch.
AGe act iva ted relay has contacts
brought to rear panel for remote indio
cation of receiver signal activity.

• MONITORING: By means of front panel
phone jack.

SPECIFICATIONS

MODEL

STR·I

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK. NEW YORK

OTTAWA, CA NADA • ALEXANDRIA, VIRGI NIA • GARLAN D, TEXAS • OXNARD, CALI FORNIA
SAN LUIS OBI SPO, CALI FORNIA • LUZERN, SWITZERLAND • POMPANO BEACH, flORIDA

• SIZE AND WEIGHT, 1W' x 19" x 15". 10 Ibs• • POWER, 115v, 60 cps, single phase, 3 walts.

• fREQUENCY CONTROL: Crystals (oven controlled) in plug-in Rf heads for 2-4,
4·8, 8·16 and 16·32 me coverage. (Specify frequency when ordering.)

• PUSH·TO·TALK • VOX and anti·VOX

• 250 MILLIWATT Rf OUTPUT into 50 ohms.

• OUTPUT IMPEOANCE: Nominal 50 ohms un­
balanced.

• UNWANTED SIDEBAND REJECTION: At least
60 db below full PEP output.

• SPURIOUS & HARMONIC OUTPUT: 50 db
minimum below full PEP output.

• CARRIER INSERTION: Automatic compensa­
tion for carrier to side-band ratio is accom­
plished by the mode selector switch.

• AUDIO RESPONSE: Nominal 3 kc.

• AUDIO INPUT: 600 ohm line, carbon mike,
hi and 10 Z mike.

LSB • USB • AME • CW • AFSK • AFAX
2-32 me

ALL ON
13t4"

TRANSMIT/RECEIVE

SOLID STATE

SPECIFICATIONS

MODEL

STE·I
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E. M. Schaad W9AIY
2048 Sou th Me ri d ian Street
Indiana polis, Indiana

ARRL's Motives:

A Closer Look
Now that they're "officia l," the current re­

exam proposals of the American Rad io Relay
League can be read loud ami dear-and their
message is one of discrimination , undesirable
change in government policies and protection
of "The Old Guard."

ARRL has petitioned the Federal Commu­
nications Commission to remove all General
and Conditional Class licensees from the
choice High Frequency ( HF) radio-telephone
bands, pending a re-examination of operators
in these classes.

In the past severa l months ARRL"s position
has vnccilated, indicating that frustration may
have been running rampant within the
League. But modified versions of rash license
proposals b y League directors have now been
supported by ARRL's "front office," and the
petition has been introduced to FCC (see
November QST) . ARRL proposes the loss to
General and Cond itional operators of the 20­
meter phone band beginning July of 1965,
the 40- and Ifi-meter phone bands beginning
July of 1966 and the is-meter phone band
beginning July of 1967.

This across-the-board cut is far more radical
than a more commonly accepted method of
reducing QR~I: attrition licensing, whereby
initial licensing requirements may be elevated.
Apparently no one in ARRL has considered
this accepted and time-tested method in view
of the League's panic to drastically decimate
H F phone band participation.

TIle League's stated purpose is to "p rovide
additional self-training goals and thus to
strengthen the position of the amateur radio
service in both domestic and international

affairs. ARRL would reinstate the Advanced
Class licensing category. Those already hold­
ing Advanced Class licenses (old Class A)
would continue to operate on the II F phone
hands without interruption.

The laudable stated purpose contrasts
markedly with ARRL's purposes in the past ,
as shown by a few examples from recent rad io
regulatory history.

In 1949 the League opposed the FCC's
attempt to commit amateur radio operators to
a "basis and purpose," as witness the frantic
editorial "It Seems to Us" in QST, June 1949.
The AHRL was jolted when it d iscovered that
the FCC had a mind to Formulate on its own­
Docket No. 9295, April 1949-a reorganiza­
tion of amateur service in the U.S. with a
newly-added "Part 12.0, Basts & Purpose."

We quote from the editorial the ARRL's
exp ressed feelings toward the new governing
prin ciples: "We have such new things as an
ini tial declaration of purposes for the amateur
service; the introduction of what may be
termed apparatus specifications in our regula­
tions (which the League has always opposed
in p rinciple ) : ' This attitude seems to contrast
strangely with current great concern of the
ARRL over «international considerations:'

ARRL fought in 1949 for a "grandfather
clause" for old-timers. The League felt that
the so called grandfathers should have more
operating privileges, mainly d ue to longevity
more than anything else. The p roposal was
shot down by FCC. It now appears that
ARRL has a long memory.

The 1963 proposal looks like the same old
"grandfather clause" suggestion under a diff-
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crcnt guise.
T here is no known proposals by the AHRL

for re-examination of the small remaining class
of amateur rad io opera tors who will be per­
mitted to continue on the best HF phone
bands. Ironically, the lack of p roposals con­
cem ing this "elite" reflects a conflict with the
stated intent of the ARRL program:

.. , . . Should not sit idly by and risk the
loss of our frequencies," and "should join
together in a common effort to preserve
and improve amateur radio."

Should the many-General and Cond itional
Class operatiors-"join together in a common
effort" to preserve the bands for a few-the
Amateur Extra and Advanced Class Opera­
tor?

Nor has it been proven that General and
Cond itional operators abuse the bands any
more or any less than do Advanced and Am a­
teur Extra Class operators .

Today a vast number of radio amateurs are
in the General and Cond itional classes, se t up
by FCC (not a t the suggestion of AIIRL ) in
1949. This large body of radio ama teurs
would suffer greatly by the ARRL's proposed
preferential treatment for Amateur Extra and
Advanced classes. The segregation of the Gen­
eral and Cond itional classes from HF phone
privileges, if consummated, w ould be one of
the boldest discriminatory actions of recent
years.

Perhaps 9% or so of the General and Cond i­
tional class operators would immediately re­
turn to all the HF phone bands after p romul­
gation of ARRL-proposed regulations, What
about the other 9l%? They wiII be faced, first
) f all, with an «accelerated depreciation" of
their popular "name-brand" rad io-telephone
.ransmitters while attempting to requalify
.hemselves. Perhaps coincidentally, they will
oe "scrambling" to buy future editions of the
<\.RRL license manuals in order to bone-up
'or their re-examination.

Some may d iscover difficulty in their at­
empt to recover the once-obtained phone
operating privileges. Some will not be able to
wallow their bitter personal feelings and an­
mosities and will not attempt to participate
.gain in amateur radio.

The ARRL petition ignores the current
ommendable efforts of the F CC to upgrade
.radually the technical portions of examine­
ions in Novice, T echnician, Conditional and
Ieneral classes. Doesn't F CC get any cred it
or this program?

No sensible radio amateur is against any
easonable approach leading to the improve­
lent of on-the-air operating techniques, nor
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AI leading eledronlc distributors

So they propose to give these classes more
incent ive by forcing them to participate in
the available C\ V portions and the unpopular
(because of the sun spot cycle) 10-meter
phone band?

Obviously ARR L thought some incentive
existed earlier. Their pub licat ion of help ­
along license manuals and many successive
edi tions updating the technical portions that
characterize the timely upgrading of the FCC
examina tions, including those of the General
Class license, were recognized to be extremely
valuable. The manuals were particularly ap­
pealin g to the non-technical strata, that is,
many of the same group of general types
that the AHRL now seeks to elimina te from
the phone bands. T hese helpful manuals pro­
vided a "gateway to amateur radio" for the
herd that was to be raised through the ranks
from the Novice and other classes.

The ARBL courted membership by invita­
tional advertising, through the stimulative
booster campaigns at affi liated dub levels,
th rough publication of the enhancing "Basics
for Beginners" and many other fi ne articles.

Among these att ractions are the delectable
d isplays of colorful advert isements-selling the
very same items of equipment to which the
League now so strenuously objects.

AHHL's petition-speaking of commercial
factors-would have serious domest ic econom­
ic implications. Sales of new eq uipment will
without doubt decline noticeab ly. Used equip­
men t markets will feel an even more d rastic
pinch. FCC, in its evaluation of public policy,
is faced with consideration of the economic
factors.

T he League role as representative of ama­
teur radio operators should be examined in
connection with the curren t petition. ARRL
claims membership of "more than 80,000 am­
ateurs licensed by the Commission." FCC ll­
censcs 250,000 amateurs currently.

ARRL would be hard-pressed to pretend to
that all their membersh ip supports the peti­
tion. This leaves a fract ion of the 250,000 as
supporters of the AHHL p roposal.

On the other side of the representation
coin, who speaks for amateur radio operators
in internat ional negotiatious? A number of
recent QST articles have referred to the per­
formance of ARRL officers as "members of the
official delegations to the actual conference
sessions," of In te rnntinationnl Telecommuni­
cations Un ion conventions. On close scrutiny
it appears, however, that AHRL participate:
more in the capaci ty of a "private operating
agency" in support of the real representative
of the U.S. ama teur radio operators: FCC

P at. I'I'n J lrJ.;

BARKER & WILLIAMSON, Inc.
BRISTOL, PA. / Phone 215-788-5581
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"ham" who travels-it can be
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min utes.
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does he oppose uny reasonable attempt to
preserve the world-wide amateur radio fre­
q ueucy segments. But the current proposals of
the AHH L are un reasonable. They contrast
distinctly with the intelligent and conservat ive
approach that has won admiration for ARRL
in the past .

ARRL blames "development and availabil­
ity of highly complex and efficient manufac­
tured eq uipment, particularly single sideband
suppressed carrier radio-telephone transmi t­
ters, receivers and transceivers" for raising a
question as to whether amateur rad io's "basis
and purpose" are being fulfi lled. 0

Today we are operating amateur ra­
dio channels within a highl y technological and
complex electronics environment. \Ve can
never hope to recapture the colorful era of
"ham rad io" and its BCI prior to the last
great war. That's history!

ARRL is fur ther concerned that General
and Conditional operators cannot build or re­
pair this eq uipment for the most part and that
these IIA~I S "lack an understanding" of it.
T he League claims there has been little in­
centive for many amateurs, once licensed , to
increase thei r technical knowledge and pro­
ficiency.
(E DI T O R'S K OT E: Remember, they opposed the original
statement of "basis and purpose.")

••• NOW FROM
BARKER & WILLIAMSON

tt THE "
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for discriminating amateurs
who are satisfied

w ith nothing less than THE VERY BEST

FILTERS
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TECHNICAL DATA
Impedance: 560 Ohms in

and out
Unwanted Side Band Rejec­

tion: Greater than 40db
Passband Ripple: -+- .5db-Shape factor: 6 to 20db

1.21 to 1
Shape factor: 6 to 50db

1.56 t o 1
Package Size: 1 ~" x 1Y." xl "
Price: $32.95 Each
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The SILVER SENTINEL (3281)
r '~ ~ :'!

c .. ~ ... ..... , . .... ~.. ... "".. v ..----_.._.. -- - ~---..

The GOLDEN GUARDIAN (4881)

TECHNICAL DATA
Impedance: 640 Ohms in and

out (unbalanced to ground)
Unwanted Side Band Rejection:
Greater t han 55db
Passband Ripple: -+- .5db
Shape factor: 6 to 20db

1.15 to 1
Shape factor. 6 to 50db

1.44 to 1
Package Size: 2K6" x l lU2" X 1"
Price: $42.95 Each

Both t he Golden Guardian and the SiI ·
ver Sent inel contain a precision McCoy
f i lter and two of the famou s M·I McCoy
Oscillator crysta ls, By sw itch ing crys-

ta ls either upper or lower side band
opera t ion may be selected. Balanced
m odulator c ircuit w ill be supplied upon
request.

Both sets are available through
leading distributors. To obtain
the name of the distribut9r
nearest you or for additiona l
speci f ic in form at ion, w rite:

LY 1964

ELECTRONICS CO.
Dept. 73-7

Mr. HOLLY ·SPRINGS, PA.
Phone: H Unter 6·3411

G CO
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Communications
Ch ief, Amateur
Washington 2,7,

This is not to ridi cule ARRL's gallant actions
(assisting the F CC ) to preserve the amateur
bands. It is merely to appreciate ARRL's tend­
ency to overstate their role.

Hegarding these interna tional considera­
tions-on the basis of ARRL's position-the
FCC appears to be somewhat nearer to the
amateur operator at home and abroad . This
federal agency, with its official monitoring
role, would appear to be closer to the actual
problems than ARRL, with the latter's repre­
sentative structu re and minority membership
sta tus.

In addition, there is unlikely to be any
measurable effect upon the retention of in­
te rnational amateur bands b y heavy QRM or
by some yokel's insistence on repeating "73's"
(best regardses ) for the thi rteenth time. The
real threat to international amateur bands is
far above this level and stems from tariff
and international political considerations. As
long as the U.S. is the strongest nation po­
litically and economically. and as long as the
U.S. sup ports its own HAMS, it is unlikely
that the "threatened" international bands will
be usurped. (For the experts : Yes , we know
there have been two plenipotentiaries and
only one U.S. vote.)

The U.S. has every reason to sup port its
amateur radio operators. In addition to the
FCC's p roven (as witness 1949 ) support for
enlarging amateur radio, an ardent benefactor
has been the entou rage of the Department of
Defense's milita ry and civilian technical ad ­
visors. This Pentagon entourage attend-on
behalf of respective d epartments, Army. Navy
and Air Force-the International Telecommuni­
cations Conventions as members of the gov­
ernment delegations .

The Department of Defen-se supports ama­
teur radio for reasons of its own . In a national
emergency. amateur bands could be vacated
with the least practical d elay. Amateurs have
d emonstrated their availability for future mo­
bi lization of manpower for national emergen­
ev-.

Amateur operators who agree or, hopefully,
disagree. with the ARRL petition can stilI
have a voice in any policy d ecision that is
mad e b y the FCC. H ere is how:

(1 ) Watch for 73 Magazine for the publi­
cation of FCC's "Notice of Proposed Rule
Making." Note the Docket Number.

(2) Prepare a brief, concise rebuttal cover­
ing your major objections and /or recommen­
dations. Refe r directly to the FCC's "Notice
of Proposed Rule Making" b y the indicated
Docket Nu mber ( if a rule if formulated ) .

(3) Limit your rebuttal to no more than

72

two double-spaced typewritten pages. Present
in Fourteen ( 14 ) typewritten copies ( this is
stand ard F CC p rocedure ) . Carbon copies 'will
do if they are easy to read.

(4) Moll to the Federal
Commission, ATTENTION:
and Citizen Radio Division,
D .C.

Watch for the notice and make your objec­
tions. There's no excuse for griping on the
remaining General Class phone bands.

. . . W9AlY

Lette r
D ear W ayne.

First I wish to say tha t 73 ) Iaga zine certainly fills the
bill a s a truly "ham" magazine. It·s a r ticles are written
in a most refreshing manner, while at the same t ime its
editor is man enough to be fr ank, ou tr ight , and above all.
honest in h is beliefs. \Va yne, could yo u please infor m me
ali to .....hat in blue blazes H erbert and J oh n are try ing to
do to the spirit and morale of the members of the
A .R.R. L . ? I · ...e had my ticket abou t t wo years, and in
that t ime became a member of A .R. R.L. for a one year
peri od and dropped from its rank s for another year. After
due consideration I thou ght , " O h well , maybe I' m t he
one who is wrong, perhaps I should break down and rejoin
the 'happy folk' up at Newington." Rejoin I did . Regret
I do. T he J une 64 issue of Q ST carries an article by
\\' illia m Orr. W6SA I which if not the most insulting
th ing ever di rected to the general ranks of amateur opera ­
tors certainly deserves credit for us ing a lot of wo rds to
con fuse an issue.

\ Vill iam tries to say in so many words t hat a vote on
RM -499 is n ot called for. I guess that .....ould be cr icket in
t heir book. \Vill iam goes on to say that the letters wr itten
in opposition show poor spelling of word s, and a poor
show of the " radio amateur's a ttempt t o communicate by
writing ." Thank yo u \Vill ia m, thank you A.R.R.L. \V ith
fr iends l ike you the amateur body n eeds no enemy. T o
further just ify t heir bumblings he points out that th ere
are "two b reeds of cats" in amateu r rad io. T he firs t are
those who, through the blessing of the " Great \Vhite
Father" ( A. R. R. L. ) , a re at once placed ahead of the
others because they held their licen se for a period of 10
years or more. T he not so des irable type who really isn' t
an a mateur (again accordin g to \Vill ia m ) are those who
have been licensed in t he past decade. ( B ut Willia m, I
thought the A .R.R. L . was "by and for the a mateur" I ! !)
Aga in a sugar-coated pill is forced u pon by us b)' the
statement that R "1·499 will better amateur radio as a
public service. :M y, my. \Villiam , tell a ll of the operators
in the recent earthquake in Alaska that they reall y an
below par in capab ili t ies . ( Of course, wh ile going about
their duties they were so bu sy you will have to excu se their
ignorance in these matters that only the B oys in "Con nec­
t icut know about.) L et us face one fact and tha t is : i'
enough nations vote for a slash in amateu r band coverage
no matter how well educated in radio t heory we be, th r
slash will come. Another thin g : if we read our govern
ments' rules and regulations it is they who set most of t lu
requ iremen ts to become an amateur. If th e governm en
it self sets s tandards what can be the rea son ing of a g'r ouj
of individ uals who try to set up th eir own ? ( \ Vhat say
\\' iIliam ?)

\ Va )"ne, I guess I'v-e gone a b it far out but at leas t '
feel that my words do not fall on deaf ears. H ere is ;
p romise that I am making in earnest , t hat in a ...ery shor
time I will be numbered among t he member s of the I oA R

Mike Frand oli WB 2BQC
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(Institute Report from page 66)

Founding members now should all hafe received
the special Founding Member gold certificate,
the special laminated gold membership card, a
supply of Founding Member stickers for their
QSL's. two sta tus reports on current activities of
the I nstitute. two officia l information reports to he
broadcast and background information on the
reasons for the Institute.

The Interim Directors are looking for help in
setting up the Institute organizaion and ask that
you drop a line to the Institute of Amateur Radio,
5219 7th Road, South Arlington, Virginia if you
have some time to help with this.

The Institute now has five men working in
\Vashington toward establishing a lobby for ham
radio. A founding Membership in the Institute is
$10. Send your name, call, address ami $10 to the
Institute of Amateur Radio, Peterborough, N. H.

Working New

Countries

on Two Meters

The European Side

After many years of intensive experiments.
.enna Suominen OIIlNL and Bill Conkel
V6DNG finally succeeded to make the first­
ver moon-bounce contact both ways on 144
'c.

When they started the experiments a couple
f years ago, the specialists considered it as a
seless waste of time and impossible to do.
n a meeting of well-known European VHF­
len the fact that moon-bounce contact on
44 -rnc would be impossible, was proved by
•cater-proof" mathematics. The factors were
i e present amateur technics and the maximum
owers allowed for amateur use; these were
'msidered too inadequate.

However, Bill and Lenna started where the
:hers had stopped. They concentrated them­
elves in the signal-to-noise ratio. Le., they
ent «below the surface." The positive tests
rrfng several months proved that they are
I the right track, and finally, on April lith,

LY 1964

by NEW-TRONICS
the home of originals!

HU STLER is the mobile antenna that has
won the widest praise from everyone that
has used it. For really reaching out, and
fo r exceptional resu lts on every band , the
HUSTLER has no equa l. For unbiased opi­
nion of performance, ask any HUSTLER
user .. . there are thousands of them.

See the HUSTLER at your dealer or write
us for literature.
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ORDER DIRECT AND SAVE

1964 they made it two-way. Earlier both of
• •

them had heard signals from each other, but
not in the way that they cou ld have been also
confi rmed both ways. On April l Ith this was
possible, and a duly two-way contac t was
written in 144 me history. This contact is the
first moon-bounce contac t on 144 mc, and also
represents new world record on two meters.

The work behind the final QSO was trernen­
dous. Two years, and over 70 experiments
plus innumerable amount of working hours
for building the equipment. Dr. Karl Lickfeldt,
DL3FM, the chairman of the IARU Region I
VHF Committee, in his letter of congratula­
tions to OHINL said: «Only few radio ama­
teurs will understand what you have d one, but
I understand-while realizing the happening­
that you have really nicely done what some
others have been trying hard on 1296 me,"
(To clear this, the moon-bounce on 1296 me
is considered easier than that on 2 meters. )

\V6DNG used 1 kw power, rebuilt 75A4 ,
converter input 416B and antenna stacked.
several-elements yagi-systern. O HINL used OJ

Ibs.
Ibs.
Ibs.

Ibs.
Ibs.
Ibs.

3 Ibs.
8 Ibs.

15 lbs.

I•

.$ 4.50
11.25 .

. 22.50

TUBULAR TWIN LEAD
100' ... $ 2.00 ... 3
250' . $ 4.75 8
500' ... $ 9.25 ..... 15

SPONGEE TWIN LEAD
100' $ 3.30 . . 5
250' . $ 8.00 . 12
500' $15.70 23

Designed to resist ra in- sun
airborne corrosives

-

SEACOASTER TWIN LEAD

-

100 '
250'
500 '

INSULATED OPEN WIRE
1" W ide . 450 ohms

(100' loss of only 1.8db ot 100 mel
100' . . .. $ 4.25 . . 5 Ibs.
250' 10.25 . 12 Ibs.
500' . . 20.00 . .. 23 Ibs.

e
300
ohm

JAFFREY, N. H.

300
ohm

o

NEW
TWIN LEAD

REDLINE

Minimum order $5. Please enclose postage as below.
Postage 300 mi 600 mi 1000 mi 1400 mi 1800 mi beyond
Fiat 2 lbs, .35 .39 .45 .51 .58 .64
Ea . add' U lb..06 .08 .10 .13 .16 .19

OHINL
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power input of 800 watts (special penmssron
from the Finnish authorities ) and 24·elements
stacked , net-reflector antenna and home-built
nuvistorized receive r. This contact reminded
es pecially the old timers of the contact which
S-2:-.iO and PH-YSA in 1925, on August 29th,
made on 43 meters as the fi rst Finland-USA
contact. The pioneering work still is in the
mands of amateurs, only the technics and
hands have changed.

The OlIl:\'L-W60:\'G moon-bounce QSO
was made on April lith 1964 between 1500­
1600 G~IT. OIIINL is located in a village
named Nakkila , approximately 20 miles south­
wes t from the city of Pori on the west coast
of Finland. The experiment, which fina lly sue­
ceeded, was the 73rd. Before this Bill W60NG
had cha nged his antenna many times, the
"record" antenna being 59th during these tests.
OIlINL used a 24-element 21 db antenna ( 12
dipoles parallel-coupled ) with a net reflector,
the area of which is approximately 25 square
meters (oyer 250 sq . ft. ) , with bazooka-feed­
ing and preamplifier. This antenna can be both
tilted and rotated both ways. The best time
for the contact was to be found from the "Nau­
tical Calendar" giving the positions of the
moon. The eq uip ment itself used b y OIIINL
is very typical amateur eq uipment as to the
look of them. The shack merely is VERY
amateur-like when you visit it . fiut this shows
that the results are not made by fine looks, they
are made by means of high skill and expert­
ence. Nothing seems to be impossible for rad io
nnateurs, even though things often are proved
mpossibIe by means of theory before the re·
.ults show otherwise.

Hats off to Lenna and rnuu

The American Side
Bill Conkel W6DNG
460 8 La Cara
Long Beach, Ca li fo rn ia 908 15

A few years ap;o the Army bounced a signal
ick from the Moon . T hen the Collins COIll ­

m y bounced a signal back. This got me
terested enough to start working on the proj­
't. The success of \V4AO and \v3GKP in
)56 sp urred me on.
I started out with a kilowatt input (about

10 watts out ) into four ten e lement ya~is

.rizontally polarized. The receiver was a
7A converter into a 75A2 with a verv nnr-
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VIRTUALLY
ELIMINATES

RADIO
INTERFERENCE

• Exc lusive Permanent Magn et Alternator is th e on ly
moving pari- no brushes, slip rings, bearings , com
mulators. ete.. 10 produce irritating generator noise
common to ordinary portable units.

• 11 5/220 vert s, 60 cycle, AC , 1250 watt continuou s
rat ing.
Gasol ine powered-quickly adaptable to liquid propane
aum-cut-crcot aga inst overload ing or sudden su rges.
Com pact--one man can handle .

Three mod els -1000-1250-3000 watts
A vailable now {rom your local electronic parts d istributo

the antenna
specialists co' .t...-'

12435 Euclid Ave., Cl eveland 6, Ohio
Ex p. mv. 15 Moore St. , New York 4, N.Y.

Model 8-24
Mini.Prod uCI ·s l i m e ·p, o~"d 8 · 2.(
.(·ba nd a n'"nna cambin... max imum
efficilOf'loCy Dfld alu,izo lion 10
proyide ho ith On exceU..nl a n' ''''''o
....here spoce n",,1 be conside' e d .

Like 011 Mini. Products o nt..nno•• lh..
B· 24 .. mp loy. " Mulripl.. Hal"
load""'" for ma ximum .. ff ici..ncy.
TV ,o lor od.. q uo l.., F.."d lin... SO ohm
coo x; 5 W R l.S:l .

Am,, ' '' U< Nel
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month . . . sometimes getting nothing and
sometimes exchanging signals which almost
added up to a QSO.

All this time I had been gradua lly
improving my equipment and bringing it up
to the best possible. Until last December all
three of us had been using circular polariza­
tion. I got the bug to try horizontal again
since I could build a much higher gain anten­
na this way and it would have less wind re­
sistance. I wrote to Lenna OlllNL and he
agreed to change over to horizontal. Circular
polarization would seem to have benefits for
mocubounce, but the added weight and wind
resistance are against it . . . as well as the
fad that horizontal is better for meteor scatter
work ami for general contacts with other sta­
tions.

On April Ll th this year Lenna and I did
make a valid two meter earth -moon-earth
QSO.

I suppose that the futility of trying to work
any distance 0 11 two meters from the Los
Angeles basin (mountains all around excep t
for ocean ) may have had someth ing to do
with my looking to the moon for some DX.
There is just no way to work long distances
from here except by moon or meteor sca tter.

Apparently everyone but me knew that
there was no way to beat that 251 db attenua­
tion in the earth-moan-earth path using ama­
teur equipment. That's kind of like the bum­
ble bee not being able to fly because it is
aerodynamically incorrect. Antenna ;;59
(my 59th two meter antenna since 1952 ) con­
sisted of eight seven element short yagis, twc
high and fou r wide, with 300 open win
phasing lines. The feed line is HG-17A/ U. 11
has been aimed optically since the automatic
system quit in 1962.

The present transmitter starts out with ~

8E 9-0361
SAT 8,30 to 5,00

WANTED Tranlu ton. Tubel aU lJ'PN. TNt
F,qulp. • Ground EQuip., PRe. GRC. TS. URJd.
UP)I . Alrcrart Commuoleatlol'll a: Nu l..atlol'l
Equip. ELECTRONIC TUBES -- I l'Idu~trla J.

s eeen t Purpo.., Receh1nc -TV. Tran~l ltofl­

Dlodee. lAB. TEST EQUIP .. ENT. AIR_
CRA ET & GROUND. CO.... . EQUIPMENT.
IN TER NATID HAL SE RVICE. Write or Pool'le

V&HRADIO
2051 VENiCE. t , A. 8. CALIF.

RE 5-0215

SAN DIEGO
1413 India Street

MON - fRI 8,30 to 8,00

L'nbelltable performanee at al'l unbeatable pft"'. 0BlJ" UI.N
ppd.l Complete wUh eU8.!.. 6CW4 tUbel and choice of Ie _.
.,..tal lor 14-18 mc. output or 49.4 mc. ernul tor broadlut
bud output . Full,. u .ambled . tel~ al'ld &uarantee4. 8tnllthltJ
.1 .Ittlmllt . N ob. tin.... ! .5 dh
VANGUARD ELECTRONI C lABS DIPt. H.7
1...41 Iltlll Ava. Hallli 21. N. Y.

6 METER CONVERTER
WITH NUVISTOR PRE -AMP

Q·STAMPS re prod uce any photo to postage­
sto mp sise! 50-la rge or 100-small, $ 2.00 per
gummed-bocked, perforated sheet. Send photo
(returned unharmed ) ond $2.00 check or
money-o rder. State size. Samples free !

Q-STAMPS
Box 14 9 Dept . 6 -B. Gory, Ind iona. 46401

Co nver ters & Preamps.
50 thru 432 Me.

Write for literature
Parks Electronics, Rr. 2. Beaverton, Ore.

row filt er. I did ge t some echos back from
the moon on the .,t>astern hori zon, hut I
couldn't seem "to find anyone else to bounce
to. Most fellows thought I was nuts . .. so I
got back an echo , big deal!

Ned Conklin Kll1~(U got interested in
moonbounce and set up quite a sta tion. \Ve
kept skeds through the summer of 1961 and
had several close calls. On September 14th
we almost made it . This was a real heart­
breaker. \Ve got all but one piece of the info
across that ARRL requires before you can offi­
cially say that you've mad e contact. By the next
summer Ned had an even bigger antenna
going and our regula r contacts were frequent­
ly nearly accep table for cred it . . . but never
complete.

It was about th is time that OHINL ami I
began to correspond and set up skeds. \Ve
tried it from two to twelve nights or days a
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Write
for TElREX

PL 64

Mfd.
under Pat.
2,576,929

TELR£X LABORATORIES
ASBURY PARK, NEW JE RSEY

CONVERTS ANY RAOIO TO A
SENSITIVE SHORTWAVE RECEIVER

MINIVERTER

* Crystal Controlled uetta
Available f rom 2 to 150
Me.

Reyco Multibond Antenno Coils
Traps for dipoles • • • high st rengt h . . . moist ur.
proof guaranteed to handle a full KW.
Model KW -40 coi ls will, with a 108 foot antenna,
provide operation on 10-15- 20-10-80. $ 12.50 Ie'.

For informat ion on othe r mode ls write:
fRED L. REYNOLDS W2VS, 492 RCivenlwood Ave .•

Rochelte.. 19. New York

* Input Either High Im­
pedance (BC Whip) or
l ow Impedance (Tuned
Whip)

*** NOW ***

SCIENTIFIC ASSOCIATES CORPORATION
BOX 1027, MANCHESTER, CONNECTICUT

* ALL Units Transistorized with RF stage and tuned mixer.* The foll owing models are avai lable with either high or low
impedance input s (Please speci fy desired impedance when
ordering):

CVA2(160M); CVA4{80M); CVA7(40M-CHU); each . .$14.95
CVI4(20M); CV21(15M); CV29(10M); CV30(10M); CV50(6M);

each ... ,$24.95
MARS Models : 4 to 5 MC (BNC Connectors) 14 to 15 MC

output, MARK I _. $11.95
4 to 5 MC (BNC Connectors) 6.8 to 7.8 MC
output, MARK " . $11.95

CAP Models: 4 to 5 MC (auto rad io) .5 to 1.6 MC out put ,$11.95
FIRE, POLICE : 30 to 50 MC (any I MC segment) each $27.95
MARINE: 2 to 3 M (auto or home radio) each $18.95* Brochure ava ilable upon reque st* Order direct from

~ "BALUN" FED INVERTED "V" ANTENNA KITS
., SIMPLE·TO·INSTALL, HI·PERFORMANCE ANTENNA SYSTE MS,

1 KW P.E.P. Mono-Band Kit . •• l KM81 V/BIK . . . $14.95 ­
2 KW P.E.P. Mono·Band Kit • • • 2KM 8 1V/81K . • . $IB.95 -

- Kit comprises. encapsulated. " Balun," ecccerwetd. insulators ,
plus installation and ad justment instructions for any Mono­
band 80 t hru 10 Meters . Also available 2, 3, 4, 5 Band Models.
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high ly stabilized 8 mc oscillator which hasn't
turn ed off for over two years. It doesn't d rift.
A 5894 buffer drives the PP GG 4X250B·s.
T he receiver starts out with a 41 613 pream­
pl ifier into a nuvistor converter into a 75A4
ustug a 500 cycle Riter and an 80 cycle aud io
filter. I've got a feedback circuit for noise
cancelling built in, but that's another story.

This is a lot of trouble to go to just to work
a new country, I'll ad mit . However, if you
get the bug to gtve it a try remember that
your major effort should be in the antenna.
Don't pay too much attention to advertised
gain fi gures on yagis. I've tried and tried and
l've ye t to see a yagt of any length that
measures over 13 db gain and some of the
stacking that goes on adds a few db at times,
md loses 'em in others. Circular antennas
ire very difficult to stack and the gain is hard
o measure in either p lane. All in all I don 't
ecommend that you rush out and buy a
iunch of an tennas unless you can measure
heir gain as you set them up and tune them.

The receiver must get right down to Joh n­
all noise and have AFC or some kind of
-hnse lock because you can't tune around for
Ignals that are this weak. You have to know
'ie frequency the other fellow is on and hope
rat doppler shift and other in fluences don't
ike the signal a lit of the notch.

Let me know when you're fired up and
ead v for a trv . . . OK? . . . \\'6DXG• •

•



VHF Buyer's Gu ide

•

1'·62 N uvistor prea m plifier, 50 · 54 TIle
UX C connectors , separate power sup­
ply required. $9 .75 .
1'-25 nuvistor preamplifier, IH· 14f
TIle, fi X e 's, separate power requi red
$0 9.75.

C-GI s ix meter nuv lstor conver ter ,
One (,C \ \ '" grounded g rid rf am ­
pfifier , 6 Bq7 mixer a nd osc illator,
be-J ;f amplifier . P 5 --J 1l1atchlllR sup­
ph·. 14 -18 mo ou tput. BX C cou nec ­
tors. .. x 6 x 2. $28.50.

.\I atc h in g power s upph- 59. 75
( r igh t ). C-\-.! I Li meter uuvis tor
conver ter. Ident ica l to the C·23 ex,
cept in put 220·225 me and pr iee
$4 2. 50.

•
4)

.\Iod e! C IIT. rranaieto rized, l.uilr ill
battery or car battery through BS ·9
adapter. C II T converts 2 meters to
broadcast ha nd. Ca ll cover from
108·1 74 me. Mode ICLT same as
C II T except con ver ts any ha m hand
from 2-54 me down to the hrundcast
band or a ny o ther i-f out pu t. Model
SKI. sq uelch & Twice limiter. 6 o r
12 vdc. S X L T all transistor. C I.T or
C IIT $35.95. n SI 9 $02.9 5.
SX L $17 .75 . SX L T $ 19.95

T :" ·62 6 and 2 meter bauds .... itching
transmitter. 75 input o n A"I and
C W . with built ill modulato r and
solid s tate power supply . Broad ba nd
c ircu its except ill fi nal. U ses 8 me
c r yata ls or ex ternal \ '1'0 . I I Y." x
'1YZ " x 6". $ 1-1'1.9 .> .

C-23 t wo meter n uv istor conver te r.
T wo 6C\ V4's in grounded grid rf
ampli fier, 6)6 c rys ta l oscillator,
6 BQ 7 mixer-if amnlifier. Req u ires
sepa ra te po.... er s UPI'I}' o r voltage
from receiver . Ou tput H ·18 me.
Special out pu ts $ 1 ext ra. B X C Call '

nectars . -J" x 6" x 2" . $.Q. 25. P S ·"

Amplidyne Labs
Amplidyne L abora tories
Box 673
Kings P ark. L . I.. N . Y .

."•

•

I

:\l od el CL B (Ieft ) 6 meter mobile
conver ter, 12 volt s de power. Model
C .\IA (right) , a ll hand converter,
1700 kc·54 me a nd 108 ·174 me. 3 h "
x 6" x (,~". R equires crystal ($3 .50l.
l Oses in ternal ba ttery. T ra n sistoeleed .
£'5 -2 f ower supply provides 12 vde
fo r cr .n fro m 115 VOle . CL B
$2 ".95. ('.\1;\ 56" .9 5. P 5 ·2
$8.50.

-

AMECO

-

Conver ter (left ) for one band 50· 144.
220 m e, two nuvistor-s , o ne 6}6. An y
i- f ou tput. X o power b uilt in . P S .. 1
11O ..-er s upply sepa ra te un it. Con ..
ver ters (right ) for 6 or 2. U se t ubes.
6E S8-6 U 8A.6J 6. O u tput 7·11 me or
14.. 18 me. eN ... $44.95. e N Kit

$31.95. P S · ' $11.50. 1'5 -1 Kit
$ 10. 50. e B6 $27 .50. e B6 Kit
$ 19.95. cuz $33.95 . C BZ Kit .
$; 23.95 . CS B $9.95 C5 8 Selector
IJOX:.

P rea mplifi e r M ood I'C t, (left ) for
all band s 80-6 meters. Xuvlstors g ive
20 db g ain. Xuvistor preamplifier
for 50 , ) -H or 220 me ( riR'hU ~I odd

I'V. Ro th requ ire power from re­
l"t,in:r o r from 1'5 -} power sUP!'!)' ,
1' \ ' $ 13.95. P C L $24.9 5.

Ame r ican Elec tronics Compan y
178 H erricks Road
M ineola, N ew Yo rk
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Comoire

Clegg Venus V I , ssn transceiver
iur s ix meters . Receive r tunes 50· 50. 5
mc (or a lly o t her 500 kc band if s pe­
c ified) , crysta l lattice filt er for se­
lectivity, nuvisto r front end . Trans­
mi tt er 85 wat t s A M, SSB, CW to
6883 final. Tu ning dial: 1 kc per
dlviaion . Rece iver may be offset from
transmitt er frequency by plus or
m inus 1 k c. Requ ires separa te power
supply. $495. A C po.....er supply $ 110,
12 vdc supply $ I ZO.

"

Comaire Electronics
Box I Z6
E llsworth, M ichigan

Cleg~ T hor, s ix meter transceiver.
Receiver has cr ystal lattice filt er fo r
select ivi ty, UFO , tunes SO-52 me,
external speaker (not supplied). De­
sisued for low cross modulation,
iui nges, ;1 leakthrough. T ransmitter
is VF O in receiver frequen cy or
crys ta l cont rolled. 60 watts on AM
or C\V to a 6883 final. Separate (bu t
included) po.....e r supply and modula­
tor uses two 6CU6's in Class B.
S-meter switches for t ransmitt er t un ­
ing automatically . Variable B F O
in jection fo r S S B detection and spo t ­
t ing. AN L . I Z" w, 6" h , 8~" d .
15 Ibs. Power unit 12" w, 6~" h ,
8W' d. 27 lils . $349.95. lZ vde
t ran sisto rized supply $ 119.95.

CleR'~ Zeus s ix and two meter trans­
m itter. 185 wa tt s ,\:\r or C\ V on
both band s to a i034. 8 11 A 's class
B pla te modulation, 18 d b speech
d ipping ..... ith a utoma t ic m odulat ion
con t rol. Crystal osci llator or bu ilt in
ulrra -srable VFO . F'Iyw heel tunin R"
dial. P o .....er supply and m odulator in
separ-a te un it ..... Ith in terconnect ing
c ahle-. $h95.

,

j

•
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•

•
•
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Cleg~ Interceptor H SIX and two
meter receiver , Tunes 50-54 me with
built in converter for 144 ·H8 rnc.
F lywheel d ial, entire dlnl tunes one
rue a t a time. N u vis tor- rf stalies.
Crystal la tt ice fi lte r fo r selec tiv ity.
D es igned for low cross- talk. IS" w,
9" h , 9" d. J2 lbs . $473. Allbander
conver ter for J·Z2 & 27 ·31 me,

Clegg Apollo 700 s ix meter l inea r
ampli fier. 700 watts PEP with 10
watts of d r ive. Push pull 8ZJ6's.
Automatic cont rol with V enus trans­
ceiver. T hree meters. B uilt in sol id
sta t e po wer sup ply. 15 x 7 x I OJ4 .

Clegg ),Iodel J72 L o -Pasa fi lter. 50
ohm irnpedence. L ess than , .Sdb in­
sertion loss to 50.7 me. More than
28 db a tten ua t ion a t 55 me, over
40 db on any TV channel over 68
IIIC. Am power rat ing with Vs\v n
of less than 2: 1, 120 watts below
51 me, 240 watts below 30 me. Ad­
justable n otch tunable from 55 to 68
mc.

•.. . •
L

Cleg~ 99'er six meter t ran sceiver.
Double conver sjon receiver, Svmerer,
spotting switch. T ransm itter c rystal
cont rolled (or ex ternal V FO ), 8
watt s to 7558 fi nal, plate modulated.
R ece iver covers 50·5Z me for J/: (}(},I
bandspread. A C power supply built
in. S·meter switches fo r t ransm itter
tunillj{. 10" w, 6" h , 8" d. H lb s .
$ 179.95.

Clegg .. ... • • .-• • • --• •quires -Sanders. I nc. . -• -'5 W a tchun g Aven ue • • • •' a tchun g, N . j ,

l ode! 2.?1 22tt me adapter for the
lode! 621 transmitter, which sup­
Iit·s modulation , power ami 55 me
rive . 15w ,\~l input , 18 watt s C\V
> a 1>360. 4 x 5 X 10. $7 2.50.

.Y 1964

~){g 2Z'er two meter tra nsce iver .
ral conversion recei ver with crys­

lattice fi lter, Nuvlsror RF stage,
effect ive noise l imiter. Transmitter
I broadband exciter s tages, 18
tt high level modula ted 2E 26 fin al,
rh to talk and provisions to s w itch
ernal fiu.al and "FO. Built in
ld s ta te power SUIlI'I)' fo r 115 vac
I 12 vdc. $2J9.50.

),!tltld 62 1 S I X and two meter t rans­
miller. 60 watts to GE 8 150, 6L6's
plate mod. Xtals o r external VFO .
Built in d u mmy load, separate load­
illg con t rols, spottin g button meter­
ing of all stafes including r'l output
using ex terna meter ( no t supplied) .
$229.50.

126 uuvisto r three band converter,
(,-2·174 meters , built in power sup­
ply , 2·6 CW 4's, 6D)8 , 6)6. nx c cou .
nectors, four ;J out puts ( 7, 14, 26,
JO.5 me) available. $94.5 0.
),[ode1 221 (right) is an adapter for
the 62 1 transmitter and puts 18
watts on 220 mc. 6360 outp ut. L'ses
55 me output, power su pply , modu­
ln tor au. I m e ter-rug- of 62 1. $72.5 0.



F L:\I-2 Iwo meter line matching' unit
to match transmitter to Ieedline.
FLM.6, same th ing only for lib::
meter s. $ 19.95.

- _.-
~. •--
"\,.. ~,

i i, •':\r
1.:\1·li:\ 2 Line matcher. Combinat ion
s ix and t wo meter antenna tuner
with built in S WH. power meter. 500
wart s . 7 !1. " x 6" x 7". 8 lbs. T uners
are completely separate. $59.75.

Collins

Collin s Radio Co.
Cedar Rapid s, I owa

•

T he 62$·1 converts a 14 me A:\I ,
C\ \', SSB , or R TTY signal to 6 or
2 meters. N .F. 4 db and power in­
put 160 watts. H igh voltag e ill taken
from t he present exciter. S ize: 7 J4
h. 14J4 w, 13 d. W eight : 25 tbs .
P rice : S895.00.

Electronics Specialists

Electronic Specialists L aboratories
301 South A yer Street
H arvard, Ill inois

T he E SL nuvistor pre-a mp I S avail­
able in models for 50·5 4, 144-160,
and 220·225 me. Size : 2 w, l ~ h,
I~ d. Price: wired $8.95 , kit $5.95.
All nuvi stor converters $56.95 with
po wer supply , $44.95 wi thou t.

Fulton

F ulton E lectronics
Ma nteca, California
T wo meter tran smitt er for use with
crystal mike. T wo .....ans output ,
complete with modulator and th ree
tubes. $25 .00. Six meter tran smitter,
Similar to above, four .....atts ou tput .
$25.00. T wo and six meter super­
regen receiver s wi th aud io stages.
Two or s ix me ter t ran scciver ..... ith
A C power supply . $78.00.

Gav in

Gavin I ns t ruments
Depot Square and D ivision Streets
Sommerville, N . }.
BP-144 tunabl e band-pass fi lter for
2 met ers. Pa ss band 2 mc. , reiec-

80

l ion .'5 dh ;; me from center fre­
quency (ad justable from 144 to 148
me} , insertion loss less than 1 db.•
po.....er 190 w plate input. 52 ohms,
U H F connector s, 4 x 2 14 x 2 14 ·
$ 11.85 .

T he M averick is a 5 sect ion tunable
6 meter filter with reject ion of un­
wan ted s ignals g reater than 35 db.,
insert ion loss II'S!! than 1 db. 400
watts y_Iate in pu t. 50 ohms imped­
ance, U H F connectors 5 x 3 x 2.
$16.95. M aver ick II has iden tical
r f circui t ry but includes power meae­
ur-in g' meter in 2 ranges, 0· 50w and
0·4001'1. $34.9 5.

GELOSO

American Geloso E lectronics
251 P ark Avenue South
New Y ork 10, N. Y •

•

M odol 4 / 1(,0 6 meter nuvi stor con ­
ve r ter. 3 db noise figu re, 4 II1C band
pass , 70 db image rejection. 1/ 26-30
me. $1 09.95.

Model 4 /1 61 2 m eter nuvistor con ­
ver ter. 3 db noise figur e. S imilar to
4 /160. 1/26-30 me. $ 109.95.

~I odel 4 1162 220 me nuvistor con ­
verter . 5 db noise fi gure. S imilar t o
4 f 160. $109.95.

Model 4 /1 63 432 me n uvist or COil '
ve rter. 5·6 db noise figure. S imilar to
41 160. $139.95.

Power supply for above con ver ters.
411 59. 110-220 v, 50·60 c. $29. 95 .

4 1103 Gelose 2 meter VFO . D r ives
832 or 2£26. $29.95.

Gem

Gem Electronics
P .O. Box 203
Tremont City. O hio

6 meter t ran smitter -exciter , 5 watt s .
Uses 8 me x tals. 1 6A U8. 2}S x 4.
$6.50 les s tube. XT.

Modul a tor for above. I 12AX7 and

1 6A Q5. Carbon or x ta l mike $5.00
less tubes. :\fA .

Cascade: nuvistor pre-amp, u ses 2
6CW 4. 20 db gain. 6 meter and 2
meter . 2}'i x 2. P A -C. $4.50 less
t ubes.

2 meter nu vtstor preamp. U p to 30
db g ain . Uses 1 6CW4. 2P A. $4_00
less tube.

6 meier n uvistor con vertor. U ses
4 6CW4 . 1/ B C t o 14 me. 2~ x 4.
$7.50 less t ubes and xtal. 6:\IC- N.

2 m eter nuvistor convertor. Uses 4
6CW4. 1/ 6 to 14 mc. 2~ x 4. $7.50
less tubes and xtal. 2:\I C -N.

2 m eter convertor. 1 6C\ V4 and 1
6U8. ;/ 6 to 50 mc. 2 !4 x 4. $7.50
less tubes and xtals. 2~fC- X.

2 meter super-regen r eceiver. 6C' V4
and 6V 8. 2~ x 4. $6.50 less tubes.
2-SR.

Hallicrafters
H allicraft ers
Chicago 24, Illinois

HA-2 and lIA-6 trenever ter s . Con­
verts ten mete r transmitters and reo
ceivera to s ix or t wo meter s. 5894
fi nal for 120 watt s input, can be
driven b y any 10M excuer from 10·
100 watts . R equires separate ( P-26)
power supply. 8"H . 17"W , 9" D.
$349. 50.

Heath
H eath Company
Benton H arbor, Michigan

T he V HF-I Seneca is a 6 and
meter traneminer kit with 140 wat
CW and 120 watt A~I input t
2-6 146's . VFO , 4 cr ystal socket
carr ier con trol modulat ion , bam
switching, power su pplies incl ude>
Size : 10 J-l h, 1 6~ w, 10 d. W ei /l: hl
50 lbs. P rice : $ 179.95 .
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T he H E ·o IA (left ) I S a 6 m eter
VFO wit h 8-9 me ou tpu t for use
with most 6:\[ t ran sm itters and trans­
ceivers. 2 tubes . power cable. crystal
plug. less power supply. S ill.': 311 w,
4t4 h , 4 J4 d. W ei /{h t : 3 Ibs . Price :
$ 19.95 .

T he HE-56 ( ri j{ht) and II E -71 are
6 and 2 m eter converters. r espective­
I)·. conver-t iug- 50·5 4 me and 144-148
mc to 7-1 1 mc. 2 tubes in H E -56. 3
in H E -7l . self-con ta ined power- sup­
ply. S ize : 7~ h, 3J1i w , 5~ d.
W ei l{ht: fi lbs. P r ice : II E ·56.
$29.95 ; H E ·71 , $32.95.

Lafayette Radio
111 J ericho Turnpike
Syosset , L . I.. N . Y .

T he HE-45-B a 6 meter transce iver
wit h 14 watt s in put to a 2 E26 fi nal.
Huilt -In 12 and 115 volt su pplies an d
speaker . P i-ne t work, exte rna l V FO
input , S-meter . spottin g swtich,
noise limit er. superhet rece iver. Size :
5 h , 12 w, 8J1l d . W eight : 15 lbs .
P r ice : $ 119.95.

Lafayette

$ 149.50 ; Wired, $ 194.50.
The 6N 2 T hu nd erbolt a mpli fi es a 5
watt input signal to 1200 watts
PEP ssn, 1000 watt s CW , or 700
watts A~f. Silver plated tank cir ­
cu it s, 2-7034 fi n al amplifi ers, self
conta ined power su pplr. Sil l" : 2 1 w,
1 1 ~ h. 16 }1; d . '\ eIKht : 120 lbs
I'rlce : $549.50 wired only.

H E ·89 6 and 2 rueter \ ' F O . Built 111

power su pply. 8-9 mc outpu t . 6~ x
4}1; x 4. $29. 95.

•, ,

AOR receiver kits . Su perhet circu it
with regen erntive second detector .
Nuvisto r rf ampli fie r. Addit ion a l
Add -O n -Circu it s may be used to ex­
pand these basic receivers. AOR46
six meter : AO R47 two meter are
$66.50. All A OR r eceive rs include
po w er suppl y and 4" speaker.

The 6X2 Converter (left ) con ver ts
6 an d 2 m eter signals to I of 4 ill:
26·3 0 me, 28-3 0 me, 14-18 me.
30.5·34.5 rnc. Band s ..... itch jng- and self
con tained power supply. S Ill": 5 h.
2~ w, 12 d . 'VeiFtht: 2 1bs. P r ice :
K it . $59.95; W ired. $89.95.

T he 6N2 V F O r eplaces 8 to 9 me
crysta ls in an y 6 or 2 meter t rans­
mitter. I nclud es a VR tube bu t re­
quires external ~wer. Stee : 4 w,
5 h , 4 }1; d. W eigh t : 2 lbs. P rice :
K it, $34.95 ; W ired, $54.9 5.

T he 6N2 is a bandswltching t rans­
mitter fo r 6 a nd 2 meters. Requ ires
an external powe r suppl)' and modu ­
lator. 150 watts input C ' V. 100
watts AM to 5894 . T V I su ppression .
may be driven by a ny 8-9 m e V FO
or crys ta l. She : 8~ h . 13 J.i w, 8 ~
d. w eight : 10 Ibs. Price: Ki t ,

A O F V F O kit. 8·9 me VFO for
s ix and t wo meter t ransm itt er s. ~

wa tt outpu t. AO F -89 includes V FO
a n" bu ffe r $22. AOF -90 includes
m ult iplier for s ix meter outp ut $29.
.AO F·91 includes mult iplier for 6 / 2:\1
outpu t $36. 6 B H6 osc.• O D·2 VR.
12 f1 Y7 buffer-amplifier & mult ipl iers.

AO C Ii and 2 meter conver ter k its .
Ca scode nuvisto r r f. N oise fij{u re of
less t han 3 db . S tandard I F 28 me,
o t hers available on request . L ess
powe r su pply. AOV-6 for 6 meters.
.-\O V ·2 for 2 meters. $59.50.

John son

E. F. J ohn son Company
W aseca, M innesota

6C N Conver ter for 6 meters. 3 n u ­
vis tors, 2. 5 d b noise figu re. bu ilt in
low pa ss filt er. Built in power sup­
ply. S tandard if 28 -32 me, o thers
a vailahle on order. 4 x 5 r:i x 4. P r ice
$35. 00.

Internotional Crystal
I n ter na t iona l Cry stal Manufacturing

Company, I nc.
18 N orth L ee
Oklahoma City, O kl a.

T he II\V·1O and 1l\\' -20 are 6 a nd 2
meter t ransceiver k its , respect ive ly,
6 m et er Sha .....n ee cover-s 49.8 · 54 me,
2 mete r Pawnee 143.3-148.2 me.
Both fea ture built-in supply for 6,
12 or 120 volt s. 10 watt 63 60 fi n al ,
push- to-talk mic rophone, V FO or
cryatals; in ternal speaker, 15 kc se­
lectivity, double con version. sq uelch ,
fiFO . A V C. Siee : 6 h , 12 w, 10 d.
W eigh t : 34 lbs . Price : $ 199. 95.

•
T he IIW-29A and H\\' -30, t he Sixer
and T woer, a re 6 and 2 met er tr-ans­
ceiver ki ts. Crysta l cont rolled tran s ­
m itters . 5 wa tts inpu t to a 6C L6,
tunable super-regenera t ive rece iver ,
wit h microphone. less crystal and
mobile po .....er supply , built -in ac sup­
ply. W eig ht : 8 lbs . Price : $44.95,
CrP· II mobile po wer supply ki t
$16.88.

"he H X · 30 is a 6 meter 5S B trans­
li tter k it ..... ith 20 watts input on
;S B, A:\l and CW . P ha sing 5 5B,
70 X, a n f i-t r ip , VFO . g ri d block
eying. Siee r 10}i h , 1 6 ~ W , 10 d
Vei/{ht : 50 Ills . Price : $ 189.95.

HiTronic5
l iT ron ics I nc.
116 Evanston
.ansas City 33, M o.

T he HA -20 is a 6 meter linear am­
p li fier kit to ma tch the II X · 30.
2.5-10 .....a tts dr ive, 125 watts P EP
SS B, 75 watt s AM . pu sh- pull 6146's,
fo rced air cooling . self-conta ined
po.....er supply. Sill": 1 0 ~ h, 16% w.
10 d. W eigh t : 43 lbs. P r ice : $99.95.
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Lawrence
L awren ce Engineering Co.
36 Lawrence Road
H amden 18, Conn .

T woer modification kit. Fits in case
of H eath T woer wi th no changes ill
power supply, no cable changes.
Makes Twoer a superhet with ill '
creased selec t ivity and !<l' llsit iv ity
ami no receiver radiation. $33.90.

S ixer modifica tion ki t. Similar to
above. but fo r 6 meters. $3 4.85.

National
N ational Radio Co.
M elrose, Mass.

T he VFO ·62 is a 8·9 me vto for use
with any 6 or 2 meter transmitter.
Self powered. crys ta l socket , band­
switchin g' , spot t mg switch. S ize :
5!4 h. 6~ w, 5~ d . W eil{ht : 6 lbs.
Price : $49.9 5.

Olson
Olson Radio
260 S . Forge Street
Akron, Ohio
Olson 6 ::\I eter t ransce iver. 100%
modulated 15 watts input , double­
conversion receiver with crystal c on ­
t rolled fi rs t oscillat or..5 mcirovolt
sensit ivity. Tunable BFO, Built in
power supplies for 117 v and 12 v
includes push to talk mike. 4Y1 x
12h x 7. $139.98.

Parks
P arks E lectronic L ab ora tory
Route 2, B ox 3S
Beaverton, Oregon

82

T he Model 50· 1 6 meter conver ter
uses a 6C\V 4 and 6U 8A to give
outpu t on 7· 11. 10·14, 14-18 , 26-3 0,
27- 31, 28· 32, or 30.5-34 .5 me. 1. 5 me
band width , self-contained power sup­
" 1\,, choice of connectors. P rice :
$34.50.

T he 144 -1 is a cascade nnvistoriaed
2 meter conv er ter with possible ifs
of 7· 11, 10 ·14, 14· 18, 22·26, 24-28 ,
26-30, 27·3 1, 28-32, 30.S ·34. 5 or
50-5 4 mc. 4 m c bandwidth , choice of
connectors, 3 db noise figure, power
su pply included. Price : S54.95.

220 mc nuvisrcr conver ter. Similar
tv 2 meter con verter. $54.95.

4.H me nuvistor converter . Similar
to 2 m c converter. $54.95.

•

The 144 ·11' 2 meter preamplifier u ses
2 nuvisrors to give a 2.5 db noise
fi gure. Builr -in power supply. 4 m e
band width , U j l F con nectors. Price :
$25. 00.

220 me nuvistor- pr eamp similar to
2 m et er preamp. $25 .00.

432 me nuvistor preamp simila r to
2 meter preamp. $25.00.

P & H

P & H E lec tronics, I nc.
424 Columbia Street
Lafayette, I ndiana

2·150 transnuttmg con ver te r, Con­
verts 20 meier ou tp ut of any excite r
( A'~l-SSB , etc) to two meters. 78 54
fi nal , 175 watts P EP on SSD. 165
watts C\V, 90 watt s linear A::\f.
Built in power supply. 9" x IS" x
10 ;1", 45 lbs . 10·1 00 watt s drive reo
qu jred. \Yell metered. $329. 95.

6- 150 transmutmg converter. Almost
the same as the 2·1 50 except con­
verts 20 meters to s ix met er s, fin al
8 117. l' ri ce $299.95 .

Tecraft

T he Equipment Crafters
Box 84
South H acken sack, N . J.

T he Criterion conver ters a re available
fo r 50·54, 144-148 and 220-225 me.
Outputs available from 6-50 me.
bu ilt- in power supply. 2 tul es, 2
nuvist or-s, 4 me fla t bandpass. I'rice :
$54.95.
The T ecraft transmitt ers a re avail­
able fo r 50, 114 ami 220 mc. All
include one cr ys ta l and have 6360
final a t 20-25 watt s input . Plate
modula t ion . less power sUPJlh. P rice :
$65.95, power supply $39.95.

Utica

U tica Commu nication s Corp.
2917 W . I rving Park Road
Chicago 18, I llinois

T he U t ica 650 is a 6 meter tran s­
ceiver with "FO included. I t fea­
tures 22 watts input to a 2E26, 3 kc
select ivity, dual conversion , spotting
switch, S cmeter, adjustable B FO.
built in power supplies fo r 12 and
120 volts. AXL, push to talk, micro­
phone, ac pow er cord. Price : $ 189.95.
12 vdc power cord $3.95 .

Vanguord

Vanguard Electron ic L abs
190-48 99th Avenue
H ollis 23, N . Y.
6 m eter 150 m w 4 channe l t ran sis
torized t ran smitter with A~I modu
la tor. I ncludes transistors and 50. :
me xtal. Requires 12 volts a t 35 rna
$ 14.95.

T rans isto r convert ers . .1 V II F trans
istor-s, crystal included. J x 2 14 x 2
Tuned rf sta te with bett er tha l
I m icrovolt sensit ivity. 12 v DC
300- B 50-5 1 me, i f .6- 1.6 me $ 10.9~

300· C 50-54 me, if 14 ·18 TIl C $10.9:
300· D 144·148 me, if 50·5 4 m
$ 12.95. 300-£ 144-14 5 me, if .6-1.
IIlC $12.9 5. 300-F 144-146 me, I

28-30 IIlC $ 12.95. JOO·X 1 input an
1 output frequency between .6 an
H iO IIlC $ 14.9 5.
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Antennas far VHF

83

continued

H i-Par Produc ts Com pan y
Fitchburg, M ass .
Sa turn 6 H orizon ta lly P ola r ized An ­
tenna for 6. L unenburg 2 meter
Halo. 6 met er Broadband Ring A n ­
tenna for Eixed Installa t ions. Yag-is
fo r 6 and 2. Hill topper P ortable
Beams for 6 and 2.

Finney Company
34 W est I n tersta te
Bedford, O hio
Comb ina t ion 6 and 2 meter beams
with s tack ing k its available, 6, 2 and
220 yag is.

Medicom
B ox 632
Soulsbyville, California
F lex-A· Ray for 2, 220 and 432.

Cush Craft
621 H ayward Street
Manchester, N . H .
Yagis for 6, 2, 220, a nd 432 wi th
s tack ing k its ava ilable for d uals and
q uads. Dua l 6 and 2 meter yagi.
6 , 2 and combination 6 and 2 meter
halos. 16, 32 and 64 element colinea r
arrays for 2, 220 and 432. Ground
planes. Squalo for 6. B ig W heels
fo r 2, 220 and 432, Tw ist for track ­
ing sa tell ites. Zipper portable beams
for 6 and 2.

Hy-Gain An tenn a Products Corp.
N .E. H ighway 6 at Stevens Creek
L incoln , N ebraska
Y agis for 6 , 2, 220 and 432 wi th
stacking ha rnesses. S tandard and
cen ter m ount halos for 6 and 2.
Ground planes fo r 6 and 2. J a y-Pole
S tacks for 2. Duo-Bander beam for
6 and 2. Log P eriodic for 6 and 2.
D uo-Band g round plane for 6 an d 2.
D iscone fo r 50 m e t hrough 500 me.
Vertica ls fo r 6 a nd 2 for mobile use.

Gain, Inc. ( I mporters)
1209 West 74th Street
Chicago 36, Illinois
Skeleton Slot J -Beams for 6, 2, 220
and 432 wit h s tack ing harn es s and
add-on k it s.

L afaye tte Radio Corpora t ion
III J ericho Turnpike
Syosset, L . I. , N . Y.
6 meter ground plane. 6 meter ver­
t icals for mob ile u se.

Mas ter Mobile M ounts
41 25 W . Jefferson Blvd.
L os An geles, Cat.
2 m et er J . 2 meter cloverleaf. 2
meter t win six bea m. 6 meter beam .
1 % wave colinear g- round plan e for
2. V er t icals for mobile u se, Ground
planes.

An tenna Specialists
12435 Euclid Avenue
Cleveland 6, Ohio
Ii and 2 met er verticals fo r mobile
use. 6 and 2 m eter coaxia l and
g rou nd planes. Comb ination 6 and 2
meter coaxial an ten na for mob ile u se.

New-Tronies
3455 V ega Avenu e
Cleveland 13, O hio
Conveya 6.

M os ley E lectron ics
461 0 N . Lindbergh Blvd .
B r idgeton, Missouri
2 m eter Scotch-M aster b eam with
s tack ing k its . 6 meter Scotch -M ast er
beams.

W RL

Model 514 V aractor T r ipier from 48
to 148 m e. Drive requirements : u p
to 20 watts RF. Output : 12 watts
P EP on A~l , 12 watts carrier on
F ~f or C\V. N o primary power r eo
quired. Size 3 x s~ x 2~ in. $5 4.95.

T he L i'l Lulu 6 met er t ransm itter
has VFO coverage, 50·54 me with
t racked m ult iplie r and final stages.
Extensive shield ing and built in low­
pass fi lte r . B uilt in 11 5 and 12 volt
po wer suppl ies, p ush t o talk switch­
able AM or C\ V, accep ts c rystal or
car bon mike. 5 watt s ou tput on
phone, Sti x 8 x ll }i. W eig ht 16 %
lbs. P ri ce. $225.00.

W orld R adio L aboratories
3415 W est B roadway
Cou ncil Bluffs , I owa

W hippany L aboratories
1275 B loom field Ave.
W es t Caldwell, N . J .

Model 43 14 (2 meter outpu t) and
4322 (l~ meter out pu t) nuvistor
converters fo r the 432-436 me band .
Noise fi gure 6 db., Ila in 18 d b. u se
2 tiC \ \' 4 and a 6J 6. Power required,
100 t o 150 vdc and 6.3 v. Size 3 x
5 J1.1 x 2-}4. $44.95.

Whippany

T eob Ceiver T C6-A 6 meter tran s­
ce iver. Superhet rece iver with rf
s tage, crystal cont roll ed pla te modu ­
la ted 1 watt t ransm itt er with pu sh­
to-ta lk. 10 tube sections (6 tubes )
a nd 2 d iodes. Speaker included, 5 x
9~ x 6. W eight 5 JI.I Ibs . P r ice :
$39.95 less power supply. A C supply,
$ 15.9 5. 12 volt D C supply, $29. 9 5.

VHF Associates

V HF Associa tes
P .O. Box 6401
Denver, Colorado
V HF-UHF Fre qu en cy D ou bl e r
2132. Driven by up to 20 watts P EP
A~f or 20 watt s ca r r ier Fl\f or C\V.
O TI 2 16 m e. Ou tput 12 watts PEP
AM or 12 watts carr ier FM or
C \ \'. N o power supp~y required. 50
oh ms impedence, B N C con nectors.
3 x 5 ~ x 2-}4. $54.95 wi red and
t ested, $49.95 in kit fo rm .

Ma rk 3 t ranscei ver covers 49.5 · 54. 5
me. Crys tal controlled 200 mw
tran smitter. Includes whip antenna ,
handset. 6% x 11 x 3 ~. wi. 4% lb.
$69. 98.

Vanguard n uvist or conver ter uses a
<> C \Y4 pre-amp and 6U8A converter.
2.5 db noise fi gu re. Output on }4 · 18
IIl C o r .(, ·1.6 m e. $ 10.00.

f ode l No. 14 5 2 m ete r convert er.
, 50 to 54 me. Noise fi gu re better
Ian 5 db . Ga in mor e than 25 db.
.equ lres 100 to 150 vdc and 6.3 v,
x 5 ~ x 2~ in. P r ice $22.95 .

•
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V HF·UH F Frequency tripler 1432.
Sa me specifications as above except
in pu t is 144 m e.



Antennas for VH F, continued

Oklahoma Center VHF Club
c /o Bob' s Ama teur Electro nics
1139 N . M ay Ave.
Oklahoma City, O kla .
Vertical] for 6.

S uper-Q P roduc ts
3 363 Verner Rd .
Ke n t . Ohio
6 meter beam.

T elrex L abora to r ies
A sbury P a rk. N . J.
Yagis for 6, 2. 220 and 432.
6 meter Spirn lrny.

W orld R adio L abs
34 15 W est B road wa y
Co uncil Bluff" I owa
i> met er col illear g round
plant.'. (, meter beam.

Addendum
Ganset

Gonset I n c.
801 South M ain S treet
Burba nk, Califo rnia

Gonser Sidewinder. Two meter tr-ans­
cciver' , SSB. A~I. C\\' , mobile or
fixed , P T T , two speed tuning dial,
tunes 1 me. bandswitches for each
of the four me, recei ver transistorized
for compactness and low drain. trans­
mitter transistorized except mixer,
driver and final. Crystal lattice filter.
S -meter. 20 .....att' PEP to 6360
final. 6 watts A~1. Transistorized
power supply fastens to rear of
transceiver. Draws .05 amps at 12.6
vdc in recei ve position , I amp for
t ransmitter standby, 8 amps during
transmit. P o .....er supply operates
from 12 vdc o r 117 vac. 8}:i " ......
4 }:i" h. transceiver 7" d. pow er s up-

ply 5!Ii " d. W eight 19 Ibs. Side­
wmder : $349.95. P o .....e r supply kit
$39.95 , wi red $49.95.

Disclaimer
We've tr ied hard to get everything

righ t in this sect ion, but it is always
possible for us to get a price or a
mode l number wrong, or even to leave
out units which obviously should have
been Included. Injured manufacturers
should let us know so we can do better
ned t ime.

A Ham's Eye View

of the Alaskan Ea rthquake
Les Hove KL7CKQ
Box 946
A nchorage, Al a sk a

] had just arrived home from the office a
short time before the earthq uake struck our
area. From the immediate violence of the
shake, I realized that we were in for massive
damage in tile Anchorage area.

For the duration of the earthquate, ] had
my hands full trying to remove one grand.
daughter from the danger area where pictu res

TRANSISTOR RADIO HANDBOOK
- simplif ied circuit theory, plus

practical construct ion proiects
Covers a wide ra nge of communication uses for both
amateur radio and co mmercial applications,

Book # 044 • . . . $5.00 (Foreien $5.50l
From ,our l1.uronic partl diJuihulor or

EDITORS and ENGINEERS, Ltd.
Sum m erla nd B, Cali fornia 93067

6Up
Our VHF magazine is now rounding out its

first year and is doing very well for itself. It
is running 28 to 36 pages per month and is
well enough supported by advert isers so you
know it is going to stay in business. This is
tile only source of up-to-the-minute news of
VI IF activities, cond itions, equipment, regu­
lations, politics, etc, If you do any operating
on the VHF's or UH F's you should he gett ing
BUp. Only $2 per year. 6Up . Peterborough,
:\.11 .
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und mirrors were falling from the wall, while
my daughter-in-law, Rene, was trying to calm
my wife. Margaret, who was almost hyste rical
over all of her nice dishes flying from the
cupboards and crashing to bits on the floor.
T he other granddaughter was fai rly safe on a
bed in the bedroom. I remember thinking at
the time that I hoped we were not sitting on
top of a volcano which was abou t to erupt.
Some of the neighbors told me that their chief
concern was whether my 52'unguyed tower
would come crashing down . The beam was
slightly damaged but the tower came through
unscathed.

:\l y amateur radio station KL7CKQ sus­
tained a considerable beating around but
seemed to he in an operable cond ition; how.
ever, we had no clecencitv, gas. heat 01

water so the big transmitter was temporarily
uuusuble. ] proceeded with immed iate installa­
tion of the 2-meter (CD coverage) mobile
transmitting and receiving facilities into my
car. This posed a minor problem due to the
use of an exchange battery which did no
have the p roper battery connect ions. This wa'
overcome by cutting the battery clips from rn~

battery charger and "haywiring" them to th.
battery. My son, Jim, KL7EKD, had a d ifficul
time locating my mobile antenna in the jurn
b led mess the earthquake had made of rrr
storage building, However, it was found i
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usabl e cond ition and placed into service.
Upon getting the "two meter" apparatus into

operation, I checked into the CD net from the
car and was advised that they had no im­
mediate need for my mobile services. At this
tim e, Dan \Vright, KL7ENT, having been
forced from his home by the shake, had placed
his mobile high-frequency transmitter into his
car and arrived at my place. We made im­
mediate preparation to get on the high fre­
quency amateur bands from his car. \Viring
tom loose in his automobile by the severity of
the earthquake was hastily repaired and Station
KL7E:\'T, opera ting mobile on a whip an­
tenna, went on the air. Immediate contact
was made on 75 meters with Horace's \V7AG
in Suquamish, \Vashington, and Horace relayed
to our relatives that all the respective families
here were all right and the homes damaged but
safe. Horace, an old friend of Dan's was
monitoring on the frequency commonly used
by Dan and him to establish nightly contact
via amateur radio. Horace said it was with
extreme relief that he heard Dan calling him
and realized that he was OK. Almost con­
tinuous contact was maintained throughout
the period from 8 :45 on the evening of the
quake continuing for several days.

\Vhile Dan set up contact with Horace, I
cut the cable lacing on my big transmitter
and removed the various antenna lead in cables
for the fixed antennas and made provisions to
hook these antennas to the mobile transmitter
and receiver in Dan's car. These large penna­
l ent antennas would give better signal strength
tnd coverage. We then set about the almost
nsurmou ntable task of providing some of the
irst communications between the disaster area
md the outs ide world. This was about 8:45
m the evening of the calamity. while Dan
.perated the "mobi le portable fixed" station,
set abou t coord inating between the CD facili­

ies with the transmitter in my car, running in­
ormation between my car and my house, and
) Dan ill the mobile station. By this time, my
» i, Jim , was busy hunting gasoline to keep
ran's car running since all the service stations
'ere out of commission. Gasoline was donated
y Ken Stocker. Other good samaritan neigh­
ors moved in to make fuel available to pro­
ide the motive power for the mobile station.
About this time one broadcast radio station

td gotten into operation and we were receiv­
g information on my portab le t ransistor radio.
he opera tion of the broadcast station was a
xlsend to us since we were able to com­
unicate with them by telephone which for­
nately was undamaged and operational on
e F airfax Exchange all through the emergen-

_Y 196<1

cy, Many messages from Fairbanks and the
48 sta tes were relayed directly to the radio
station to avoid the disruption of the CD net.
Dan operated throughout the night handling
incoming and outgiong traffic until about 4:30
A.M. when the 75 meter band "went out."
Dan was so fatigued and hoarse from his all­
night vigil that he sounded more like a big
bullfrog than anything else. \Ve tried unsuc­
cessfully to sleep until 6 :30 A.~l. at which
time we switched to 20 meters and my Telrex
tribander and prepared for the grueling task
of continuing the emergency communications
to the outside on the 20 meter amateur fre­
quencies. Again Dan bore the brunt of the
constant talking with some assistance from
me, KL7CKQ, Andy, KL7ARY, and Frank,
\V5GEG. I continued with the leg work be­
tween the phone, broadcast station, and the
mobile radio station. trying to keep abreast
of the stream of incoming and outgoing mes­
sages.

Nearly all the messages throughout this peri­
od were damaged and welfare information be­
tween Anchorage, Fairbanks, and the "South
48." As an example, an appeal went alit for
bread via the broadcasting station which was
being received at Fairbanks. Almost im­
mediately we handled the incoming answer
to the appeal with the Information that the
bakery in Fairbanks had received the message
and 700 loaves would be in by plane in the
early morning. Messages of this type became
almost rou tine.

Other traffic from the outside included a
multitude of offers of aid, personnel , and sup­
plies ranging from blood , plasma, and medical
supplies , to heavy machinery with operators,
as well as telephone facility supplies with
tra ined personnel and offers of money and
food. These were all placed into the proper
channels with answers back to the originating
stations as soon as possib le.

Since communications was of vital impor­
tance, in an swer to a query by the Postal In­
spector at San Francisco as to damage to
facilities here, the Postal authorities were
con tacted through the broadcasting station .
The Postmaster called me almost immediately
and we were able to relay back through our
sta tion that all post office personnel were OK
with minor dam age to the Post Office facilities.
This meant that mail could be worked. \Ve
were able to answer q ueries from the airlines
and inform them that the International Airport
was closed to jet traffic which was being ac­
cepted by the Elmendorf Air Force Base facili­
ties. At about 2 A~1 we handled an urgent
request for genera tors and dynamite from
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Seward. T his report , as well as a rundown
of damage to the railroad terminal, clock, and
tank facilities, was immediately pl aced into
the hands of the proper authorit ies.

This has been a cross sect ion on ly of ou r
first operations since there were such a multi­
tude of messages worked throughout this time
that it would he impossible to tabulate them
here . Howeve r, we should note the fact that
candles and flashlights supplied the only light­
ing availahle with no heat or drinking water.
This compounded the d ifficulties but the situa­
tion was alleviated to a certain d egree by the
welcome adven t of a portable gasoline stove
supplied by Andy, KL7AItY. and coffee mad e
from melted SIl OW.

At about noon on Saturdnay we start ed to
get electrici ty back. When this would occur
we would change the antenna to the big
KL7CKQ transmitter and handle the traffic
th rough that facility since we could run much
higher power. The power would fail occasion­
ally und an immediate transition would be
made back to mobile KL7E:'\'T with a negligi­
ble time lag. This went on throughout the day
with a nighttime transition to the mobile sta­
tion when the 20 meter band failed and forced
lIS back 0 11 to 75 meters.

As soon as possible we had the radio b road ­
casting sta tions begin giving broadcasts that
we were in a position to start handling outgoing
welfare messages to the outside. All immediate
landslid e of messages hit us with the streets
in front of 3215 Lois Drive and 915 Engle
Street lined Oil bot h sides with automobiles,
and many people coming to the house on
foot. It must have been a tremendous emot ion­
al relea se to the frant ic public to know that
contact cou ld be made with their worried rela­
tives, many of them sick and ailing.

Mrs. M arjory Cook, my d aughter- In-lew.
Rene, and my wife. Margaret , were p ressed
into service to copy messages and feed them
to the opera tor of KL7CKQ or KL7E:'\T as
fast as they were written. All messages were
worked as soon as possible with p riorit y given
to emergency messages. \Ve were running as
many as 100 messages behind at times, but
handling as man y as 219 per day. These mes­
sages were the telephone collect type with the
instructions to the receiving station, who was
given from 5 to 2.5 messages, that he step to
the telephone and p hone them th rough while
we were giving the next sta tion from 5 to 25
messages. By this type of operation we were
able to deliver at least 98% of the messages
with no time lag.

\ Vith the restorat ion of power. Dan,
KL7ENT, had returned to h is damaged home
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and placed his big station into operation . This
d oub led our traffic handling capacities with
liaison between the two sta tions provided by
separate 2-meter station facilities . The story
of his operations from this point on would fill
anot her volume.

1 think at this time it would he interesting to
give a little cross-section of the sometimes
pathetic, sometimes urgent, and sometimes
humorous situations encou ntered. The overall
morale of the people we met, many hom eless
and confused, was terrific. There was little
evidence of panic. Talk would sometimes tum
to reconstruction of thei r battered businesses
or homes with the greatest concern being given
to getting word to relatives.

As an example of the varied messages han­
dled, one lad y came to us and asked if we
could possibly help her since her brother and
some friend s had chartered an airplane and
were waiting for clearance from the authorities
here to come after her body. She flatly sta ted,
" I am not a body." \Ve assu red her that we
could and would help her and asked where
the message was to go. Xeedless to say we
received a shock when she said, "Paris,
France." This slight difficulty was resolved
when we learned she had a relat ive in an
outside state. \ Ve gave them the telephoned
information, requesting them to send a cable
with the welcome news to her waiting relatives
in France.

Another similar situation involved an ailing
father in Lebanon. This was complicated by
the fact that the party did not have the
relative in the sta tes. The difficulty was q uick­
ly resolved by my Net Control Station K7\'jJ,
Keith, who stepped to the telephone and sent
the necessary cable to Lebanon at his own ex­
pense. A cheek was dispatched from the joyous
relative to Keith for the amount of the cable

\\'e also had a sort of a humorous Inciden
of a continuing nature. W e had several q uerie
from a large cheese factory wanting to donut.
1000 lbs. of cheese. For about th ree d ays th.
Red Cross was constantly q ueried for shippiru
instructions. Under the p ressure at that head
quarters the answer failed to get back to u
until we finally elicited the information the
they d id not want the cheese. This informatio
was sent back to the people at the factor­
They asked us to give the donat ion to nnyon
who could use it. The American Legion wr
contacted . They eagerly accepted and shipp in
instruct ions were provided to the factory.

Tn another instance we had information tln
a lad y was in a hospital in California w il
shock, and infonnation was obtained that h
d augh ter and family were safe. This inform
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INC.

De pt. 737
Phone CAlumet·5·1281

11 0.00
10.00
42.50
90.00
60.00

. 95.00
375.00
350.00

NEW HAM INVENTORY
CLOSEOUT

MOSLEY CM·! RECEIVER .
MOSLEY MATCHING-SPEAKER ..
EICO 722 VFO . . .
EICO 720 XMTR .. .. .
EICO 730 MODULATOR
HALLICRAFTER SX·140 REC
HALLICRAFTER HT-37 ..
HAMMARLUND HX·50 XMTR .. . . ....

USED
EICO 720 75.00
GONSEl G76 with AC & DC POWER SUPPLIES 325.00
GLOBE CHIEF OELUXE .. ... 65.00
KNIGHT VFO ... . . . . .. 20.00
HAMMARLUND HO-llD .... . . . . . . .149.00
HAMMARLUND HO·17DC . 210.00
SORRY NO TRADES--

CHEMUNG ELECTRONICS,
403 E. THIRD 5T.

ELMIRA, N EW YORK 14901

" RW" JULY BARGAINS
NEW TRANSMITTING TUBES

2E26 2.25 304TL 25.95 813 12.95
3C24 3.50 304TL 27.95 814 3.95
3E29 5.95 4168 8.95 815 2.95
4B32 4.95 802 5.95 816 1.75
6AQ5W .95 803 4.95 826 2.95
24 .49 807 1.00 872A 3.95
35T 2.25 810 17.95 6146 3.50

3AP1 CRT with 2.5v Filament Transformer. Xlnt for modu-
lation monitor & etc. NEW . $2.95

MOB ILE TRANSMITTER T-1 93B/ VRC-2 30·40mc FM, Xlnt for
6M. Double tuned circuits-No TVI! 30W output. 6vDC
dynamotor & all 7 tubes. Schematic & convers ion data .
Used good . , . $13.95

RA-42B POWER SUPPlY·INPUT 115/230v 60cy ; OUTPUT 210v
DC, 60ma & 6.3vAC 3.5A. Has 5V4, choke input & dual
oi l cac.. cabinet & schematic. Good. . $6.75

RA-42A POWER SUPPLY same as above but with VOLT &
MILLIAMP MET ERS. Used. good. $10.45

LAZY·MAN'S Q-5er·Navy Radio Beam Filter for CW·l00 cycle
bandpass. Single Signal selectivity the easy way. New

$2.49

Wr ite for l atest Bu lletin #39-loads of aargatns.

R. W. ELECTRONICS, INC.

SEND MONEY ORDER OR CHECK WITH ORD ER
MINI MUM C.O.D. ORDER $10.00 wi th 25% DEPOSIT

Atlantic Surplus Sales
181 Sacke tt St. Brookl,n, N. Y. 11 231

RTTY DUAL FREQUENCY SHIFT
TONE CONVERTER

Northern Radio Type 152, Model 2, less frequency deter­
mining network. You can use same toroids. Each tone
converter unit is self contained including power supply.
110·220v. 50-6OCy. Iph., O/A dim. 17"x3l.h"xI9" brand
new in original case complete wi th 20 tubes. 2 cables and
inst ruction book $55.00 Each. Used Excellent 40.00 Each.
TELETYPE SYNC. MOTOR. Complete w/ran Base & Plate
Used Ex. $10.00 Ea.
REPERFORATOR-T.O. (Combo) Teletype FRXD·3El Sync.
motor Ex. cone. $52.50 each
COVER fIT.D. Part No. TT11 471 4AB New $6.00 EA.

SEND FOR CATALOG fOR TTY EQUIPMENT

2430 So. Michigan AYe.
Ch icago, III. 6061610 _

tion was dispatched to her via telephone. I
can't give more than a small cross section of
the messages handled, however, I would like
to give a few sidelights on the operation.

One of our very fa ithful contacts in Califor­
nia who had been p ush ing messages for all he
was worth, came back on a transmission and
said to me, "Les, all of these messages say the
same th ing (we are safe, etc .) . They d on't
seem to be very important to me." I went back
to him and said, «Lloyd, if I received one of
these messages it would be the most joyour
and important message in the world to me."
Lloyd came back and said, "I hadn't thought
of that, shoot me some more messages: '

I believe that it is p roper at this time to
say that the radio amateurs throughout the
world reacted to this emergency in a wonder­
ful way. Frequencies and bands were cleared
for the outgoing traffic with many stations
policing the frequencies being utilized for
emergency or disaster traffic. Very little inter­
ference was encoun tered, and thus the trans­
mission of these thousands of messages was
possible. I can't praise all the fellows enough
foh the teriffic way they moved in to ease
the burden here du ring those d ark d ays.

There were cons tant queries from stations
throughout the states, but since we could not
handle incoming messages as all phones were
limited to emergency calls, all such questions
were necessaril v turned d own and believe me,

•
it was heart breaking to have to take such a
course . However, had we not done this we
vould have been completely snowed under
vith traffic for which there were no answers.

T o help alleviate this constant desire for
nfonnation, I asked the girls who were taking
nessages to make notes of all infonnation com­
ng through on the radio regarding damage,
asualties and general cond itions in the state,
s fas t as they were made public. I would then
ike a brief b reak and read these accumulated
sports to the thousand s of amateur stations
ionlton ng our transmissions. It was pointed
ut at the time that we did not know how
-curate the information was but were offering
since this was all the infonnation we would

we for some time. We thus answered thou­
.nds of unasked questi ons with a minimum
me d elay. \ Vc were told late r that such trans­
issions diu a t remend ous job to allay the
nrs of a nation who temporarily had no other
urce of information. I fact we were told that
-ws media constantly monitored our trans­
issions with dissemination through news fa­
'Ities as fast as it was received.
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part s
kit s

In the interests of making home construction
timpler for those readers with anemic junk
boxes 73 has gathered together the parts re­
quired for building our less complicated proj­
ects. These kits are as complete as we can make
them, con taining good quality parts. Excep t
where the chassis or case is integral to a unit
we do not supply it. We will mention when we
do supply a case or chassis. \Ve do supply
tubes, sockets, condensers; resistors, transform­
ers. connectors) etc . The kits are kept in stock
to the best or our ability. though sometimes
the d istributors who supply us d elay us a bit .

There were constant offers of cash for our
services by those taking advantage of them
and they seemed a little surprised when we
said No Charge. \Ve bad to explain that these
stations were licensed by the FCC as amateur
activities and that the service now being
rendered was a working example of the public
service offered at any time by the members
of a closely knit frat ernity.

I would like to extend my special apprecia­
tion at this time to John Meyers, K7DPH who
came in and spelled me on the transmitte r
through the many long hours. lIe gave his
time and energy unstintingly to keep KLi CKQ
on the air and the traffic moving.

I would like to thank all the people who
came in and offered to help even though they
themselves needed help.

I would like to especially thank Sgt. Gilstrap
of the 2868 G EE IA Squadron , Elmendorf
AFR, who made his way to my hom e to offer
his assistance in the station operation as soon
as the roads became passable.

I now wan t to offer my heartfelt thanks to
those many amateur operators who patien tly
stood by on the frequency we were using to be
ready to handle the traffic as fas t as possible.
It is only through such cooperation that it
was possible to handle such a massive hulk
of messages.

This is the behind the scenes story of those
continuing radio announcements you received
on your broadcast radios telling you to take
your welfare messages to Station KL7CKQ
at 3215 Lois D rive or to Station KL7ENT at
91.'5 Eagle St reet.

$7.95

HAM BAND AUTOMOBILE CONVERTER. lis­
ten to the hombonds instead of that rocky-roll
junk. Transistor converter, complete wi th bat­
tery, etc.. min i-box, coax cables, crystal for
e ither 20M or 75M. Crysto l controlled . See

~E2A6J8~ .~' .

TRANSISTOR TRANSCEIVER. One of the most
populor kits we 've ever assembled is th is six
meter miniscule trcosrstoruec t ra nsce iver.
Really works. Hundreds built. See page 8 in
the May '63 issue. Five t rans istors.
K3NHI $25.00

TWOER MODIFICATION . Increase your setec­
t ivity cons iderably by insta lling a new triode
7587 nuvistor stage. Thi s is our best sell ing
ki t to dote'. Everything you need for the
modification is included. See June '63 page 56
. 61eN $6.50

CW MONITOR. Connects r igh t a cross your
key and gives you 0 tone fo r monitoring your
bug. Page «, Jooe "63 .
WAlWFW $~ .25

73 Inc.

Peterboroug h, N. H .

(W 2NSD from page 4 )
new breed of AHHL d irector. The responsibil­
ity is entirely up to the AHHL members to gel
good men into the d irectors' chairs. Have you
anyo ne in your club or in your town that
would make a good di rector? Someone whc
has been keeping up wi th cu rrent arnnteu:
events , a fellow who is intelligent and dedi
cated to our hobby? He also has to havr
been an AHHL member continuously for feu
years and have a General or hetter d as
license . . . no Conditionals or T echnicians
no matter tc110 thev are. Once vou have• •
good man in mind you have to sell him 0 '

wanting the job. Then you have to send
nominating petition into headquarters wi t"
ten signa tures of current AHHL members. I'
have more info on this next month for you.

Elections this year are for the Central, Hue
son, New England, Northwestern, Roanok
Rocky Mountain, South Western and \ Ve
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WANrEO

TELEWRITER
MODEL "L"
FREQUENCY
SHIFT
CONVERTER

Rockville. Connecticut

WRITE!

VIDICONS: $34.50 up
1" etectremasnenc or
2" electrostat ic , your

choice: Grade C: $34.50
Grad, B: $6Q.00

Grcld, Ha.... A: $100.00
All types Ham-TV

equipment Boupt·Sold·
Traded •••

DENSON
ELECTRONICS

CORP.

WANrED

N.... Illodel .e,le. 300 with 3 VHF trarullton. CfJ'u.a l. aIMII
lnG,e thaD 50 htCh quaUtJ' pa,U. Ca" rul !.J' a..elllbled al'ld
telted. H eu u, u onlJ' 3· • 2%.· • r . Low aolle aDd batte,
thaa 1 mlcrn olt unaUhtU. lhda In US A and ,uarantMlL
A,dlabl. In the followtn, Illode" for 12 ",U.. DC :

CONVERTER SALE

R-390AjURR
RECEIVERS

Any q uant ity, :my cond it ion
Top prices pa id . Call collect

Space Electronics
41 78 Park A ve. Bx, N . Y ., CY 9-0300

Wodel Input me. Output me. P,l""
IOO-A. 26.965-21. 255 1.0-1.2115 ,10.95 ppd.
SOO-B 50 · 51 .6 -1.6 10.96 ppd.
300-C 110-54 14-11 HI.9 5 ppd.
300 ·D l U - 148 11 0-54 12:.95 pp4.
300-1: IU- I411 .6 - 1.6 It.95 pp4.
JOO-I' 1U-I 48 !J-SO 11s .95 ppd-
' 00 -0 14.0-I4.n r .e-r .as 10.'5 ppd.
100-H 11.0 {W W VI 1.0 10.95 ppd.
IIO-X Cholc. 01 I Input rreq '" on. output fre q bat_

.6 160 Illll $14.95 ppd.
Not .. : All aban ton¥e,h~ han a tuned R.F. Sta,..

Order now while price s are still 'ow.

A.1l abo're co.n"arten are aupplled with ltl otorola tJ'Ptl CC)~to".
J'In t_ 80-2311 connetton Instead, add 1St. N. Y.C. reddenta
add 4~ aal.. tal:.

VANGUARD ELECTRONICS LABS Dept. H-6
19G-48-99th Aye. MolIl, D , II. Y.

/1, ,.­• •-, ", a

",, ' . :..
...~ • I ••- ,-,,,,,----r-, I

I

-----

~- "'--,,,
111_ .1. ~ ..,­,,,,
-l:'--~

I
I

YOUR ONE COMPLETE SOURCE
for HAM·rv, ATV, CCTV
Equipment •• •

Test Monotrons type
1698 only $9.95 pp

fREE fLYER
# 771 •• • Full of
Bargains ! !!!!

CATALOG 50c
#1273 . • • "How To Build
Low Cost rv Cameras"

Catalog #1273 plus
LARGE Size schemat ic $1.50

Phone: 203 -875 -5198

"1 99 (dual e,e Indicator)
$279 (CR tube IIIdlcator)
$t4.50 cabinet

Aud io input. Scope or dual eye indicator. Plug-in inductors for wide or narrow shift. Axis restorer & limiter
can be switched in or out of circuit, to suit conditions of fading or interference. Copies on Mark only or
Space onty automatically Mark hold circuit. Loop & Bias supply for optional polar relay for keying trans­
mitter. Keying tube keys magnet. Terminals on chassis for external keying relay & scope indicator.

ALLTRONICS-HOWARD CO., Box 19, Boston 1, Mass.

Gulf divisions. Please fellows, we must have
some good di rectors elected this year. Let's
not get stuck with chaps who are out only for
personal p restige.

WA2USA
As of this writing \ VA2 USA has been put

off the air as a result of the industry of AHHL
errand boy Dannals who, with his cohort
Stan Zak, is planning to run for Director next
year. \Ve understand that Dannals, Kahn and
Booth requested permission from the officials
in charge of the Venezuelan pavilion to have
the AHRL take over WA2USA . This was an
ohvious way out of the hot spot AHRL was in
due to the rising complaints abou t thei r "h id ­
den" station K2US and growing dismay over
the commercialism of their tie-in with "Drink
Coca-Cola:' It is part icularly unfortunate that
the good of amateur radio has become so
completely submerged .

Salaries

Are there allY other members of AHHL he­
sides myself that would like to know some­
thing specific about headquarte rs salaries?
who are we paying how much? How much is

(T u rn to poge 90)
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and Publications

•

73 Products

•

(W2NSD from page 89 )

the General Manager gett ing with his new
imp roved rai se? How much will Budlong get
in retirement with his new raise? Aren't we
members entit led to know where our money
is going?

6UP Magazine. The only fullfled ged monthly
devoted to VHF. Invaluable to the T echnician
and the VHFj UH F DX'er and experimenter.
Activity reports on all band openings. Wide
band FM news. Six meter news. Two meter
news . . . 220, 432, 1296 ... etc. Construction
articles, antennas, e tc . K5JKX editor. $2 per
year. Don't miss a single copy of this interest­
ing magazine .

ATV Bulletin. The Amateur Television Experi­
menter is the only publication devoted to ham­
TV. Circuits, operating news, conversions of
surplus gear, ads for TV gear, discussions.
W0KYQ editor. $2 per year, published bi­
monthly.

Back Issues of 73. AU back issues of 73 are
available for 50c each except June 1962 and
January 1961, which are unavailable, and Oct­
Nov-Dec 1960 issues, w hich are $1 each. Well
pay $1 for a January 1961 or swap for it.

Binders. Bright red leather gold stamped with
73 and year. Specify 1960-1 , 1962, 1963, 1964.
$3.00 each .

Bound Volumes, Only a few left. 1960-1, 1962,
1963. A very few. Beautiful red leather. $15
each .

W0KYQ editor. $2 per year, published bi­
Impedance Bridge. Full scale construction
prints for the bridge descdbed in the August
1961 issue of 73. Comes complete with a re­
print of the article. Watch out General Radio!

$1.00

SSB Transceiver Schemat ic-W6BUV. Giant
size schematic of the transceiver that appeared
in the November 1961 issue of 73. Complete
with extra November issue. $1.00

73 Inc
Peterborough, N. H.
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Pub licity

The May 30th Post has a fine article on how
hams have fanned a communications network
to link eye banks around the country. There
have been quite a few local articles on this
network in newspapers too. This is the sort
of public service that makes ham radio worth
its salt . All of us owe a vote of congratulations
to the eye bank net.

Progress

One of the great areas for p ioneer work in
ham radio is in the VHF's. We've had two
major historical events just recen tly in this
field. On April lIth W6D:\G contacted
O HINL on two meters Via moonbounce
(nearly 5000 miles away ) . The sig nals were
52 and 53, but they were signals . These fel ­
lows didn't have verv soectacular stat ions e i·

• •
ther, using persistence over about two years
to make up for a lack of antenna clements or
a big dish.

Sam lIarris WIFZJ (W I BU ) was getting
cchos back on two meters about six years ago,
but he was unable to get anyone else to se t up
and try to work him. He decided that he
might be able to do better on 1296 and, sure
enough, Eimuc set up a station in California ,
provided him with a transmitter, and the
record was made. I'll bet he'll be back lip on
two meters before long now.

Not that Sam has been taking it easy since
his 1296 record. On May 19th he fired up or
432 me and worked KP4BPZ in Arecibo
Puert o Hico, a d istance of about 1650 m iles
Sam was running hi s usual kilowatt and feed
ing his 28 foot dish. The d ish was lying 01

the ground tilted up against a pole so hI
could run out and sw ing it to follow th e moon
Contact was made with signals running be
tween 20 and 40 db above the noise . Anothe
record.

i t must be admitted that most of the wor
on this contact was being done down i
Arecibo where Gordon was using the 100
foot d ish b uilt right into a depression in th
mounta in s for his antenna. T his gave him
gain of about 56 db. When you figure th.
my little 336 element beam can have aboi
28 db at the very best you can see that tl
1000 foot dish is advantageous.

73 MAGAZI~



$6.50
$4.50
$4.50

Due to the location of the big dish the
moon comes into range only about two hours
a day for about two weeks each month. Most
of th is time is spent in scientific observations.
On occasion Cordon finishes up some tests
early and has a few minutes to tune up on
432 and see what he can work. He is planning
on being on 432 for the entire two hour period
for the June 13th day of the ARRL VHF
party so we may see the distance record
broken again in a few days. O n the 14th he
will fire up on two meters and see what can
be done there.

H you've foll owed my wri ting much you
probably know that th is has bugged me con­
siderably. I'm in the process of getting rather
well set up on two meters. Unfortunately my
monster an tenna is aimed at the horizon and
not at the moon . \Ve could hit the moon at
its setting t ime. but it would swing throu gh
the width of the beam pretty fast. This
means that if we're going to try mooning it
we'll have to start over and hook up a whole
new antenna just for that. I don't know if
we're going to be able to do that or not.

432 is probably my answer. W e have a 192
element Cushcraft beam for that band on
hand and it isn't too big to swing around on
a polar axis. That still leaves me with a need
for a good converter and a fi nal amplifier.
Neit her of these seem to be made these days
and I don't have the time to cook them up...
.vhat'Il [ do? My best bet is to write about the
"ellows who are able to build gear for these
oands and make the contacts and not try to
10 it myself. This will leave some time for
JU tting out 73 and working on the Institute.

In view of the events of late this special
l HF issue is ra ther timely. One thing I'm
rying to get across is that most of the gear
or these bands can be built up very simply.
Vc're starting a series of articles by KICLL
1 th is issue . . . they will go on for a long
Orne to come. Bill Hoisington (ex-W2BAV)
as been around the VHF's for a long time
ow and is nothing short of a wizard. lIe
uilds most of his gear on copper clad lam­
la te which he picks up surplus from Meshna.
he other main build ing material is fl ashing
cpper .. . soft copper which you can buy at

plumbing store. Nothing Bill ever builds
.sts much. He uses the least expensive tubes
~ can find . with the 2C39 being just about
.e highest p rice one in his repertoire.
T he other day Bill was sort of at loose

Ids and asked for a suggestion for something
build . "How about some llnears for the

xer and Twoer?" I asked. A couple days
te l' he drove up with working models which
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- HUNDREDS OF TOP QUALITY
ITEMS--llecell'en . Tranmnltters.

MIcrophone.. Inverlerll. Power SUP­
pllell. Meters. Phones. Antennas. In­
dic.ton. Filters. Tr.osrormers. A m ­
plLOen. n eadseU . Converters. Control
Bozes. Dynamoton. Tl'IIt Equipment.
Motorl. Blowers. Cable. K eyera.
Chokes. H andsrls. Swltcbell . eee. • etc.
Send ror Free CataIOI- DePt, 73.

NOTICE
Will be closed for vacation , June 30 to July 9 inclus ive.
PLEASE. mail your orders accord ingl , .

LATE ARRIVALS-TERRIFIC BARGAINS
3Jh" sq. 0-50uA DC meter. scal e 0-2.5 KV SUN
3V2" rd. 0-1.5A (1500 mal DC meter . H.S. BURLI NG
I lh " rd. 0-1 MA DC , H.S. tn tema. Inst ru. 1 hole
2¥.! mhry. 40 ohm, 100 rna, RFC, on V..X2" ceramic

form 39c
Octal sockets. ring mtd ceramic. w I r ings 15c ea. 7/ $1.00
APC. 5. ] -152 mmtd, EFJ , If.." slotted shaft. lh" long 79c
BUITERFLY. sub-mtntature. 3·15 mmtd, 3/ 16" slot ted

shaft , 1f4 /! long. EFJ $1.00

All orde n. escept In emer gencs or I'm It a halllrut. Bhlvved
u me da, reeetved. For fr ee " GOOD I E" lhE-et. l end leU ad­
dressed namped envelope--P LEASE. PLEA~F...-Inclade lutfl ­
d ent tor j)Osta..e & t eeeranee. AnY n ee" re turned with order.

Hamfest Schedule
S vr ln/{r le ld , Oh io . J uly 12 ; P a lmyra . I l l.. J ulY 19 :

T urkey R un , Inti.. J uly 26.

B C Electronics
Telephone 31 2 CAlu met 5-2235

2333 S. Michigan Ave. Chicago. I llinois 60616

CRYSTALS IN HERMETI CALLY SEALED SUB-MINIATURE HG-
18/U HOLDERS. (Half size of HC-6/ U holder) IDEAL FOR
TRANSCE IVERS AND OTHER SMALL EQU IPMENT. AN EXPEN-
SIVE CRYSTAl. MY PRICE ONLY $1.05 EACH POSTPAID USA.
THESE CRYSTALS 00 NOT HAVE PINS ONLY WIRE LEADS.
FREE FT·243 TYPE BASE IF DESIR ED. CAN BE SOLDERED TO
SAME. XTALS ARE 3rd OVERTON E TYPE .005% Tolerance.
FreQ. in Mcs.

51.71& 52.05050.050 50.383 50.716 51 .050 51 .383
52.383 52.716

CRYSTALS IN HEREMETICALLY SEALED HC-6/ U HOLDERS.
ONLY $1.05 each postpaid USA. Freq. Tol. .005% Fre-
quency l isted in Mcs.

48.2750040.481481 40.481500 45.27500 47.27500
49.27500 51.27500 52.27500 53.27500 53.27500
55.27500 56.27500 73.7833 82.3333

TH E ABOVE CRYSTALS ARE AVA ILABLE IN aUANTITY.

LARGE QUANTITY OF 8400 Kc CRYSTALS IN FT-243 HOLD·
ERS AVA ILABLE. IDEAL FR EQUENCY FOR NETS. ONLY SSe
each postpaid USA

200 Kc marker crystals in FT-241 ho lders 7Sc each post-
paid USA

Service to Amateurs by an Amateur W3UGO. At pr ices you
can afford.

WATCH 73 AND .UP fOR MORE ADS

QUAKER ELECTRONICS
PO Box 215 Hunlock Cre ek, Po.

.,



Radio Bookshop
SPECIAL SPECIAL SPECIAL
Rad io Ha nd book., 15th Ed ition, written
by Bill Orr WoSAI, over 800 pages.
Covers every phose of ama teur rad io
from the very basics righ t up through
the construction of just abou t every­
thinQ you could wan t in hom gear.
Orig ina lly published a t $8.50. Super­
ceded by the new 16th edit ion which
is the some except for new construc­
t ion projects ond selling for $9.50 (see
number 11 ) . Spec ial, until the last
few copies ore gone, on ly $5.95!

28-T EL EV I SI ON INTERFERENCE­
Rand IW IDBM I. This is the au thorita­
tive book on the subjec t of QE!: tting
TVI out of yOUr r igs and the neighbor's
sets. $1.75

lC , - THE AMATEUR RADIO HAND·
BOOK-Published by RSGB. This is 0
thorough and ccrrcrete 540 pages ha nd ­
book which covers every cscect of
amateur radio: tubes, transistors, re­
ceivers, t ransmitters, VHF gear, side­
band, f M, antennas, mobile gear,
noise, DOVoIer suppl ies, a nd much, much
more. You' ll fInd th is one sctte in­
teresting and informative. $5.50

I Da-RADIO DAT A REFERENCE BOOK
-Published by RSGB. This contains
a ll of the formulas that you hove to
hunt around for when you want them,
a ll in one place end indexed. There
are such items as feedJ ine charts, coax
tables, yogi mea surements, pi-net
charts, wire robles, conversion factors,
logs, thread sizes, reactance cha rts,
filter design cha rts, e tc. $2.25

I09-AMATEUR RADIO TOWER IN­
STALLATION INFORMATION-pub ­
lished by Ronn. Nearl y 100 pages of
info on selecting, buying a nd setting
up towers for amateur rad io. While
th is book is one of the most complete
cotologs of ROOn towers ever pub­
li shed, it also has all the inst ructions
you could possibly won t on installing
your tower. Lots of goad color pictures
Well worthwh ile. $1.25

112-COMMUNICATI ONS REC EIVERS
~ign considerations and a prcc­
t ica l design for radio amateurs. Nicely
written 32 page book discusses va rious
st0ge5 and presents a fi ne receiver
desi\71 for home bu ilding using regu la r
commercially cvcucbte ports. 75c

lU-TRA NSISTOR RADIO HANDBOOK
_ Simplified theory a nd many hom
construction projects, including sse
exciters, SSB transceiver, VHF xrnt rs
and rcvrs, etc. $5.00

I1 4-RSCB BU LLETIN-Qne year sub­
scrip t ion to the most popula r ama teur
rod!c magaz ine in England. Top notch .

$5.00

Send check or M.O. to:
Radio Bookshop

Peterborough
New Ham Shire
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gave a solid 25 watts output and were so
simple to make that everyone here gaped in
disbelief. The on ly power supply was a 500
volt TV job . . . no bias required . The on-the­
air reports were wonderful. \ Ve can't have
everything in one issue so these little marvels
will be along in a couple months for you.
Bill got quite a laugh at the Swampscott
Convention when he attended a lecture by a
VHF Expert who started right off tell­
ing everyone that Class B lineal'S were much
too inefficient and were no good .

The VHF's can he a lot of fun and it
needn't he expensive to get there. You have
to make your choice . . . monthly payments
for new eq uipment or monthly repairs on
old . . . or else you can follow Bill with the
tin snips and soldering iron. You probably
won't be nutty enough to buy a mountain to
hold up your antennas, and it isn't really
necessary. Though I've done a lot of mountain
and building topping down through the years,
I've also done a fair job of working DX right
from the old homestead in Brooklyn. I used
a 24 element beam (four six element yagis )
with 500 watts and worked sixteen sta tes and
all the way ou t to Chicago on two meters.

Xow, with a nice mountain shack, I hardly
know which way to turn. Six, two, 220 , and
432 all beckon. T here's moon-bounce, TV,
\VnF~I , au rora, SS13, and even RITY.

T he next time you get Frustrated by the
QH~I on 75 meters you might give some
thought to wide open spaces up above ten
meters. Actually the \ V.O.S. start around 1.5
meters most of the time these d ays, but it
isn't until you get up to six meters that you
run into large concentrations of regular in­
habitan ts together with W.O.S.

Activity on six and two varies between the
use of simple gea r with simple antennas for
short range rag chews to monster stations for
moonbounce, meteor bounce, aurora bounce.
and brute force no bounce. Operations take
place from home, mobile and from mountair
tops. I've run- the gamut down through the
years. Back in 1946 I helped open two meter:
with the first 522 on the band. In 1947 I wa:
lugging it to the tops of mountains. By 1 94 ~

I had it on top of the News Building in Nev
York. T he on-ly signal that was outdoing m.
then was \V2BAV, Bill Hoisington up ir
Rye, New York who had a fire tower on to]
of a mountain. All this two meter stuff did no
keep me from working q uite a hi t of DX. Th
next time you are up visiting the CQ office
you can look through my 20 year QST collec
t ion there and find where I've marked eac
mention of \ V2NSD in the DX column

73 MAGAZIt.



:-:amt' but IlOu Ihe P O"'or Supply fob Loic .-\ nl' 169.SO

14.95

42.50

179.50

Add DIRECTION FINDER
To Your Receiver

Na vy DU .I r lYOS T RUE BEAIUNG In
3 second. l No 180 dor . ambiguity I Goa.
a head or youe reeerree : Ulke. 200 ·250
, .• 16 ma and hea ler TOItIP from your
eeee tee r. 2 12SKY1' , In tuned preamp
a nd Dh..lnr ci rcuit . 200 to 1600 KC In
3 bands. I lUI t r ucUonl toll how to modify
to gel Marine B a nd If desired. Only 1
Ibl. net wt. 1l ~ loop. 4'riO' ar.lmuth
acale . BRAND l'ro"EW. w1th plun .
mount. dll lTa m. Insrrue- 29.95
tlons .

l-; Il'et rl eally ee rne . b ut less pr t'tt y estemeur,
r-all It flood 10 J.·alr , .

Rarne, with pow.'r s uppl y. len the ssn moatnce ­
l1on. foh Ran An ton!o, Te xas

LM F REQ MET E R Is a SIGNAL GENEltATOU wHh uncall·
bra ted o~tl)ut . 1:!5 ke to 20 me, and a lso ME AS UIU ;S UN·
K:\'OWN FUEQ. In the same range . both with a<:cutlcles
apprOJ:..01% . DUft' n f rom HC·2:!1 In t hat the I me errs­
la l h swHche<! out when YYO Is OX. b ut I IImple chlnre
at the swlteh t'nablos YFO & Xtl s1multa.nNuIlY : ...e Lell
rou hll.... All L!I[·s have AF ~Iod . but vcr)' few nC·:?2 1·• .
P orelgn buyers detve price UP on BC· 221 because Geound
HII'Ils l books specify It : get LM . w/ same aerueacv & range.
at YOU lL m tce t In exe. ec nd. • e lectrlea lly checked & u n­
coll<l lt iona ll}' r rtd. w/ xt l. matehinr leti. 1 ealib. book. p lult .
sche rn. . p" 'r sp ly d"'r & ecnneencns. lil t of minor :81 1
ch""k polnn. method ol ellmlnatlnr harmonic ambll!1,l1 ...
and much ot her t nrc. 57 50
15 Ihs foh Los AnI' ,., ". •

MA K E POWER SU P P LY for LU·s by mod Uylnll brand new
EAO 60 cY portable PO..·e r sUPlllle, with I nstructions a mi
f'lIl ron Dlo<les we s upply . 9 95
41 Ihs roh San 1>1"1l0 _.... . ..... . ..• ,...... •

TEST S COPES GALORE l DuMONT & TEKTRONIX I
E _c. a p!X'aranee. 100 % ehecked & rrtd . " /book.
Du:\lont ;:=304A . DC·IOO ke. 10 m, / em _ , 149.SO
D u.\l unt : 401R Itu k Scope DC·IOO kc , . 179. SO
T.'kt . .tt5IlAD 10 c)··10 me, 130 mv/em 275.00
T ekt. J:t5H An. DC·I 0 me. 30 mv /cm , ,., ,450.00
Tek l. : 524 spl'rla l ror T V "ngineers 550. 00

WE HAVE MU CH MORE l AS K FOR YO UR NEEO S l

AR C- 5 Q· 5'ER COMMAND RCVR 190 · 550 kc ...Ith 85 ke
1,J.· . ·s : have Loop IIlPul des ig ned for t he D U -I deserjbed
below, p lus regulsr an tenns In put . With , p Uned tuning
knob, sr-hem atle, pwr sp l)' & con t rol ck t dwgs & con nec tions.
~old th.. Goodheart way. 100% srtc. each unit Er.l-:('·
T HIC\l.I. Y CIU;CK l-;D Ii; ILE·ALW:\,J.;l) ! 1795
10 Ihs rob Los Ange l"s . J.;X CELLEXT •

GU A RA NT E E D CON D ITI ON TELETYPE. All eame off eper­
allnll line, all l'l Y:\'CH . moto rs . No pwr s pllot . Cl u n, o il ed.
no r un . We will replace I II perta you n-d. u("O'pt ...Indo...
I'llu l . J."ltEE. If )'ou sPt'elf)' I ' arl Xos.. 10 I'd t he books .
l 'Kl.

:\rod. 15 w/kel·bol rtl . p lus ) 100. 14 T)'p lng He!X'r fora lor .
plus ~ l otI . 14 T ranl mlu er·Dhlt.. a ll In ha ntly 175 00
o!)(" ratlnl' conlIOle cabInet fob Lol AnI' . on ly . _ •

:\Iod. UJ plus lame additions In sa me Conso le 195.00

~I"d . 14 Tea ns. -Dlst .. with COfer _. , . . . . .3 7. 50
T:\[l l -35 2 011 Moo. 15, 7. 50. T .\Il I ·2222 on :t14TD , 8,50.
T.\I1I · 2:!1$ on ) Iod . 19. $ 12.50. T)111 · 2:!23 on = 14 Typinr
n..p..-rforalor. $9.00.

TIME PA Y PLAN : All)' pureh..e toUllllna $160.00 or more
send UI on ly IO~ for no" 'n Pumentl

R. E. GOODHEART CO., INC.
Box 122G-CC BEVERLY HillS, CALIF. 9021 3

Phones: Ar ea 213, office 272·51 0 1 , messacu 21$05342.

sa me but calibra t ion book more worn st Ihe
..<lll"S: guaranl et'd reld.ble . On ly .... ,.,.,.

ALL-BAND 8S B RE CEIV .
ER BARGA IN : R ·451
ARR ·1 ha. 2 I tar" RF.
t .Ulru U5 ko IF.
l epa ra te Local o se. _ /VR
AF. S ';Meter. Nolte -Lim­
It er. CrYsta l &. non­
"ryn a! I F P an 1n 6 pall
eetecucra .. . ami now
we add PRODUCT DE­
T ECTOR In ~ emp~
lOCket left by remonl or
the rfTadlaUon ,uprellor precedlnJ: the lit RV. Goe, on
whe n UFO II fli pped on. worb Ilke a charm ! CONTINUOUS
'rUNI :\'O 550 KC to 43 MCI Voice. CWo MCW. With 1201
:!30 v. 50160 cy power supply. roadJ' to plur In a nd use.
1I0T and S H AR P ] W ith book 90 Ibs fob LA 199 50
)loolf le.J by W61n1lt : see pue 18, June . 3 •

Next Month
W e're putting together a special t ransistor
ue for you. Receivers, transmitters, convert­
~ , transceivers .. . wait'Il you see the collec­
n. . .. W ayne

T here's a note on the cover of each Issue
telling which page to turn to.

Even tod ay I get as much kick out of six
and two as I do out of working something
rare on twenty. I 've accumulated quite a bit
of gear down through the years. Xly two
meter rig is powered by the power supplies
and mod ulator from the old pre-war National
600 transmitter which 1 picked up in 1947
and recently siliconized. The exciter is an old
522 driving a Conse t linear. The final was
$30 surplus. The big event is the antenna and
location.

\Vay up on the side of Mount Monadnock,
the highest peak in southern New Hampshire,
is a six room house. Surrounding this house
are three towers, the largest 120'. On this
120' KTV tower is the b iggest two meter
an tenna you've ever seen ... 288 elements!
This is made up on three 96 element beams,
one over the other. The 96's are in fact plain
little old 64 element colinear beams with two
tllrectors in front of each set of colinear ele­
n ents. In this way we get the advantages of
:he colinear beam and the added gain of the
ragi. Clever idea by Cushcraft . The 288 was
:wung in place last October, but the feed­
ines had never been connected . This May,
vhen the snow melted enough to get to the
louse we found that the beam was quite in ­
act , despite a rigorous winter and extremely
lig h winds .

Naturally we're anxious to see how the
earn works. \ Ve first used a little six element
agi on a pole and found that we could work
asily 150 miles with the band closed. Then
re got a 96 element beam on top of the tower
nd found that we could hear every T woer in
few York and New Jersey and got reports of
) db over 9. This blew over two days before
ie September DX contest last year, proving
rat 2" hardened steel p ipe is not enough for
beam of this size. Almost every station we

ork fro m the mountain is in the same south­
esterly direction so we decided to use the
wer to hold the beam ins tead of a pipe and
forget rota ting it. Actually, in practice, we

ill be able to rotate the beam about 120 0 if
becomes important. To take care of the

casional station off our major beam we're
.ing to swing a 48 element beam to the top
the tower on a Ham-M rotator. This will be

etty interesting when we get it perking .
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LYNN. MASS.

SNIPERSCOPE, M·3, late model, permits viewing in
total darkness. Ready to use, includes 20,000 volt
power supply. You furnish 6 volts DC to operate. Used,
checked out. Rifle shown in picture not included.

$225.00

•
•

\

REGULATED TRANSISTOR POWER SUPPLY
Model 212 by Electronic Measurements. Output IDO
volt at 100 rna , variable. Standard ra ck panel mount.
metered output. Used, checked OK. $35.00

UNBELIEVABLE
COMPUTOR GRADE CAPACITOR

80,000 mId 12 volt $4.00
$45.00 35,000 mId 12 volt 3.50

MESHNA, ..Jr•
Electronic Material
Ly 5-2275

FREQUENCY
MODEL VOLTS WAnS RANGE CONDITION PRICE

T·44A-S 6/ 12 18W 450-470 Clean, with case $54.95
fMTRU·41V (I C) 6V lOW 150MC Dirty but complete 29.95
fMTR·8DD 12V 30W 3D-40MC Sensicon Receiver & Transmitter , clean

with Dynamotor 39.95
FMTR·80D 12V 30W 4D-SOMC Cl ean with Dynamotor 44.95
FMTR·80D 6V 30W 30-40MC " 34.95
FMTR-80D 6V 30W 40·50MC " 39.95
FMTRU·800 6V 30W 150MC Clean, With senstcon 0 ' unchannel

receiver 44.95
FMTRU·80D 12V 30W 150MC Clean, With Sensicon 0 ' unchannel

rece iver 52.95
FMTR·140D 6V 60W 30·40MC Clean with Dynamotor 32.95
FMTR·1400 6V 60W 40-50MC " 39.95

F M SURPLUS SALES CO•

ODDS 6- ENDS

Our extensive st ock of Motorola Wide Bond F. M. equipment includes the models illust rated,
plus many ot her F.M. i tems. Representati ve pr ices are as foll ows:

General Rad io Primary Frequency Standard Model llODA, smc rcmeter l103A, Crystal
llOIA, and Mult ivi brator- P.S.ll02A. In ope rat ing condi tion (l x lO·9-stab ility) 690.00

TT-/63A1FGC Regenerator, Repeater Set, capable of receiving teletype writer signals in audio
or direct current form having up to 45% distortion and regenerat ing the signal to
have less than 5% distort ion. With Diagram. 34.95

No accessori es or cables available.
Cases for above wit h order; IS" case $2.50, 10" case $ 4.00. Above uni ts are complete
drawers less case, including receiver, power supply, and transmitter.

100 Tremont Street, Roxbury 20, Massachusetts

WRITE FOR OUR LATEST FLYER WHICH LISTS OUR CURRENT STOCK SPECIALS

FMTR-41V
lOW RF

FMTR-800
30W RF

FMTR·I4DO
SOW RF

$125.00

~

ROZ RECEIVER, 10 channel crystal controlled, 200-400
me, 115 volt 60 cycle power supply. Navy surplus and
made to highest standards. Cost $2,500.00 each. We
offer brand new units. original boxed, with antenna,
plugs, schemat ic and crystal figuring data. Shipping
Ngt. 235 Ibs.

..
••

..JOHN
Surplus

PRS·3 METAL LOCATOR. Recent re lease,
brand new in mfgr boxes. We include
fresh batteries, instruc. book, spare
tubes. and we open and check each
unit for operation prior to shipping.
When you receive the PR5-3,
it is ready to operate and
ready to fi nd gold, beer ~.... ' ..o!' ......

cans, metal of all kinds, gum wrappers, etc.

19 ALLERTON ST.

TT-63/fGC
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GMT -

Propagation Chart

EASTERN UNITED STATES TO:
00 02 0 4 06 08 10 12 14 16 18 20 22

ALA SKA ,. 14 7 7 7 7 7 ,. ,. \4 \ 4 ,.
ARGENT INA \ 4 \4 7 7 7 7 \4 ,. ,. 14" 21 14"

AUST RALIA \4 ,. ,. 7 7 7 7 7 7 7

~
14

CANAL ZONE ,. I,. 7' 7 7 7 I \' 114 14 114 14"

ENG LAND 7' 7 7 7 7 7' I \4 I \4 I .. I .. I .. I ..

HAWA II ,. ,. ,. 7 7 7 7 7 I .. I .. I .. I ..

INDIA 7' 7' 7 7 7 7 ,. \ 4 \4 \4 I '4 ..
JAPAN ,. ,. 7 7 7 7 7' 7 7 7 \4 ,.
MEXICO \ 4 \4 7' 7 7 7 7' ,.

I" I .. I .. I ..

PHI LIPPINE S \ 4 \ 4 7 7 7 7 7 7' 7' 7 7 I ' 4

PUER TO RICO \4 7' 7 7 7 7 \4 ,. ,. ,. \4 \4

SOUTH AFRICA 7 7 7 7 7 \ 4 ,. ,. \4 \ 4 \ 4 7

U. s.s.R 7 7 7 7 7 7 ,. ,. \4 I '4 I '4 ..
WE ST COAS T ,. ,. ,. 7 7 7 7 7' 14 14 14 14

Good: 1-5, 12-15.23-31

Fair: I I , 16-20, 22

Poor: 6-10, 21

Es: 1-5. 12 - 15. 2 7-3 1

( Hig h MUF and /or freak cond itions )

CENTRAL UNITED STATES TO:

ALASKA ,. 14 14 7' 7 7 7 7 7' 14 14 14

AR GENT INA ,. 14 14 7 7 7 ,. 14 ,. ,. 14' 14"

AUS T RA LIA 14 14 14 14 7' 7 7 7 7 7 ,. I "
CANA L ZONE 14" ,. 14 7' 7 7 ,. ,. ,. 14 14" 14'

EN GLAN D 7' 7 7 7 7 7 7' ,. 14 14 14 14

HAWAII 14 14 14 14 7 7 7 7 ,. 14 14 14

INDIA 14 14 7 7 7 7 7 ,. ,. 14 14 14

JA PAN 14 14 14 7 7 7 7 7' 7 7 ,. 14

MEX ICO 14 14 7' 7 7 , r ,
" 14 14 14

PHIL IPP INES ,. 14 ,. 7' 7 7 7 ,
" " 7 ,.

PUE RTO RICO ,. 14 7' 7 7 7 14 14 14 14 14 14

SO UTH AFR ICA 7 7 7 7 7 7 ,. ,. ,. 14 14 7

U. s.s.R. 7 7 , , , , 7' ,. 14 14 14 7'

.
WESTERN UNITED STAm TO:

ALA SKA 7' 14 ,. 14 7 7 7 7 7 , 7 7

ARGENT INA 14 14 14 7 7 7 7 14 14 ,. 14" 14'

AUSTRALiA ,. 14" 14" 14 14 7 7 7 7 7 14 14

CANAL ZONE 14" 14 ,. 7' 7 7 , ,. 14 ,. 14 14

ENGLAN D 7' 7 7 7 7 7 7 7' 14 14 14 14

HAWAII 14 14" 14' 14 14 7 7 , 14 14 14 14

INDIA 14 ,. 14 ,. 7 7 7 14 14 14 14 14

JAPAN 14 14 14 14 14 , , , , 7 14 ,.
ME XICO 14 ,. 14 7 7 7 7 7' ,. 14 14 14

PHILIPPINES , 7' 7' 7 1414 ,. 14 14 ,. , ,
PUERT O RICO ,. 14 14 7 , , , 14 14 14 ,. 14

SOUT H AF RICA 7 7 7 7 , 7 , ,. 14 14 14 7

U. s.S. R, 7 7 7' 7 , 7 7 14 14 14 14 14

EA ST CO AS T 14 14 14 7 7 7 7 7' 14 14 ,. 14

J . H. Nelson

•
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NRL OFFERS YOU
r H E FINEST HAM
::QUIPMENT ON THE
V1ARKET AT PRICES
{ OU CAN AFFORD!!

' OP TRADE·IN ALLOWANCE ON
( OU R PRES ENT GEA R FOR
,EW OR USED EQUIPME NT

lVER 1200 PIECES OF RE·
:ONDITIONED UNITS AT BEST
'RICES AND 4·WAY GUARAN·
fEE

;END FOR FREE " BLUE BOOK"
.ISTING ON RECONDITIONED
.QUIPMENT

; EE WRL FOR ALL YOUR
,MATEUR NEEDS

REE NEW 1964 WR L HAM
:ATALOG

~ORLO RADIO LABORATORIES
3415 WEST BROADWAY

OUNCIL BLUFFS, IOWA 51504

NOW! ORDER YOUR
GALAXY TRANS­
CEIVERS FROM WRL!
GALAXVm
80-40-20 METERS

ONLY ... $349.95
NO DOWN PAYM ENT ... . . ONLY
$ 17.00 MONTHLY ON WRL CHARG·
A·PLAN

GALAXVV
8<>-40-20-15810 METERS

ONLY ... $469.95
NO DOWN PAYMENT . . . . . ONLY
$21.00 MONTHLY ON WRL CHARG·
A·PLAN
GALAXY OF FEATURES (m & 'Ill
BOTH MODElS - THE BEST IN MOBI LE & FIXED
STATION OPERATION.
Handsome ' styline - f unct ional desiln. Brushed alu­
minum panel with 4·color etchiniS. n al black knobs
and perforated steel cabinet with hinll ed l op.

• 300 WATTS SSB/CW INPUT conservativel y rated
• FULL COVERAG E All BAN DS
• BEST FILTER AVAILAB LE except iona l 2.1 KC

fi lt er stays 60 db down - Wit h 1.8:1 shape factor
• MOST COMPACT 300·WATT TRANSCE IVERS _

size. 6" .0: 10 11. " x I l Ve". Weighs onl y 13 1bs.
• SELECTABLE USB OR LSB with ill uminat ed in­

dicators
• ALe CIRC UIT BOOSTS TALK POWER

TWO-WEEK FREE TRIAL*

IITIT) WORLD RADIO LABORATORIES
, 34 15 WEST BROADWAY

COUNCil BLUFFS, IOWA
o Ente r order on attached sheet. 0 Send
Galaxy m & Y brochure. · 0 Se nd trial terms.
o quote trade allowance on attached sheet.
o Send FREE " Blue Book" sheets. 0 Se nd
FREE WRL Ham Catalog.

- _.
",,- .

CD
I

he House the Hams Built

Name

Address _

_ Ca ll
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NATIONALRADIO~
COMPANY, INC.~
31 Wulnll&1'" St. Melrow 1r., M~

8 I features required for fixed so
• as well as for mobile applica

• Complete coverage (with overlap) of the 80, 40 and 20 I
phone and CW bands • Built-in grid-block break-i n k
• Built- in Vox, as we ll as push-to-talk • Built-in Rf-de
SSB/CW AGe withou t annoying pops or thumps. Built
Meter and PA current meter. Built-in AM detector for
compatible AM operation . Conservatively rated Pi -networ!
amplifier runs black at full 200 watts PEP • Mobile r
included in the price!
A lot of sideband transceivers have been advertised recent
nevertheless, we suggest you take the ti me to cornpa
01 them with the NCX·3 - we know of no better way to ,
yoursell tha t you' ll be happy with your choice - that I
chosen a rig that does what you want it to do. As a first step,
us today (enclose 50, fOI handling and postage) for a copy
NCX·3 Instruction Manual. In the meantime. ask your N;
Dealer to give you anactual I
demonstration ol the NCX·3 .:
Trj·8and Transceiver. ~'~"",~~=i:~~

'8

,

It takes more than handsome, tunc­
tional styling to make a great trans­
cei ver ... In plain language, it takes gu ts. The rugged good looks
of the NCX·3 were sty led by Industrial Designer Gregory Fossella
to complement the performance and features engineered intothe
NCX-3 by National's Advanced Development Team. Take a good
close look at the photo be low. 18 tubes and 6 diodes add up to the
one SSB/CW/ AM transceiver in the $300·$400 price range that
gives you the features you want and need - with the conserva­
tive ly rated parts, handsome layout and wi ring workmanship that
you expect from National. The NCX·3 wasn't designed wi th the
intention of providing marginal "condensed commu nications" ­
It hasalot of parts. But noticeIhatcomponents ru nat right angles
for easy circuit tracing and service ... that it isn't necessary to
unsolder three layersof wi ring to get at one component . . . that
even the resistor color codes all run in a para llel direction!
It's no wonder that the NCX·3 is backed by National's One Vear
Guarantee, or that the NCX·3, by actual dealer count. ou tse lls all
other tra nsceivers. It's no wonder, because the NCX·3 at $369 is
the only transceiver in its pri ce range with built-ln important

•

c

c •
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WHY IS THERE A NEED FOR THE INSTITUTE
OF AMATEUR RADIO?

1. Amateur radio has no representation in
Washington.

a. Other users of radio frequencies have
organizations in Washington to help protect their
frequencies and privileges. See 73 April 64, page
18, for details. We, who have been constant los­
ers, more than any other group, should be strong­
ly represented. We've tried doing without; can
we learn?

b. Other hobbies have organizations in
Washington to keep in touch with the government,
and protect the prilileges of the members against
restrictive legislation and promote positive legi­
slation. Good examples of this are the Aircraft
Owners and Pilots Association, and the National
Rifle Association. AOPA, being on the spot, was
able to get legislation through Congress quickly,
when they wanted alien pilots to be able to use
their plane radios while in the U. S. Look how
many years we've been trying to get reciprocal
licensing.

c. The Institute of Amateur Radio will be
centered in Washington, D. C. Four of the nine
interim directors of the Institute are in the Wash­
ington area, and they are proceeding with the bulk
of the organizational work from there.

d. One of the 10AR interim directors is an
official representative and is in touch with the Sen­
ate, representatives of the administration, etc.
The voice of amateur radio is being heard where
it counts.



2. Nothing is being done to keep our govern­
ment behind us.

a. We had very little support at the 1959
Geneva Conference. U. S. Delegates, represent­
ing the various users of radio frequencies, ad­
mitted that amateur radio was at the bottom of the
list.

b. The Institute started in April sending a
weekly newsletter to every U. S. Senator, every
U. S. Representative, every state Governor, and
all government officials involved with radio. This
newsletter stresses the public service of amateur
radio and the benefits to the country of our having
a strong amateur service.

c. Government officials and Congressmen
have an office to call when any problems come up
regarding amateur radio. The Institute's Washing­
ton representative provides personal contact for
all of us.

3. Little is being done to prepare for Geneva.

a. The outlook for the next frequency con­
ference is indeed black for amateur radio at pres­
ent. Educated estimates are that we will lose 40
meters, plus parts of 80 and 20 meters.

b. The IARU is in bad shape. It was flat­
ly turned down in Region 2 (North and South Amer­
ica) in April when president Hoover had no pro­
gram to offer for saving our bands. Instead, a
separate organization was formed with separate
officers. IARU Region 3 (Australasia) is virtu­
ally unorganized. Region 1 (Europe and Africa)
is partially organized, but may soon fall apart
over lack of any program.



c. The Institute proposes to make club
stations available to locals in DX countries who
are trained in amateur radio by visiting DXped­
itioners. This should help introduce amateur
radio to newer countries. Several manufacturers
have volunteered to supply equipment for this
program.

d. The Institute plans to send out an in­
ternational newsletter to government officials con­
cerned with amateur radio, to point out the advan­
tages of having a strong amateur service. All
probable delegates to the Geneva Conference will
also get this newsletter.

4. Amateurs fighting legal battles get little
support.

a. Whenever an amateur loses a legal
case involving amateur radio this sets a preced­
ent which can then be pointed to in the future when­
ever a similar case is in contest. It is therefore
of great importance for all precedent setting cases
to be won.

b. Legal cases can be very expensive.
WpJRQ has spent well over $1500 fighting a suit
against his tower. People that moved into his
neighborhood well after he had his tower up have
sued him for $8000 damages to the value of their
property because of the unsightliness of his tower.
If he loses this case every amateur in the country
with a tower would live in fear of a law suit for
thousands of dollars and with a precedent for the
suers to point to.



c. The Institute position is that cases
like this are the responsibility of all of us, and
that funds should be provided to help amateurs
who, through no fault of their own, have to fight
a suit which could hurt all of us if lost. The In­
stitute has sent $500 to help WOJRQ with his case.
With this support there is a good chance that the
complainants may give up the case.

d. In Santa Barbara three hams have been
prosecuted by the city as public nuisances to put
them off the air. The entrance of the Institute into
the case has evidently resulted in the city losing
interest.

e. The Institute is investigating the pos­
sibilities of providing all members with an insur­
ance policy to protect them from suits connected
with amateur radio. The Institute intends to help
as much as possible amateurs with legal battles
involving amateur radio.

5. There are at present no checks and balances
for the immense power of ARRL HQ.

a. ARRL admits that they do not represent
the amateur (July 63 QST, page 9, paragraph 4).

b. It is much more difficult to succumb
to frailties when you know that some group is
watching your every move.

6. Little is being done to improve the tech­
nical standards of amateurs.

a. The Institute proposes to establish a
program of technical achievement with certificates
and awards.



1. Exams to be given at hamfests and
conventions under close supervision of
clubs.
2. Awards for outstanding developments,
break-throughs, unusual construction
projects, patents, etc.

7. There is no organized program to keep
commercials out of our bands.

a. Mount a full scale attack on illicit use
of our bands by other services. Co-ordinate a
serious effort to identify all transgressors. Lodge
official complaints against them with our govern­
ment, the rru, the government of the country in­
volved through their representatives in the U. S. ,
and directly. Should this not get results we can
muster the full strength of IoAR membership to
put pressure on their government, their repre­
sentatives in the U. S., and their travel bureaus,
etc. We will also let all the members of our own
Congress know that the country is operating or con­
doning operation of transmitters contrary to inter­
national agreement through the rru.

WHAT IS THE INSTITUTE
•

1. Members
2. Directors
3. Coordinators
4. 73 Staff
5. Temporary secretary: Wayne Green

WHAT IS THE INSTITUTE'S PROGRAM?

1. See that our legislators and government
get publicity about amateur radio via the publica­
tion of a weekly newsletter.



2. A representative in Washington. Harry
Longerich W2GQY/4.

3. Support amateurs in legal battles.

4. Establish club stations in new countries.

5. Get information on current events to all
interested amateurs and loAR members, and en­
courage members to make their views known to
ARRL directors and ARRL HG.



INSTITUTE OF AMATEUR RADIO
MEMBERSHIP APPLICATION

Date _

GENERAL INFORMATION

Name _

Address _

City State Zip _

Age _

TECHNICAL INFORMATION

Amateur Call Class of License _

How long have you had this Call? _

What are your primary fields of interest in amateur radio?

Frequency Bands of most interest to you?

What type of operation do you prefer: () Phone () CW
( ) TV () VHF () RTTY () Contests () Other (list)

Please list any professional and/or amateur radio societies
of which you are a member.

loAR Membership Fee (one year) $10

Mail application and fee to:
Institute of Amateur Radio, Peterborough, New Hampshire
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WHY IS THERE A NEED FOR THE INSTITUTE
OF AMATEUR RADIO?

1. Amateur radio has no representation in
Washington.

a. Other users of radio frequencies have
organizations in Washington to help protect their
frequencies and privileges. See 73 April 64, page
18, for details. We, who have been constant los­
ers, more than any other group, should be strong­
ly represented. We've tried doing without; can
we learn?

b. Other hobbies have organizations in
Washington to keep in touch with the government,
and protect the prilileges of the members against
restrictive legislation and promote positive legi­
slation. Good examples of this are the Aircraft
Owners and Pilots Association, and the National
Rifle Association. AOPA, being on the spot, was
able to get legislation through Congress quickly,
when they wanted alien ptlots to be able to use
their plane radios while in the U. S. Look how
many years we've been trying to get reciprocal
licensing.

c. The Institute of Amateur Radio will be
centered in Washington, D. C. Four of the nine
interim directors of the Institute are in the Wash­
ington area, and they are proceeding with the bulk
of the organizational work from there.

d. One of the IoAR interim directors is an
official representative and is in touch with the Sen­
ate, representatives of the administration, etc.
The voice of amateur radio is being heard where
it counts.



2. Nothing is being done to keep our govern­
ment behind us.

a. We had very little support at the 1959
Geneva Conference. U. S. Delegates, represent­
ing the various users of radio frequencies, ad­
mitted that amateur radio was at the bottom of the
list.

b. The Institute started in April sending a
weekly newsletter to every U. S. Senator, every
U. S. Representative, every state Governor, and

I all government officials involved with radio. This
newsletter stresses the public service of amateur
radio and the benefits to the country of our having
a strong amateur service.

c. Government officials and Congressmen
have an office to call when any problems come up
regarding amateur radio. The Institute's Washing­
ton representative provides personal contact for
all of us.

3. Little is being done to prepare for Geneva.

a. The outlook for the next frequency con­
ference is indeed black for amateur radio at pres­
ent. Educated estimates are that we will lose 40
meters, plus parts of 80 and 20 meters.

b. The lARU is in bad shape. It was flat­
ly turned down in Region 2 (North and South Amer­
ica) in April when president Hoover had no pro­
gram to offer for saving our bands. Instead, a
separate organization was formed with separate
officers. lARU Region 3 (Australasia) is virtu­
ally unorganized. Region 1 (Europe and Africa)
is partially organized, but may soon fall apart
over lack of any program.



c. The Institute proposes to make club
stations available to locals in DX countries who
are trained in amateur radio by visiting DXped­
itioners. This should help introduce amateur
radio to newer countries. Several manufacturers
have volunteered to supply equipment for this
program.

d. The Institute plans to send out an in­
ternational newsletter to government officials con­
cerned with amateur radio, to point out the advan­
tages of having a strong amateur service. All
probable delegates to the Geneva Conference will
also get this newsletter.

4. Amateurs fighting legal battles get little
support.

a. Whenever an amateur loses a legal
case involving amateur radio this sets a preced­
ent which can then be pointed to in the future when­
ever a similar case is in contest. It is therefore
of great importance for all precedent setting cases
to be won.

b. Legal cases can be very expensive.
WpJRQ has spent well over $1500 fighting a suit
against his tower. People that moved into his
neighborhood well after he had his tower up have
sued him for $8000 damages to the value of their
property because of the unsightliness of his tower.
If he loses this case every amateur in the country
with a tower would live in fear of a law suit for
thousands of dollars and with a precedent for the
suers to point to.



c. The Institute position is that cases
like this are the responsibility of all of us, and
that funds should be provided to help amateurs
who, through no fault of their own, have to fight
a suit which could hurt all of us if lost. The In­
stitute has sent $500 to help W¢JRQ with his case.
With this support there is a good chance that the
complainants may give up the case.

d. In Santa Barbara three hams have been
prosecuted by the city as public nuisances to put
them off the air. The entrance of the Institute into
the case has evidently resulted in the city losing
interest.

e. The Institute is investigating the pos­
sibilities of providing all members with an insur­
ance policy to protect them from suits connected
with amateur radio. The Institute intends to help
as much as possible amateurs with legal battles
involving amateur radio.

5. There are at present no checks and balances
for the immense power of ARRL HQ.

a. ARRL admits that they do not represent
the amateur (July 63 QST, page 9, paragraph 4).

b. It is much more difficult to succumb
to frailties when you know that some group is
watching your every move.

6. Little is being done to improve the tech­
nical standards of amateurs.

a. The Institute proposes to establish a
program of technical achievement with certificates
and awards.



1. Exams to be given at hamfests and
conventions under close supervision of
clubs.
2. Awards for outstanding developments,
break-throughs, unusual construction
projects, patents, etc.

7. There is no organized program to keep
commercials out of our bands.

a. Mount a full scale attack on illicit use
of our bands by other services. Co-ordinate a
serious effort to identify all transgressors. Lodge
official complaints against them with our govern­
ment, the ITU, the government of the country in­
volved through their representatives in the U. S. ,
and directly. Should this not get results we can
muster the full strength of 10AR membership to
put pressure on their government, their repre­
sentatives in the U. S., and their travel bureaus,
etc. We will also let all the members of our own
Congress know that the country is operating or con­
doning operation of transmitters contrary to inter­
national agreement through the ITU.

WHAT IS THE INSTITUTE
•

1. Members
2. Directors
3. Coordinators
4. 73 Staff
5. Temporary secretary: Wayne Green

WHAT IS THE INSTITUTE'S PROGRAM?

1. See that our legislators and government
get publicity about amateur radio via the publica­
tion of a weekly newsletter.



INSTITUTE OF AMATEUR RADIO
MEMBERSHIP APPLICATION

Date _

GENERAL INFORMATION

Name' _

Address _

City State Zip, _

Age _

TECHNICAL INFORMATION

Amateur Call Class of License _

How long have you had this Call? _

What are your primary fields of interest in amateur radio?

Frequency Bands of most interest to you?

What type of operation do you prefer: () Phone () CW
( ) TV () VHF () RTTY () Contests () Other (list)

Please list any professional and/or amateur radio societies
of which you are a member.

IoAR Membership Fee (one year) $10

Mail application and fee to:
Institute of Amateur Radio, Peterborough, New Hampshire



2. A representative in Washington. Harry
Longerich W2GQY/4.

3. Support amateurs in legal battles.

4. Establish club stations in new countries.

5. Get information on current events to all
interested amateurs and loAR members, and en­
courage members to make their views known to
ARRL directors and ARRL HG.
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