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6·10-11-15-20 or 40 METERS

Cush Craft's continuing research produces another first
- THE SQUARE HALO. Squala is a fu ll ha lf w ove,
horizontally polarized, omnidirectional antenna . Out
standing all around performance is achieved through
a 360 0 pattern with no deep nulls . Full size and com
pact dimensions provide a low Q for brood band
coverage. Direct 52 ohm Reddi Match feed gives an
SWR of 1.5-1 or less from 50 to 51 Me.

The 6 and 11 meter Squalos are packaged com
plete with rubber suction cups for car top mounting
and a horizontal support for mast or tower mounting.
The 10-15-20 and 40 meter Squalos are designed for
most or tower mounting where space does not allow
for larger antennas. Squolo is ideal for net control,
monitoring, or general ham coverage.

Whether you are a beginner, apartment dweller,
or se rio us OX man the space saver Squalo is for you .
You can buy one for each band and bu ild a Squalo
Tree!

OUT A WINDOW

ON A MAST

" Pro no u nced Squaylo

Net Price
$12.50

19.50
19.50
23.50
29.S0
66.50

Description
6 meter 30" square

10 meter 50" square
11 meter 50" square
15 meter 65" square
20 meter 100" square
40 meter 192 " square

Model 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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de W2NSD
never lay die

432
432 is a real comer. I hope you'll no te that

a good deal of this issue is devoted to trying
to arouse your interest in giving 432 a try.
Everywhere ] go I am finding that fellows are
getting on 432. Some are doing it the hard
way, with lathes and coaxial tanks, others are
snipping circuit-board a-la Hoisington .

Most of us will live to see the day when 432
is OUf biggest DX band , if we can beat off the
commercial in terests who reali ze what this
band is worth and are working on getting it
away from us, Marry of the fellows workin g on
the communications satellites are hams and
one of them recently came up with an estimate
of what we might have to spend to build a set
of three 432 me repeaters for fixed orbit use, a
placement which would permit us to contact
any place on earth on th is band. \Vhile I
can't speak for future elected directors of the
Institute of Amateur Radio, the present Inter
im Directors feel that th is is an extremely
worthwhile project to be underwritten by the
Institu te . The costs are estimated at about
$200,000.

This is a big order, but just contemplate the
probable results. Relatively QRM-free coutacts
will be possible between any two or more ama
teurs anywhere in the world using fairly in
expensive and simple equ ipment . OUf 30 me
wide band would accomodate 10,000 simultan
eous round tables (using SSB ) . T hat should
hold us for a while.

Self Appointment

The fellows used to laugh at "Richie" be
cause he would come running to the control
room every time we dove to make sure that
everything was alrigh t. They teased him about
«carrying the boat on his shoulders." However
there was someth ing very reassuring about
having this man always standing there ready
for an emergency .. . a man who knew every
one of those thundreds of control valves in
timately. A submarine is a ticklish p roposition
at best and we b reathed a little easier when
Richie went flying p ast , d ay or night , on his

2

sixty yard d ash from the maneuvering room or
af ter torpedo room up to control.

I guess I'm in about the same p osition to
day with respect to amateur radio. I'm trying
to carry ham radio on my shoulders. Some of
you kid me about it . Some of you h ate me for
it . Some appreciate it. \Vhile the appreciation
feels good and the h ate hurts, neither change
me any more than ridicule or cheers changed
Richie. It is a question of accepting responsi
bility for something.

Sure, I know, nobody asked me to take the
responsibility. But isn't responsibility always a
p urely voluntary thing unless you have a threat
to b ack up irresp onsibility?

So, here I am, sitting at a battered old $5
desk up in the mountains of New Hampshire
. . . wondering if I should continue on or m ay
be just throw in the towel.

11y mind goes b ack over the past few years,
trying to discover how I got in this situation.

One of the fi rst turning points was b ack in
1948 when 1 first h eard the "jingle bells" on
the high end of two meters an d b ecame inter
ested in radioteletype. The second turning
point was in 1951 when I got a television
directing job out in Cleveland and the station
had a mimeograph m achine. Thus began my
ham writing career as I p rinted volume one
number one of the Amateur Radioteletype Bul
letin . In 1952 1 began my colum n on RTTY in
CQ. I was in the big time.

Being rather close to CQ, 1 knew that the
editor was having great troubles with Cowan
and was anxious to leave. In December 1954
he left to b ecome editor of pop ular Electronics,
leaving CQ editorless. Somehow, in spite of the
fact that I was running a successful hi-fi manu
facturing business, I let myself be talked into
editing CQ on a p art time basis. The m agazine
was, I understood, losing money and was be
ing supported by Cowan's only other publica
tion, Radio Television Service Dealer.

In view of this financial p roblem I agreed
to start in at a low salary as long as I would
have a share in any success I might bring to
the magazine. I made a great mistake in just
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HIGH FREOUENCY (20 me - 160 me)
Five transis tor oscilla tors covering 20 me - 160 mc. Standard 77°F ca libration tolerance
-+- .0025%. The frequency tole rance is -+- .0035%. Oscillator output is .2 volts (min) across
51 ohms. Power requirement: 9 vdc @ 10 rna . max.

IlSC tLLUOR OSCILUTOR CUSUl TUIPU.uUR E TOl. OSCllUTQR CRYSTAL CRYSTAL
"'! RANCE "PI ~oF t, 15'·' (LE SS CRYSTAl) fREQUENCY 'RICE

""""ili4O me
PaIr

OT-24 eY-7! ± .0035% .I 2Q..60 me $ 6.90
OT46 40-60 me CUT + .0035% 9.10 60-100 me 12.00
OT~ I 60-100 me CUT -+- .0035'I. 15.00

OT·140 100-140 me CUT -+- .0035% 15.00 101·140 me 15.00

OT·160 110-160 me CUT + .0035% 15.00 141-160 me 18.00

Order direct from
International

Crystal Mfg. Co.

LOW FREOUENCY (70 ke - 20.000 ke)
Four trans istor osci llators covering 70 kc - 20,000 kc. Trimmer capaci tor for zeroing crys tal.
When osci llator is ord ered with crys ta l the s tanda rd w ill be -+- .0025%. Oscilla tor output
is 1 volt (mi n) across 470 ohms . Power requ irement: 9 vd c @ 10 rna . max.

OSC ILLA TOR OSC illATOR CRYS TA L TE MPERATURE TOL. OSC ll ATOR CR YSTA L CR YSTA L(LE SS CR YSTAL )
TY PE RANGE TY PE --40"F TO~ 150°F PRI CE FREQUENCY PRI CE

OT-l 70·200 kc CY-l3T :!::: .015% $7.00 70-99 kc 22.50
100·200 kc 15.00

OT·1 10~5,OOO k' CH T 200-6ookc :!::: .O l% 7.00 200-499 kc 11.50
60a-5,OOOkc -+ .0035% 700 500·849 kc 11.50

OT·] 1,00~11,000 k' CY~T +.0035% 7.00 85~999 k' 15.00
1,000-1,499 kc 9.80
1 ,50~1,999 k' 6.90

OH 10,00II·10,00II k' CHT :!::: .0035% 7.00 3,000-10,999 kc 4.90
1I ,00a-20,OOO kc 6.90

=

AOC OSCILLATOR CASES
Small portable cases Ior use with the OT series of
plug-in osci llators. Prices do net include oscillators.
(When oscillator and crystal are ordered wi th FOT-lO case a 77" F
tolerance of ± .001% may be obtained at $2.00 extra per osc illator/
crystal unit. When osci llator/crystal units are ordered with FOT·20 case,
a single unit can be supplied with temperature calibration over a range
of 40· F to 120" F. Correction to :!: .0005% . Add $25.00 to the price of
FOT-20 and osci ll ator/crystal unit.)

FOT·20 For high accuracy cal ibration
requ irement s. Includes battery
and output jack, output meter
circui t and battery check, as
welt as thermistor temperature
measuring ci rcui t. $87.50

FOT·l0 Basic case with battery and
out put jack for general wider
tolerance applicat ions. $14.50

MT·l Dscillator board mounti ng kit.
$4.95

FOT-l O

FOT-20

OKLAHOMA CITY, OKLA.18 NORTH LEE



shaking hands on the d eal instead of having a
lawyer and a signed contract .

By the end of my fi rst year with CQ my part
time job had grown to full time and I had sold
my hi-f business. CQ had grown from 72 pages
to 128 pages a month and was well in the
black. Already I was having a hint of major
p roblems to come though. I had to use every
strntegem at my command to get the book
keeper to pay for articles published . . . and
as far as being reimbursed for business ex
penses . . . hawl This was finally solved , for
a while. when I decided that I just couldn't
run a booth to sell subscriptions at hamfests
and conventions all at my own expense at the
low salary I was receiving.

My ability to sell subscriptions had brought
in quite a bundle and rather than lose this
entirely they offered to let me take my expenses
out of the receipts if I would continue to go to
conventions.

I was having such a good time as editor of
CQ that I managed to largely overlook the
growing problems that were fa cing me. I was
quite annoyed at the enforced and strict editor
ial policy I had to live with. Advertisements
were accepted from companies that I felt were
not reliable. Article payments lagged more
than ever. Many authors had to wait from one
to th ree years for payment after submitting
their articles. This made it so that I had a hard
job getting any good articles and I had to pay
for some of them out of my O\VIl pocket in
order to get them written.

Late in 1959 things carne to a head. There
were many factors that swung the balance. On
the money side there was the fact that I had
had one small raise in the five years that I had
been there, while CQ was obviously prospering
well. Cowan had retired to a 56 foot yacht
and his two sons were trying to run the busi
ness. I was owed over $5000 in expenses over
a period of three years and royalties on the
many books I had prepared for them. I have
a signed statement still around here for over
$2000 of the royalties which were never paid.

Add to all this the miserable situation that
developed over the International Amateur
Radio Convention. New York had not had a
ham convention in over ten years so I went to
work and sold Cowan on the idea of backing
a convention. He liked the idea and I then
went to the local clubs to get their moral and
working support. They wanted to know about
the fin ancial end, naturally. Cowan made what
sounded like a reasonable deal and things
started to move along. Then I began to hear
rum ors. I could see that things were taking

(Cont inued on pag e 83)

Height
MPH
125
140
150
125
140
140

•
In

Height Mi n.
MPH Hgt.
86 32
90 32

100 32
86 33

100 33
86 38

E-Z WAY
TOWERS, INC.

5901 E. BROADWAY
TAMPA, FLORIDA

MODEL TORBl 66-3

The full-strength Hercules 66-3 has
diagonal bracing- a unique feature
in all E-Z \Vay Towers. It's designed
to support a large 20 In or 40 In beam;
4 cl. Du-band; or 6 el Triband Wind
area 22 feet at 66 feet in 60 MPH
wi nds.
The 3 sections of the Hercules tele
scope from a minimum height of 30
feet to a maximum 62 feet.
A worm gear winch tilts the tower
over for easy access to your beam.

MOTOR WINCH
The E-Z \Vay Motor Winch raises
and lowers towers to any height with
out guys. When towers are motorized
a larger beam can be used because
the tower is normally lowered to
safer elevations. Standard features :
Combination worm gear drive; totally
enclosed motor and gear box; remote
control switch; spira l grooved winch
drum; positive crank down a nd limit
er switches. Assembled complete
with hardware and instructions, just
$389.50 for TORBZ 66-3; $399.50
for TOllllZ 75-3 and $495.00 for
TORBZ 88-3.

WIND LOAD CHART
AnI. Full Height Half

Wind Area Hgt. MPH Hgt.
22.2 66 60 50
13.2 66 75 50
8.2 66 90 50

17.0 75 60 55
10.0 75 75 55
12 88 60 65

the LEADER
CRANK-UP
TOWER
DESIGN

NEW E·Z WAY HERCULES
DELIVERSTHE ULTIMATE IN TOWER POWER

HERCULE S Painted Galvanized
TORBI 66·] 955.00 1.095.00
TORSI 75-3 1.055.00 1.240.00
TO RSl 88-3 1.187.50 1,393.50

100' lI 5' Heights available

Model
TORBI 66-3
TORSZ 66·3
TORBI 66-3
TORBZ 75·3
TO RBl 15-3
TORBI 88-]

::
,
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with the NEWHAMMARLUND HXL·llinear amplifier
Rega rdless of the! exciter y o u are now using-the H X -50, the HX-500, o r a nyone of
a host of co m p a tible com pe titive units , yo u will TAKE COMMAND the moment
you're hooked u p to th e incredi b le HXL-l.

The H X L-l is so rumrod. it ca n he held " key do wn " a t a kilowatt for more than a n
hou r .. . wit hou t d a m age . It delivers the fu ll metered legal powe r of 1 KW CW
input- ISOO W pgp input. He re is a " no -n onsense" linear Ih a t d el ive rs the power
y ou pay for-the performa nce y o u wan t.

Send for com p le te technical lit eratu re toda y-or se e a n d t ry it at y ou r nea rest
a u tho ri zed Hamma rlund distributor.

FEATURES

• Complete coverage-SO to • Hu sky, self- co ntained solid state
10 meters power supply with sil icon

• Broad Banded Input Circuit rect if ier s

• 3 Elem ent adjustable Pi-network • Only co nnec ti on required betwe en
excite r and amplifier is a coax

output cable . All relay switching built• Built-in mu lti-purpose meter into ampl ifie r.
inc luding linea rity t est • Pow er nacked performan ce on

• Co ntrol ci rcuitry compatible with SS8. CW and AM. 1500W PEP
most t ransmitters and input ; 1 KW CW input
transceivers (i.e. HX-50. HX-500. • Designed for 1151230 volt
" S" l ine and KWM1, KWM2, etc .) operat ion

• Effi cient Ground-grid ci rcuit using • Same physical size as th e Fabulous
2 high dissipa ti on t r iodes HX·50. (17% " wide; 9% " deep ;
(U nited 572A) 9% " high)

'''.......• "..
OCTOBER 1964

HRmmRRLUND
MANUFACTURING COMPANY / A GIANNI NI SCiENTI FIC COMPANY
5 3 We st 2 3rd Street , N ew Y o r k 10 , New York
Ca ble Add ress: SU PERPRO

5



A

THE

IrE
,, I

I

6

•
o

=-
"ONClIlGAIN ••• VOU SHOULD LAND

AT 0935 ••• GIVE ME' II CALL AT
0940 ON 7036 KC... THEN YjEtL

TRY 20 AT 0950 ON 14-.036...

THEN ON 15 AT 1000 ON 21.036

'" RIGHT ON UP TItRU TliE BANili
... SEE YOU NEXT lIWRSDAY.. •

AND OOtn fOR6ETIO QSl•• • "

Wayne Pierce K3SUK

73 MACAZIN E



..EVER SINCE'~ GOT IN TllE WHITE
IlOOSE, HAM RADIO IS REALLY -mE 81&
.lUNG••• I'YE FLUNKED THREE SENAToei.
"lWO REPRESENTAilV£;l ANI> A GOVERNoR
SINCE MONDAy.....

FSERM. U>J'\"lWldtj~·
~..~,..

I\l'IltralR
,U~6CII1lI1"ft1l6~

"IT'" NICE "TO KNOW nlAT'lf 11IE
'HOT LlNE'"TO MOSCOW GOES OUT
Of' ORDER, -n4ERE'S ALWAYS
lWEfol'tY MEIERS.....

\

I,,---'tEl
"MR.PRESr~NT •••THE-:E:;' SOfWlEOME
Qll'fSIIE '1l) SEe YOU "BoUT 50ME
~1L~ISIO"" ItlTERFfRENCE OVER
liT,"T\IE RIlSSllltJ EMBRSSY.....

A

•

OCTOBER 1964
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AHA INTHB
WHITEHOU~E

·'DEAR.•• ARE" YOU SURE IT'S ALL RIGHT
'm CAll THE PRESIDEKT 'OLD MAN' ?"

..DADDY... MK "TlfE MAN If WE'LL l!>ET
10 SEE "TlfE RIG....

"HOWEVER, DIPLOM"ne..
RaAnONS WILL BE RESTO~
IMMEl>lA1UY AFTER "TllE ~SL

CARP ~RII/ES '" MY OfFICE•."

~ 5OIi:1«.SIl~, BUT , CANT FIND A!'IY
l'CC KllUNG ON A PRESIDENT BOlG
ELIGIBLE fOR II "'!WO·Lf' 101:. <!All.:

B 73 MACAZINE



SOLID STATE "SCOOP" FROM GONSETI

FIRST AND ONLY TRANSISTORIZED SSB-AM-CW TRANSCEIVER
FOR MOBILE, PORTABLE AND FIXED COMMUNICATIONS
The totally new G onset Model 9DDA
Sidewinder is the first and only tran
s isto r ized SSB-AM-CW tran scei ver
(except mixer, driver, f ina l stages in
transmitter) to provide complete cover
age of the ., meter amateur band in 4
segments I M e wide. Yet it's so corn
pact it fit s quickly under the dash of the
newest cars! Transistor design makes
possible a primary power requirem ent
in th e receiver o f less th an 112 amp!
Se pa r a te power supp ly acce ssor ies
sna p-fasten jiffy-quick to back of trans
ceiver, or may be used for remote insta l
lat ion. Here's the trouble-free , solid state
transceiver with power to spare for an y
fixed, portable or mobile applicat ion!

For com ple te i ll/ormation. visit YOll r
G OJlSel Distribu tor, or write Dept. S T -IO.

CHECK THESE HIGH·PERFORMANCE SPECIFICATIONS:

TRANSMITIER: Transistorized (except for m ixe r , d r ive r, f ina l st ates)
• Frequency Range: 144·148 MC • Power Input: 20 watts PEP
SSB, 6 watts AM, 20 watts CW • Spurious Suppression : - 50 db •
Carrier Suppression: - 50 db on SSB • Unwanted Sideband Sup
pression : -40 d b • Stages: 3 stage MIC Amplifi er; 15 M C Mixer·
Diodes: 2 Bal anced Modulator ; Meter Rectifier • Tubes : 6EA8
Doub le r, Mi xer ; 12BY7A Driver ; 6360 Power Amplif ier

RECEIVER: All-transistorized. Frequency Stability: H ighly stable;
utilizes sa me VFO as transmitter • Sensitivity: '/2 m icrovo lt s o r
bett er f or 10 db s t N. Selectivity: lattice crysta l fil ter for both
rece iver and t ransmitter. Audio Output: 3.0 watts > Spurious Sup
pression : -50 d b or better. Image Rejection: -50 d b (receive r and
tran smitter ut i l ize doubl e convers ion) • Stages: RF ; M ixer ; Doub ler ;
9 MC Mixer ; 2 9 M C IF; SSB, AM, CW Detecto r ; Aud io Dr iver; Pusb
Pull Aud io Output . Diodes: AM Detecto r; AGC Detector ; RF Gain
Cont rol

TRANSCEIVER: 9 M C BFO; 15 M C IF; High Freq uency Crystal Oscfl
lator; VFO; VFO Regu lator ; AGC ; 9 M C IF • Dimensions: 8%" W.,
4 % " H., 7M.' D.· Wt.: 10 Ibs.·8 oz .• POWER SUPPLY : Dimensions:
(AC or DC) 8%" W., 4Y, " H., 51~6" D. • Wt.: 13 Ibs.·8 oz.

PRICE: TRAN SCEI VER : $399.50 Amateur N et ; POWER SU PPLY :
AC - $67 .7 5 A m at eur Net. DC- $79.50 Amateur Net

A L TEC L AN SING CORPO RAT IO N
[J::::/i?W A S ubsidiary of Ling- Temco-Voughl, Inc.

1515 S. MANCHESTER AVENUE, ANAHEIM, CALIFORNIA

O M.U~ CO". ,,,,, ~O""O" O"'J"

OCTOBER 1964

GONSET, INC,
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Fra ncis McDonough W3 PMV
1226 C1oi rhoven St.
Pittsburgh 5, Po .

~., .

The TV Antenna

A Compact full size 20 M eter B eam with •lIlcrease in height bonus

Oblique view

1. 2 pc a ng le iron ( 1" stock ) eo 2 ft long
( 1/ 16" thlck l

2 . 3 12 ft bamboo poles
3 . 1 15 tt bamboo pole
4 . 35 ft #14 copper wi re ( re t.I
5. 33 h #14 copper wire tcnt.!
6 . 5 sma ll insulators
7. Galv iron wire (guy wire )
8. Misc pc # 14 copper wire
9. Pla stic clothes line 7 or 8 h .
10 . Ro ll f ricti on tape
11. Vz " o r 5/ 16" nut ang bo lt Vz " long

7 7
2

•

METHOD OF
ATIACHING POLES 10 ANGLE IRON.
GRA B HERE WITH L ,..EMAN S F'UERS
AND TWIST TIGHT. ( WI RE ENDS
LOOPED TO AVO ID PERSONAL
INJURY. )

Top view

A

6

SEE
TEXT

Front view

Construction

A hole is drilled in the center of each piece
of angle iron to accommodate a one quarter
inch (or larger ) diameter nut and bolt. The
pieces of angle are placed back to back to
form the "X" and bolted tight. Additional sup
port is not essential because when the antenna
elements are mounted and secured. it will
stabilize the array. Two horizontal 12 ft poles
are then secu red to one sect ion of angle iron
using galvanized iron wire as clamps, three
clamps for each pole. The poles should fi rst
be wrapped with a layer of friction tape
where the wires go around. The vertical 15 ft
pole is then mounted to the angle using five
clamps of iron wire, and when it is secure,
the last 12 ft pole is lashed (at its center )
to it (horizontally) three feet down from the
top, but at righ t angles to the bottom hori-
• T s hape structure ; inverted V elements.

H ave you just not quite enough antenna
space? Do you desire a higher antenna with
out the added weight and expense of a taller
tower or mast? Are utili ty lines , trees, etc. an
obstruction to propagation? This antenna may
possibly be a solution.

A glance at the sketches A and B will show
that 33 feet of wire can be accommodated
within a 24 ft span by raising the center ap
proximately 12 ft, giving an average height
increase of 6 ft . Horizontal separation of an
tenna, parasitic by 12 ft at the centers. and
bringing the ends in closer, creates an average
sp acing of 6 ft , approximately .1 wave at
14 me.

10 73 MACAZINE
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Adding 10 and 15 Meter d ipa le antennas
Desiring to operate also on the 10 and 15

AC4:\C KC4 US:\ ' YSl~I S ' W5:\AX/EA0'
VQ9HllA VH3L KS6AM U~ISFZ 5U7AD
ZL4GA ] A7AO CNS~ 1Il 60 1MT UA0KID
VK5ZL and dozens of Europeans and So.
Americans. (from July 6 1 to July 62 running
300 watts to homebrew xmtr, average city
location ) The SW R is 2 :1 at 14 ,000 and
1.3: 1 at 14 ,300 kcs.

The front to back and side ra tios are not
what one would obtain if a horizontal an
tenna were used, as there is an amount of
vertical polarization present, but the major
lobe is higher above the ground than would
be obtained using a regular beam or ground
plane an tenna atop a 35 It mast, which was
the main purpose of this project .

16' 6 It

17 ' 6 "

1/4 WAVE STUB
OPEN WIRE
OR 300 OHM
TWINLE AD

phose driven e lemen ts
behind each d riven ele-

COAX
n FEED

50.· _

17 ' 6"

/6'6"

2 V2 waves in
2 refectors (one
rnen t)

· 55"

zontal poles. lIere again a layer of tape is
used over the poles. and several pieces of
galvanized iron wire wrapped around, criss
crossed to secure well.

A support strut of plastic clothesline is
used to prevent the sag of the top horizontal
pole caused by the weight of the antenna
and coaxial line. Tie a knot at each end of
the plastic line , lay it along the pole (center
of line at center of pole ). wrap friction tape
around line and pole at the knot, then secure
with a piece of wire wrapped around on top
of the layer of friction tape (per top insert
sketch 3 ) . Do this at each end of the line.
The center portion of the line is wrapped
with a layer of friction tape. and raised
enough to keep the pole straight; secure line
to vertical pole using a piece of wire.

Now to mount the antenna and reflector:
\ Vith the st ructure placed so the horizontal
top pole's heavier end up attach the center
of the 35 ft reflector element to the end of
the pole on the ground by means of a loop
of copper wire tightly wrapped and twisted,
then attach the ends of the reflector element
to the ends of the horizontal poles at the base
of the structure lying on the ground in similar
manner. ( \ Vrap tape over ends of poles wher
ever wires are attached ) .

Flop the array over and secure the center
of the antenna element to the thick end of the
upper pole, and ends of antenna to lower
poles. (Similar manner as reflector) .

The antenna and reflector end insulators
are actually secured about a foot in from the
ends and the element ends are left "han ging."
Short pieces of wire or p lastic line may be
used as end supports from the insulators to
the poles.

Connect coaxial feed line (50 ohms ) to
center of an tenna, tape along poles where con
venient.

T he array is secured to a one inch pipe,
top section of the mast" by means of five
clamps, consisting of two sturdy l ]~ Inch hose
clamps and three galvanized wire clamps,
firs t wrapping the mast with some friction
tape, so that when the angle and mast are
clamped tight, the chance of wind twist is nil .

I recommend painting the iron and using
linseed oil on the poles for greater durability.
If desired, fiberglass rod arms may be sub
stituted for the horizontal poles, and heavy
wall aluminum tubing for the vertical pole.
A standard TV antenna rotator may be used
for remote control.

Results speak for themselves. DX stations
QSO'd on 20 Meters were ET3AO, VQSllL
• Dec 59 QST page 28 "Fold Over Mast"
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meter bands, the author included antennas
for these bands on the same structure used
for the "Compact 20 Meter Beam."

The center of the 15 meter dipole is
mounted to the vertical bamboo pole about
a foot above the angle iron , the ends secured
near the ends of the horizontal lower poles.
The 10 meter dipole is spaced six inches be
low the 15 meter antenna by means of a haH
dozen or SO feeder spreaders. Dimensions are
22 ft and 16 ft 6 in of # 16 copper wire for
the 15 and 10 meter bands, respectively.

Feeding both antennas is accomplished at
the centers by means of a single coax line
(HGSS) and a decoupling stub of 7 ft and
7 in HGS8/ AU between the antennas . (With
out the stub, the swn is not satisfactory) . It
is important that the feed line goes to the 10
meter antenna first, then the short coax stub
feeds the 15 meter antenna. The stub is
folded up and secured against the vert ical
pole with friction tape.

On-the-air-results indicate normal and sat-

10M ANT,

7 ' 7 "
RG58
COAX

W 3P:-iV

Other Possib ilit ies
An idea wh ich occured while building the

20 meter beam was the possibility of con
vert ing it to a 10 meter four element beam.
Collinear driven clements. ( two half waves
in phase merely by disconnecting the center
coax feed. inserting a quarter wave stub of
300 ohm twinlcad for 10 meters (6'6" con
sidering the velocity factor ) and feed the
coax to the bottom of the stub.)

The 20 meter reflector could be opened at
the center and it would. then become two
half wave 10 meter reflectors. T he author ex
perimented with this arrangement. making
swr check which turned out very sat isfactorily,
almost 1: 1 on 10 meters. However. being
primarily interested in 20 meters and DX,
the 4 element 10 meter beam was forgotten
due to current hand DX conditions. But here
may be some food for thought for some of
the VHF enthusiasts who may desire to
"homebrew" antennas by altering the d imen
sions to su it the band desired.

I'd be interested to hear from anyone who
may string up the 2 element 20 meter beam
and 4 element 10 meter beam on the same
framework. Also, if anyone goes to the extent
to make field strength measurements of the
20 meter antenna alone and makes a graph
indicating the actual radiation pattern, I'd be
interested in the results.

isfactory performance. DX is worked when
15 meters is open. and occasional 10 meter
operation results in solid local and short skip
QSO·s.

15M ANT.

COAX
FEED LINE

Letters
Dear Wayne,

I have been keeping up with the var iou s cont roversies
in 73 and Q ST. I suppose I don ' t have to tell you to keep
up the good work and keep needling th e Q ST·boys, they
need it! T his n ew "incentive licensing" is a double cross
if there eve r was one. Y ou mentioned that there is a
dan ger that we might lose portions of our ham frequencies.
I would like to go one s tep farther and say that practical
ly speak in g 40 and 80 are one big mess and are lost ou t
in the P acific area. 20 meters is going also. I might add
a plug for the U. S. operator. \Vhenever I tune to 20
meter C\V invariably the ni ce clean, smooth CW signals
come from the States. T he same goes for A M and ssn,
If you want to hear lousy s ig nals just come out h ere and
Ret an earful and you will wonder where th e Q ST.ho)·s
Kot the idea that the U , S. hams are a bunch of l ids ,

F a ther T ed K9TXM /VK9TG
N ew Guinea

Dear W ayne,
I have been following the growth of t he 10AR and I

hope it does a good job as the ARRL did many years ago
in defending the rights of the Radio Amateurs. It seems
they are gett ing out of hand and needs t o be con trolled as
the F . C. C. did need t o many years ago ! Enclosed find
$10 for the membership (I hope they accept foreign m em o
bers) .

I know how things can get when they are ou t of eon
trol as I live in a country where t hat has happened. Sbn
ply there is no control on the radio amateurs. T hey can
run up to ten kilowatts 1'. E . P . and they are not con
trolled or put off the air. Most A:\I hams run 1. 5 k w and
sometimes twice t hat. At least 30 % of the hams do not
know how to tune their transm itter because t hey can gel
a license by just fi ll ing a pet ition to the office that g ives
the licenses. There is not examinat ion to take ( neither
written nor code) .

T o point out how well thi s office of "Control de Radi o"
works there is a broadcast stat ion whose assig ned Ir e 
quency ill 825 k c plu s or minus 20 cps and that s ta tion
is operating on 822 k c, 3 kc lower. The offi ce has received
reports of the change of frequency from an F ,C.C. moni
toring stat ion and th e broad cast s ta t ion was advised ten
months ago of the "small" discrimination of their opera tng
frequency but they are st ill on 822 kc and adve rtising
" Radio Titan ia , 825 kc"!

On the ham vhf Lands, the only thing you can hear is
commercial stations (some wit h ham calls) . Most of them
are used to communicate with farms or with taxis . There
are more t han 20 of these on s ix m eters and many more in
the t wo m eter band.

E ither too much con trol or too litt le, as here, in Costa
Rica, is bad as lOU can see therefore I hope the 10AR does
a good job.

TI 2N A. Eric Roy
San ] ose, Costa Rica

12 73 MAGAZINE



A Simple
160M

Rig

Geoorge Thurston W4MLE
2116 Gibbs Drive
Tallahassee, Fla.

Opening 160 meters to amateurs in every
state should stimulate a lot of activity on this
"new" band this winter, even though power
in many sta tes is limited to 25 watts a t night.

''Top Band" has long been a favorite of those
who enjoy stab le conditions, don't object to
a little QRN, don't like a lot of QRM, and
enjoy hamming in most of its phases. The sun
spot cycle being where it is, DX is more and
more to be found on "Top Band" even with
severe power limitations.

Building gear for 160 is an unmitigated
pleasure.

Low power means inexpensive parts,
"stolen" in many cases from discarded BC
and TV sets.

Low frequency means un-critical layout,
uncritical parts selection and easy trouble
shooting.

When 160 was opened in Florida, I found
myself with a receiver but no transmitter.

The trusty old 6146 is an easy tube to coax
power from , even at low plate voltages, so
that became the tentative choice for a final.

The 6AH6 makes a good vfo. And a 6CL6
was available as a buffer.

This was to be primarily a C\ V rig, so many
little niceties like on e-switch spott ing, time
seq uence grid block keying and clamp-tube
fin al p rotection were design "musts." Modula
tion was to be added to the finished unit
later, so p rovisions were made to incorporate
th is feature without additional changes.

Spot ting
Non-swish spoiling is provided by a dpdt

OCTOBE R 1964

switch on the panel which kills the final p late
and screen voltages while keying the oscil
lator and buffer.

Drive Control
A wire-wound pot permits adjusting the

d river screen voltage from 250v to zero from
the front panel. T his gives p roper values of
grid current for the final.

VFO
There are a couple of unusual features

about the rig. One of them is the vfo. It op
erates in the broadcast band.

There are many choices available for suita
ble coils for the purpose. You can always rob
an old BC set of its local oscillator coil. This
is then tuned in the vicinity of 825 to 1000
kc by padding it with proper values of capaci
tance- about which more later.

Several circuits are used in BC oscilla tors.
The two most common are the Colpitts with
a tapped coil, and the tptg type shown in
the diagram. T he tptg seems to he most com
mon. Either can be used, but the tptg is to
be preferred in this rig because of its better
isolation from the plate load in this electron
coupled arrangement.

Another possible coil is h ighly desirable, if
it is available, because it comes comp letely
shielded. That's the bfo coil from the ARC-5
receiver which covers the range 1.5 to 3 me.
these receivers are not recommended for se
rlous reception on 160 because they're broad,
and therefore susceptible to severe loran in
terference-not to mention amateur QRM.

13
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FIG. I

But the bfo coil is a beaut.
Like all the other bfo coils in these rcceiv

ers , it is enclosed in a small aluminum ean
and contains a small air-variable padder, in
parallel with a button-ceramic fixed padder.
The d ifference is that in this receiver, the if
is 705 kc-very close to the range we want.

Take off the shield can and remove the
button-padder by snipping a lead or un
soldering it and removing its mounting screw.
This leaves only the air-variable across the
coil. Replace the shield can and mount the
unit in the vfo.

The capacitance is built up again externally
by connecting air variables in parallel with
the coil at its terminal lug on the can. They
can be screw-driver adjusted APe type for
the most part. But while you're stripping that
old ARC·5 receiver (any ARC·5 receiver ),
carefully removed the litt le «input tune"
capacitor from the front panel, where it
served as the antenna trimmer. Hook it in
parallel with the other padders. It then be
comes your calibration trim adjustment.

The vfo tuning capacitor is also an APC-
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type with a shaft designed for a knob. He
move all the rotor p lates except two. T hey
should both be "inside" plates- that is, when
meshed, there should be a stator plate on
both sides of both rotor plates.

All the air variables are mounted firmlv to
prevent mechanical vibrations from affecting
them. They're connected in parallel and wired
into the circuit as shown. This procedure
should be followed whether the ARC-5 coil
or a fie coil is used.

\Vire the rest of the vfo circuit and apply
150 volts from a regulated source. Leave the
bias supply off for preliminary ad justment.
Some coils may refuse to oscillate until con
nections to either the primary or the sec
ondary ( not both ) are reversed.

Set the main tuning dial for the low end
of the segment to be covered (max capac
ity ) . Set the calibration trimmer at half-ca
pacity.

Listening with a receiver at the low edge
band marker, adjust the air padders until the
signal appears. The tuning capacitor should
now cover a 25 to 50-kc segment of the band
-depending on which end you're tuning. The
narrower coverage will occur at the low edge
of the band where more padding capacity is
required.

The 6-1 reduction dial drive makes this
bandspread very easy to handle.

Keying
The time-sequence keying circuit is a dl 

reet steal from the Heath Apache transmitter.
It works with elegant simplicity and results
in a beautifully keyed note .

With key up, bias voltage is applied to the
grid of the driver stage and, through the
NE~2, to the grid of the oscillator, cutting
both off.
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Detroit , Michigan: " Does an excel
lent job of swinging a 20-40 combi
nation and stacked Finco 6 ·2
beam:'
San Diego. Cal iforn ia: '" am well
pleased with the ro tor t o date. holds
and t urns stacked 4 0 M a nd up
beams in SO m ph winds with no
difficu lty."
Los An geles, Ca li fo rn ia: " I have
persona lly installed 3 other HAM·M
Rotors in the past 3 years (all of
t hem OK) so I feel that I'm buying
the bes t ."
Houston. Texas: " Wonderful! Was
using the AR·22 (the CDE TV auto
matic) and it did a fine job for 4
years. but put up a larger beam and
needed more power."
Anchorage. Alaska: "Due to below
zero weather. it took quite a while

t o get up but the last couple of
weeks it has proved perfect . Wish I
had one years ago."
Alamo. California: " Works very well
and purchased on recommendation
of my fri end who has been using
one for 4 years and likes it quite
well: '
Swarthmore, Pa. : " Am very pl eased
with the results. More than meets
my expect at ions ."

Pluckemin, New Jersey: "The HAM·
M rotates and two TR·lS's t ilt t he
6·foot parabola fo r 432 and 1296
me."
Chicago. Illinois: "It really does the
job:'
New York. N. Y.: "This is a perfect
rotor. Can' t see where you can Im
prove it o"

(a sampling of mash notes received by our HAM-M)
At $119.50 amateur net, the HAM ·M is the greatest rotor value
around! For techn ical information, contact Bill Ashby K2TKN.
Your local CDE Radiart Dist ributor has the HAM·M in stock.

CORNELL
DUBILIER

CORNELL·DUBILIER ELECTRON ICS. DI V. OF FEOERAL PACIFIC ELECTRIC co., 118 E. JONES ST. FUQUAY SPRINGS. N. C.

CDE makes a complete line of the world 's finest rotors: Ham , heavy.duty automatic. heavy-duty manual.
standard-duty automatic, standard-duty manua l .. .and the industry's on ly wireless rem ote con t ro l rotor system I

When the key is closed, the bias voltage is
removed. Almost instantly, the neon lamp
extinguishes and the vfo oscillates. However,
capacitor C-7 has been fully charged and it
must discharge to ground through the 470 k
resistor R-3. This time constant is much
longer than the time constant of B-2 and C-6,
so the buffer does not "turn on" until the
oscillator is already on. Thus, the initial d ick
does not get on the air.

\ Vhen the key is opened, C-6 begins to re
charge through B-2 and C-7 begins to re
charge through R-3. Since the R-2/ C-6 time
constant is shorter, the vfo would cut off be
fore th e buffer- except for one thing.

The NE-2 is an open circuit until it fi res .
And it won't fire until the potential across it
exceeds 50 volts. By the time C-6 has charged
high enough to fi re the NE-2, C-7 has charged
up and has already turned off the buffer. So
the "break" click doesn't get on the air either.

C lo mp tube
The initial model relied on the 6AQ5 alone

to hold plate dissipation of the 6146 down.
However, idling current exceeded the d issipa
tion rating of the tube. The use of a voltage
regulator tube in the screen lead is fairly com
mon. \Vith only one small tube to control,
and with a screen current of about 10 rna

OCTOBER 1964

maximum, the NE-2 serves th e same purpose
ad mirably, occupying virtuaUy no space and
representing a 10-cent investment rather than
the cost of th e tube and socket.

Coils
The coils-for both the buffer and the final

-were wound on parafined cardboard fonns
taken from an old surplus receiver. They're
air core, about half an inch in diameter.

About 60 to 70 turns of "scramble wound "
enamel #30 wire in a winding length of half
an inch will resonate on 160 meters with 150
to 250 mmfd of capacity.

Resonance should be checked with a grid
dip oscillator if possible. F CC takes a dim
view of amateur operations in the broadcast
band.

Buffer input from the vfo is in the range of
900 to 1000 kc. Buffer output is in the 160
meter band. The final works straight through.

Output Circu its
Choice of output circuit will be determined

to some extent by the kind of antenna you'll
be feeding. If you're an antenna farmer with
a 160 meter half-wave doublet available, use
a conventional pi-tank designed for feeding
70 ohms or so.

lf you're end-feeding a handy hunk of

15
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Fig. 2 . Alterna te output circuits.

wire strung around the back yard, you'll need
something else with which to feed the thing.
Feeding the 40-meter double t witb the feed
line tied together comes in the category of
"random" antennas. .

The AHRL Antenna Handbook has a fairly
extensive discussion of l 60-meter antennas
and the means of feed ing them.

One of the various alternative output cir
cuits shown in the accompanying diagrams
will put rf into almost any piece of wire
which is capable of putting out a 160 meter
signal.

Modificotions
The tube lineup is far from sacred. With

appropriate changes in electrode voltages and
circuit values (mostly grid leak resistors and
screen resistors ) where necessary, a tremen
dous variety of tubes would work wen.

The buller could easily be a 6AG7, 6F6,
6V6, 6AQ5, 12A6, 5763 or such.

The final could easily be a 2E26, 807,
1625, 815, 6L6, 1615, 829-B, 832-A or such.

The value of resistor R-4 must be com
puted for each tube and for each power sup
ply voltage. It should give the correct value
of screen voltage for the tube being used.

Moduloting the Rig
The modulator was omitted from this dis

cussion for several reasons.
The most important is that I haven't built

one. However, it is very easy to provide mod
ulation.

If phone-and-CW operation is desired , a
few modifications in the switchin g arrange
ment must be made.

The send-receive switch should actuate re
lays to accomplish the multiple switching
functions-or a two position rotary switch
with multiple poles may be used since power
levels are low.

For C\V operation, the transmitter plate
voltages are applied at all times. Closing the
key puts you "on the air:' Modulator plate
voltages are "off:'

For phone, the modulator and transmitter
plate voltages are applied simultaneously,
and the key line is grounded .

If phone-only type operation is required
(why should anyone want to miss half the
fun? ) the bias supply and keying circuit may
be omitted.

~- , .,- .7. no
Tn rr nYlf"'; CJ< T

":J! ~~ l
,, ~v"'e ~ .~ ". EG

't o- r-
L ~- - -

FIG 3

Summory
Initial results with this rig have been ex

cellent. Using a 200-foot random length wire
fed at the end, 1 worked Florida, Georgia,
Alabama, Nebraska, Ohio, Maryland, Iowa
and Ontario in the first couple of nights of
operation. Signal reports ranged from 449X
to 589X.

Adjustmen t and operation have been ab
surdly simple. The rig required very little
initial de-bugging beyond the usual cut-and
try experimentation with such things as coils,
tuning ranges and such.

Total cash outlay? The $2.18 for the 6AH6.
. . W4MLE
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JOIN THE

BOOH-2K 0

,

• 2-K Console or 2-KD Desk Mode l $ 6 7 5.00 •

An exciting new amateur rad io group is just celebrating its first anniversary. You may hove

heard their meetrng on the air. An especially enthusiasti c group of them meets on 14282 KC just

about every morning.

I t ' s called the Benevolent Order Of Happy 2-K Owners. It's on unusual group since all the

members ore proud and happy they belong and all amateurs everywhere ore glad along with them.

Never before hove so many sharp, clean, beau t iful signal s been heard on the air.

Even more excit lng--- membersh ip is not restricted. Anyone con belong . We hes itate to te ll
you that the 2-K is the fi nest linear amplif ier youl money con bUYi you might th ink we were blow

ing our own horn. Wh y don't you just ask a 2-K owner, or better yet write us for our beautiful full

color brochure . Don't consider 0 2- K unless you want the loudest, cleo nest, sharpes' , best sounding
signal on the air.

HENRY RADIO STORES
"Wor ld's Larges t Dis tribu tors of Amateur Radio Equipment"

But ler I, Missour i

8 16-679-3127

OCTOBER 1964

11 2 40 West Ol ym pic Blvd.

L os Ange les 6 4, Cali forni a

2 13- 4 77- 670 1

931 N. Euclid Ave.

Ana he im , Cali f ornia
7 14-772-92 0 0

431 E. Green Str ee t

Pasadena , Cal iforn ia

2 13 - 6 8 4 -08 61
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432 me
Preampliter
Low Noise
(Very)

Most people who have had occasion to work
with UH F are aware ( in many cases, p ain
fu lly ) of the severe inad equacy of the con
ventional crystal or tube mixer type converters
commonly used above 400 me.

The most expensive diode mixers will , un
cler the best of conditions, yield perhaps a 7
or 8 d b noi se figure wi th the more common
types ( 1l'182, 1;\;72, CK71O, etc.) operating in
the 15 d b region . Noise figures even on the bet
ter tubes such as the 417A or 6A~ [4, run in the
neighborhood of 13 db at 420 me. These
same tubes used as p reamplifiers will d o a
little better, but still, 7 db is about all that can
be expected .

This is alright if you are only interested
in local work, but if you are seriously interest
ed in working some DX, something will have
to be done. \Vith all this noise being produced
it is obvious that many weak signals will go
completely unheard . Reducing the noise fig
ure of your converter can produce very d ra
matic results . A signal that is 7 d b under
the noise with a 15 db noise figure will be
3 db or more 1 above the noise with a 5 db
noise figure.

The problem, then, is how do you reduce
front end noise? One answer to the problem
would be to employ a parametric amplifier.
A paramp will provide more than sufficient
gain to override converter noise and the noise
figure should be u nder 2 db. However, par
amps have some distinct disadvantages. They
are d ifficult to tune up and thei r operation
is likely to be very unstable unless consider
able attention is paid to mechanical stability,
voltage regulation thermal stability and low
voltage regulation , thermal stab ility and low
features, paramps have inherently narrow

18

J im Kennedy K6M IO
2816 E. Norwich
Fresno, Colif.

Photo credit: Joe De Y oung WA 6CQL

bandwidths. At 420 me the bandwidth will be
in the neighborhood of 100 ke. At 1296 me
or h igher the paramp or the far more sophis
ticated (1) maser, seems to be the only answer
at the current state of the art. At 420 me,
however, there is one other alternati ve, the
416ll planar triode.

T he 41GB is a microwave triode commonly
used by the telephone company in the ir 3 go
microwave gear. In th is equipment it is used
as a frequency mul tiplier and transmitting
amplifier with outpu ts running in excess of
1.5 watts.

Aside from its t ransmitting applications, the
41GB offers great advantages as a receiver
amplifier. Primarily, it has a nominal Gm of
50 ,000. As a result of its high Gm this tube
is capable of very high gain and very low
norse.

It will be noted from Fig. 2 that there are
actually two cathode connections made to
the tube. T he connection made to the base
pin is for de while rf is applied to the shell
of the tube which is coupled through a built
in capacitor to the cathode. The grid connec
tion is the threaded ring and the plate, of
course, is the tip on top.

T he only major d rawback in using this
tube is that if the plate voltage and p late
cu rrent setups used in t ransmitting applica
tions are duplicated in a receiving amplifier,
forced air cooling of the tube is required.

1 X ew T hreshold s in VHF a nd U HF R ecept ion, Bate
man and Ba in , QST, J anuary 1959.
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FOB FACTORY

Here's why B & W's Maciel 6100 has been callecl
the "Most Amazing Transmitter of Our Time"!

• The Barker & Williamson Model 6 100 Tra ns·
mitter has be en eng ineered and built to give
the discriminating operator the ultima te in
SSB, CW and AM communications.

• The 6 I00 uses the B & W crystal controlled
frequency synthesizer, producing an order of
stabil ity which up to this time has been cvcll
able only in costly military and commercial
communication systems.

• The crystal lattice filter method of sideband
generation is employed.
Superior sideband suppression results.

• Solid state rectifiers are used.

• Dual automatic level control (ALe) with
adjustable threshold prevents overdrive of
output stages,

• Digital Dial System offers a high degree of
dial accuracy.

WIRE, WRITE OR PHONE - FACTORY D IRECT - DEPT. M

BARKER & WILLIAMSON, In~; J
A SU BSI DIARY OF RENWEll I NDUSTR IES, INC. 'Y i~

Complete Radio Communication Systems and Equipment
Beaver Dam Road, Bristol, Pa.. • 215 788-5581



4 16B BASE ( BOTTO,," " 'EWI

the aid of a burring reamer.
The trough is now partially assembled.

The side plates are soldered to the top plat e
with a propane torch. A vise and small "C"
clamps are helpful. The side plates should be
soldered to the bottom rather than the side
of the top plate.

The end plate at the cold end of the trough
may also be soldered in place.

\Vhen applying torch heat in the vicinity
of p reviously soldered joints a wet paper
towel or rag wrapped around the previous
work can save much grief.

The grounded portion of the inner con
ductor is made of a 4%inch length of 5/16 inch
O .D. brass tub ing. The ungrounded portion
of the inner conductor is made of a 2~ inch
length of 3/16 O.D. tubing.

A plate connector made from a small piece
of 3/ 16 inch tubing is soldered to tbe 3/ 16
inch portion of the inner conductor. It should
be attached about ~ inch back from one end
of the line. A rat tail file can be used to
make notches which are cut in the other
end . The tabs thus made are bent in to Form
a snug-fi tt ing connector over the plate pin of
the tube.

At the same end of the inner conductor a
small circular piece of shim brass is soldered
to cover the open end of the tubing. This
forms one of the plates for the tuning capac
itor.

One end of the B+ lead is soldered to the
inside of the other end of this portion of the
inner conductor.

A piece of ~ inch thick plexiglass is obtained
from a hobby shop and cut to J8 inches
sq uare. A hole is d rilled in the center for a
snug fit over the grounded portion of the inner
conductor. Two holes are drilled in one edge
and taped for 4/40. These holes are placed
~ inch each side of the center of the edge
and should match the tapped holes at the
tube end of the top plate. Fig. 4 should be
referred to as a guide when completing the
line assembly.

Several wraps of teflon. mylar, or cello
phane tape are made over the 3/ 16 inch portion
of inner cond uctor. Then the tubing, tape and
all, is slipped into the 5/ 16 portion of the Iine-.
thus fonnin g the plate blocking capacitor.

At this point it is wise to solder a volume
control (not toggle switch ) nut over the in
side of the 1l inch hole at the cold end of the
top plate.

A HI inch strip 3/ ]6 inch or so wide of shim
copper or brass should also be soldered to the
extreme cold end of the top plate.
This should be bent over to form the output

""""

10_ 32mml SCFl EW 8 ~U T

"

4 16 B

400 P , V TP ,
50 0 ....,

,5_5mml TRIMMER

'--=- --'T

---'I---1~~~-<> ' " '
50"" ~O""

T 200 V T 2OO
"- -- -

Fig . l-Schematic d iagram . Cl L1 Coa xia l
Tonk, CB Plate Blocking Capa citor (see
text ) I CT bui lt in Ca thode Capacitor (see
text I , RFC l formed by having B + lead
ins ide p la te line, RFC2 fila ment rf chokes
lsee text ) .

Construction
One of the primary considerations in the

construction of almost all UHF gear is mech
anical stability. In order to comply with this
standard, a rigid ~ wave trough line was
chosen as the plate tank circuit. The trough
line offers most of the advantages of a regular
coaxial tank and is somewhat easier to con
struct and lay out.

Again, in the interests of mechanical stabil
ity as well as simplicity, it was decided to
insulate the line from de with a plate blocking
capacitor, allowing the cold end of the inner
conductor of the plate line to be grounded for
dc as well as rf.

(BASE P'N) ----.~OC CATHOOE (BASE PIN)

(
R ~ CATHODE I SHEL LI

- - -- _ GII IO RII<G

HEATER (BASE 1',.., ) ••'~. "E IlTE R I BASE PI " )

Fig . 2-Ba se d iagram.

Plote Line
The trough is constructed of 1/16 inch brass

sheet stock. The trough is formed by 5 sep
arate pieces of stock. If one had access to
brake that would make clean folds in this
size stock, the trough could probably be made
from one piece of stock.

The various parts of the trough are cut ,
drilled and tapped according to the templates
in Fig. 3 . The larger holes were made with

It is possible, however, to circumvent th is
difficulty, if desired, by lowering the plate
voltage and fiddling with the grid bias. This
will reduce the heat dissipation to a poin t
that can safely be handled by convection cool
ing.2 TIns is done at a slight sacrifice in am
plifier performance but the loss of gain is not
senous .
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loop. A female 13~C connector should now be
mounted in the volume control nut and the
free end of the loop soldered to it. Trim off
any excess.

The inner cond uctor may now be soldered
in place and the assembly completed, includ
ing the 10/ 32 screw and nut used to tune
the line. Be sure not to overheat the BNe
connector.

The chassis is d rilled similarly to the top
plate, except that the ~ inch hole at the cold
end is reamed so that it clears the circular
shi rt on the BXC connector. Also, the 4/40
holes are not tapped but, ra ther, drilled ou t
to clear the screw.

Cathade Line
The ma in body of the tube is housed in a

box. One side of the box was left open when
the unit was buil t in anticipat ion of the pos
sible necessi ty of forced air cooling. The box
may be closed if desired , though being open
seems to have no adverse effect on perform
ance and it provides much easier access to
the tube.

T he box is formed by cutting a piece of
1/16 inch brass to 2 inches sq uare with a
13/16 inch hole in the center. Another piece
1~ inches by 6 inches, is bent into a block "U"
shape and soldered to the 2x2 plate to form the
sides and bottom of the box. A 'l;x40 nut should

'_3I.~
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FIG. 4
Fig. 4-Mechanical detail s of the plate line .
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Photo 5-So me picture with
othe r conditi ons unchanged.

Tune Up
The 41 611 is installed, and plate and fi la

ment voltages applied to the amplifier. If noth
ing smokes inordinnntly and the plate current
is in the 7 to II ma range, connect the
amplifier to your converter and antenna, and
find a signal to tune tip OIl.

It will be found that the input circui t is
very broad and the peak achieved in tuning
it is slight .

Converselv the plate line Q is quite good
and the tuning is much sharper. Even so, the
bandwidth seems quite sufficient to accept
the better part of a double sideband TV sig
nal 8 me wide.

Once tuned up, the amplifier seems to ne.ed
no special care. It has run many hours With
150 vdc on the plate at 9 rna with no appar
ent ill effects .

Results
The amplifier exhibited. a gain of 15 to 17

db with each of three "reject" tubes tried. A
new tube would undoubtedly provide more
gain, but 15 db should be sufficient to over
ride all but the noisiest of conver ters.

Stnbilitv was excellent , with not the slight
est trace ~f instability in evidence.

Xoise figure measurements are rather diffi
cult to make accurately, particularly under

22

Photo 4-ATV pict ure wi thout prea mp.

then he soldered to the bottom plate over the
large hole in the center.

The cathode line itself is a L inch piece of
copper shim fro m the bottom of the box to
the top (or to the bottom, depending on
which way you look at it) of the rf cathode
ring. The top end of the line is soldered to a
clamp made by forming a strip of copper shim
around the tube and using a screw to "cinch"
it up.

The input BXC connector is mounted near
the top of the side of the box and taps di rect
ly into the cathode line very near the tube.
A sma ll 5 mmfd piston type trimmer is also
tapped at this point and is used to tune the
cathode line.

Final Assembly
A hole was drilled in the line end of the

chassis to clear the head of the plate tuning
screw.

The cathode box is bolted in place and
likewise the plate line.

The base pin connections can be made in
several ways. First of all, a "trans amp" cavity
(more on this later ) will provide a socket sim
ilar to the one shown in the photographs. If
such is not available, connections can be
made either by using p ins from a broken
miniature tube socket or cautiously soldering
the leads directly to the tube pins.

T he fi lament chokes were made by wrap
ping about 15 turns of number 28 wire
around 1 meg !: watt resistors. The exact
number of turns is not critical. These should
be connected to the filament pins with the
shortest possible leads.

T wo test poin ts were insta lled, one on
either side of the I K resistor in the power
supply. A voltmeter between these points wiII
read one volt per milliamp of plate current
and from one point to ground will read plate
voltage.

2 F rank Jones, VHF For The Radio A mateur, p . 140.



There is just no better way of getting started in VHF than with the newest of the new in the
Clegg line - the 22'er two meter transceiver. This ready-to-go station combines many of the
fine features that have made the Clegg name famous in VHF ham circles for years plus re
finements to make 2meter AM phoneopera tion more interesting and challenging. It is realistic
ally priced - your distributor will have complete information.

Amateur Net $239.50

Features

RECEIVER

1. Triple conversion
2. Crystal lattice filter providing selectivity of

about 10 KC at 6 db and less than 16 KC at
5D db

3. Freedom from spurious resp onse, IF leak
through and images

4. Panel Meter doubles as cal ibrated S Meter
on receiver and "relative output" meter for
transmi tter tu ne up

5. f ull 143.8 MC to 1';8.2 MC coverage with
cal .brated tun ing dial

6. Squelch
7. Ex cellent AG e performance
8. NUVISTOR RF stage and low noise first mixer

provides .25 1J. V sensitivity (6 db S + NtoNl
9. 3 watts audio output ava ilable with self con

tained high effici ency speaker for operation
in high ambient noise associated with me
bi le operation

10. Effective Automatic NOISE LIMITER

TRANSMITTER

1. Broadband exciter stages to simplify rapid
aSy

2. High efficiency straight through final arnpli
fier with crystal controlled 18 WATT input

3. High level plate and screen modulation for
typica l Clegg " HI GH TALK POWER" perform
ance

4. PUSH TO TALK with provisions to switch ex
ternal LINEAR and VfO

5. TRANSMITTER frequency SPOTTI NG SWi TCH
6. Self contained universal sol id state power

supply for 115 vol ts AC and 12 volts DC
7. Tube line-up

6CW4 RF Ampli fier 6AOS Revr Aud io/
6KE8 r rtorer/r st Xmtr Mod ulat or

Mixer 6AOS Transmitter
6E17 2nd Mixer Modulator
6BA6 10.7me IF 6KE8 VlO/Buffer

Am plifier 6KE8 Ose/Tripler
6BE6 3rd Mixer 12BY7 72me Amplifier
6BA6 4S6kc Ampli fier 12BY7 Doubler
6AlS Diode uetectcr/ 2E26 Xmtr Final

Noise limiter Am plifier
12AX7 AF Amplifi er

Squires - Sanders, Inc.
Martinsville Road (Liberty Carner ) , Millington, New Jersey
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with a lathe. The pnce quoted was about
$3.00.

The jam nut used on the 10-32 screw
tuning capacitor was made by drilling out
and taping a piece of the teflon dielectric
used in teflon insulated coax.

The teflon tape was also obtained from
teflon coax. It is used as a protective wrap
betw een the outer conductor and the outer
jacket.

Photo 2-Bottom view of the amplifier
showing the plate line and power supply.

anv but laboratory conditions. But indica-• •
tions are that the preamp will perform in the
4 db or less region easily. Such noise figures
will p rovide a dramatic difference in most
converters . T he "before and after" photos of
the ATV picture pretty much speak for them
selves . The converter used in the pictures
was a 10:82 crystal set with a 417A if ampli
fier .

Com ments
One p roblem encountered in a p roject of

this sort is that, outs ide of the power supply
components, most of the parts and materials
are not exactly "over the counter items" at
most parts houses. However, most are readt lv
obtained with a little digging. .

The various sizes of brass tubing are stock
items in most hobby shops . The b rass sheet
stock can be picked up at almost any sheet
metal shop.

The ~ x -to nut so nonchalantly mentioned
earlier is a bit tougher nut to crack (ugh!).
Apparently such nuts exist, though they have
defied my persistent efforts to loca te a quan
tity source. If you encounter similar difficult y
there are several ways to circumvent this
problem.

As previously mentioned, 416Bs are com
monly used in telephone microwave gear. The
various multiplier, mixer, and "trans amp"
cavities in which they are used may be butch
ered to provide a plate with the appropriate
thread.

Canvassing of the local machine shops re
vealed a couple who were willing to machine
the thread in a piece of 3/32 or so sheet stock

Photo 3-Close up of the cathode box, with
tube removed, deta ils of input circuit.

The 416Bs themselves have turned up on
the surplus market, but even so are rather
expensive . 4 16Bs (and 4 16As which may also
be used ) that have been removed from 3 kmc
service often work quite well at 432 me and
it has been my experience that such tubes can
be located with a little prudent snooping
generally at no cost at all .

~ I ost serious UHFers, whether A~I , C'V,
SSB, HTTY or TV, will find this preamp more
than worth the time, smashed thumbs, burned
fingers and minimal financial outlay required .

Many thanks to Joe \\'A6CQL whose assist
ance was invaluable in the preparation of
this article.
Xo'ru : You can improve the noise figure by
at least a d b by increasing the p late voltage
to 2;:)0 and running a blower on the tube. This
results in higher gain, lower noise, and short
tube life.

... K6~lIO

TELREX LABORATORIES
ASBURY PARK, NEW JERSEY

Wri te
for TELREX

PL65

Mfd .
under Pat.
2,576,929

li.lJwx. "BALUN" FED INVERTED "V" ANTENNA KITS
, SIMPLE·TO·INSTALL, HI·PERFO RMANCE ANTENNA SYSTEMS,

1 KW P.E.P. Mono·Band Kit lKM BIV/81K $16.95·
2 KW P.E.P. Mono-Band Kit 2KMBIV/81K $21.00·
·Kit comprises. encapsulated . " Balun," ccccerwetd, insulators,
plus insta llat ion and ad justment Instructions for any Mono
band 80 thru 10 Meters. Also ava ilable 2, 3, 4, 5 Band Models.
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II COMPLETELY NEW•••

GENERAL PURPOSE

GPR·92C

GPR-92

C W • MCW • AM • AME* • SSB • ISB • FSK • FAX

• ' db NOIS E FIGURE
• BEnER THAN t MICROVOLT

SENS ITIVITY
MODEL - ()

. AME- AM EQUIVALENT

• OXNARD , CALI FO RNIA

POMPANO BEACH, FLO RIDA

MATERIEL CORPORATIO N
MAM ARON EC K, N E W Y ORK

Selectable IF bandpass up to 15 kc as well as front panel selection of a
product detector or a conventional detector allows reception of the above
modes. (Adapters requ ired for processing of ISB, FSK and FAX signals.)

Built-in buffer amplifiers permit control of the oscillators in a pair of
these receivers from Model TRX·! stabilized crystal oscillator to provide
high stability diversity reception.

This general purpose receiver fulfil ls almost all of today 's communica
tion req ui rements from .54 to 32 mcs. Special bandspread dials offer ease
in tuning on ham bands, international broadcast bands with a third op
t ional dial for general t uning purposes.

Other options offered include rack. cabinet and slide mounted models.
Write for Bulletin 3006.

TRX·l

• • ••••

•
O ' ~

" ~

~ I
~ J THE TECH NI C A L
110 ' 4;

~" i&~
C' Co j,\O and Subsidi4,.ies

MMUNICP-
OTTAWA, CANADA • ALEXANDR IA, VIRG INIA • GARLAND, TEXAS

SAN LUiS OBI SPO. CALIFORNIA • LUZERN, SWITZERLAND •



Surplus and Junk Box Special

The SJS Receiver

Jlrn Kyle KSJ KX
1236 N. E. 44th St.
Oklahoma City, Oklo .

Part 2

In the preceding article, Sept. 64, page 34,
I described the overall approach and configura
tion used in the SJS receiver. with detailed
instructions on the tuner/audio unit which is
the heart of the rig .

Now, we're ready to proceed with the inter
mediate converter. This, as its name implies,
is a fixed -tuned converter which converts the
7-8.05 me frequency range down to the 190·
550 kc range which th e tune r aud io unit will
accept.

Like the tuner/audio unit, the intermediate
converter is built into a 3~ inch relay rank
panel. It includes a power supply hefty enough
to power all five outboard converters, and
switching which connects the proper outboard
converter to the input and also energizes that
converter.

The intermediate converter itself includes
three tubes. A 6BJ6 is used as a grounded
grid If amplifier while two 12AT7's serve as
respectively, mixer and oscillator/output cou
pler. The rf stage is operated grounded-grid
mainly to preserve a low input impedance over

190-550 kc tuner

26

a wide frequency range, thus minimizing the
number of tuning adjustments requi red.

The plate circuit of the rf stage and the
grid circuit of the mixer comprise a tunable
band-pass circuit which operates just like an
antenna trimmer to peak the desired input
signal. This circuit also rejects images, keeping
the overall image ratio of the SJS at least as
good as that of most commercial multi-conver-

• •sron receivers.
T he mixer uses the "like new" circuit de

scribed in these pages some time ago. The
object was to minimize receiver noise since it
was felt that listener fatigue would be mini
mized if receiver noise were kept as low as
possible through all stages.

The oscillator is a conventional Pierce crys
tal circuit, with low plate voltage to minimize
spurious responses. The other half of this
12AT7 was originally intended to drive an S
meter, but was used as a cathode follower to
couple the mixer output to the line to the
tuner/ audio unit when this line appeared to be
contribu ting some bird ies because of high im
pedence pickup. The lack of an S-meter has
never hurt operation in the six months this
receiver has been in use!

The circuit is extremely straightforward, with
the possible exception of the band-pass cou
pler. Fig. 1 shows all wiring except the filament
line. All filaments are connected in parallel,
with one side grounded and a single wire
running along the chassis to make the bus.

Ready to build it? Let's go!
Start by gathering toge ther your tube sock

ets, tools, and a 5 X 3 X 17 inch chassis. If
you use the same type of transformer I did,
you can follow the layout (F ig. 2 and 3 )
exactly; if you raid the junkbox for a suitable
unit, position it in the same area and find
your own mounting hole positions. Then drill
and punch all other holes, and de-burr them.

Second step is to mount all tube sockets,
the transformer, and the converter-power-out
put sockets . I used single-hole mounting phono
jacks for the rf input and output connections,
but you can use anything you like which will
fit into the space. Whatever you use, they
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ROHN has these 6 IMPORTANT POINTS:

K7ASK

TWO CATEGORIES TO CHOOSE FROM

P, o' io, Illinoili

Why settle
for less
than the best.

for
CRANK-UP
TOWERS

HeClvy Duty Self Supp Cl rting
Clnd Guye d in Heights Clf
37 - 54 fee t (55)
7 1 - 88 feet (guyed)

P. O. BO ll 2000

EClse Clf OperClIiCln - rolier gu ides between sections assure
easy, sa fe, friction-free raising a nd lowerin g. Strength
welded t ubular s t eel sect ions overlap 3 feet a t maxi
m um height for ext ra sturdiness a nd st r en gt h. Unique
ROliN ra ising procedure rClises ClII sections tClgether- uni.
formly wit h an equal section overlap at ell heights!
Versatility- designed to sup por t t he largest antennae
with complete safety and assurance at an y height desiredl
Simple Installot iCln - inst a ll it yoursel f-use either flat
base or specia l til t ing base (illustrated above) de pen d
ing on your needs. Rated Clnd Tested-entir e li ne engi
neered so you can get exactly t he right size and properly
rated tower for your antenna. T he ROHN line of towers
is [omplete. Zinc Galvanized - hot d ipped ga lva ni zing a
standa rd-not an extra-with a ll ROHN towers! Prices
start a t less tha n $100.

" World's Largest E XCLUS IVE M anufacturer
of T owers; designers, engineers, and installers

of complete communication tower systems."

•
ROHN ~
sets thei standard,

St Cl nd Cl rd Duty Guye d in
Heighh Clf 37 - 54 - 88 - 105
ond 122 feet

=- ,.""",
SEND FOR ROHN TOWER HANDBOOI< C
_$1.25 Value !
- ONLY $100 postpaid ( special to readers

of this magazine) . Nearest
source of supply sen t on req uest . R epre- :
aentatives world-wide to serve yo u. W rite -!
today to; --

ROHN Manufacturing Co.

should be moun ted at this stage also.
Now wire the fil ament lin es and the pow er

supply circuits. Tempora rily mount the p ower
switch and the p ilot bulb on the front side
of the chassis while connecting them into the
wiring. \Vhen th is much of the wiring is com
plete, plug in all tubes except the 5Y3 and see
if they light when power is applied. Tum
off p ower, measure resistance from the 5Y3
filament to ground, and if it is n ot less than
45,000 ohms (total value of the bleeder resis
tors ) after the initial ch arging surge th rough
the filter cap acitors, plug in the 5Y3 and re
apply power. Measure power supply output
voltage at the top of the bleeder; it should be
between 250 and 300 volts without addit ional
loading. Plug io the OA2 regulator tube and
measure voltage at the junction of the two
20K resistors in the bleeder string; it should
be 75.

At this point remove power, wait a few
minutes to let the capacitors d ischarge , and
take out the tubes so they won't b e d amaged.
Now, wire the p ower-distribution circuits,
and all connections to the tube sockets (m ake
the tube-socket end of the connections to the
band-pass tuner and the bandswitch by using
short chunks of solid hookup wire. You won't
have much room to m ake the connections after
installing the switches and cap acitors l} .

Next step is to pre-wire the b an d-pass cou
pler. I used a small surplus dual 35 mmfd
variable made by Cardwell, with 270 mmfd
silver micas padding each section fo r band
sp read. However, you can eliminate the fou r
extra p add ers by using a larger variable (say
about 100 mmfd per section ) if you can find
one in your junkbox which can squeeze into
the sp ace. In this case, you would want the
pndders to be about 220 mmfd instead of 270.
Total capacitance required to hit 7.0 me with
the specified coil is about 330 mmfd, not
counting the strays.

T he coils of the band-pass coupler are made
from a single length of % inch diameter, 16
turns-per-inch prewound stock (Airdux 516 ) .
Six turns are removed in the middle of the
piece, and turns are removed from each end
to leave 14 turns on each coil. Th e six turns
removed space the coils p roperly for about
a 100 kc band-pass, thus minimizing the need
to repeak the circuit when tuning over a limit
ed range.

Since the quarters are a bit tight for wiring
the whole coupler inside the ch assis, I pre
wired the fixed p adder capacitors and the coil
set to the variable cap acitor. The outsid e ends
of the two coils go to the stator plates of the
capacitor. The inside end of the rear coil goes
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directl y to ground, while the adjacent end of
the front coil is bypassed with a .001 mfd
disc ceramic capacitor. The 2700 ohm de
coupling resistor is connected to the bypass
poin t with the shortest possib le leads.

Next, the capacitor and associated compo
nents are angled into the chassis and bolted
down . Be sure the capacitor rotor is properly
grounded at both ends; a puzzling parasitic
showed up here until this was double-checked
and corrected. The front stator connects di
rectly to the plate (pin 5) of the 6BJ6, while
the rear stator connects to pin 7 (signal grid)
of the 12AT7 mixer.

If you are using the switched padders shown
on the schematic, run direct leads from the
two stators to appropriate wiper contacts on
the bandswitch (which must be mounted for
this ) . If you use a wide-range variable and
eliminate these padders, the bandswitch need
not be mounted yet.

Connect a coax cable from the cathode
capacitor's free end (at the 6BJ6 ) to the con
verter switch arm. T his cable should be dressed

7000-8050 KC converter

28

around the inside of the chassis and should
he grounded at each end to prevent any stray
pickup . Now cut a set of coax cables to reach
from the appropria te switch points to the cor
responding "input" connectors on the back
panel, connect them, and solder to the con
verter switch. Again, ground the shields at each
end. While you're at it, run the leads from the
150 volt and 250 volt sources to the wipers of
the converter switch, and from the correspond
ing switch points to the appropriate converter
power jacks at the rear. The converter filament
wiring should be checked also, to make sure
it wasn't overlooked when the other filament
lines were run.

You'll notice that no crystal sockets
are shown. To minimize space requirements, I
soldered short lead s to the pins of the three
oscillator crystals and connected them directly
to the proper switch points on the bandswitch.
If this bothers you, you can make lip small
metal brackets to hold crystal sockets. In either
event, conneot the 6800 kc rock so that it is
in the circuit on position 1, the 7150 kc crys
tal for position 2, and the 7500 kc one for
position 3-and the bandswitch wiring is corn
plete. Double-check to make certain you
haven't omitted any connections, and fire up.

\Vith the tubes drawing current, voltage at
the mid-point of the bleeder resis tor shonld
drop to approximately 50, with 150 still pre
sent at the top of the VR tube.

Alignment is simplicity itself. Set the band
switch to position 1 and connect the intermedi
ate converter's output to a tuner capable of
reaching 200 ko (such as the tuner half of the
SJS) . F eed in a 7 me signal. Yon may have to
tune aronnd a bit to find it since the 6800 ke
crystal may not be on exactly 6800 kc. (my
unit was approximately 9 kc low ) . \Vhen you
have the signal located, turn the peaking con
trol fully counter-clockwise and adjust the ap
propriate switched padder capacitors for a
peak.

Now change the input signal frequency to
7350 kc and the bandswiteh to position 2. Ad
just the other pair of switched padders for a
peak.

Finally, ra ise the input signal to 7700 kc
and turn the bandswitch to position 3. See if
you can peak the signal with the peakin g con
trol near the full counter-clockwise position. If
you can, alignment is fin ished.

~f you are using the bigger-capacitor, no
switched-padders approach, simply make sure
you can reach a peak on a 7 me signal near full
counter-clockwise and on an 8.05 me signal
near minimum capacity. If you can't cover the
whole range, you need to use a smaller fixed
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padder and remove a tum or two fro m the
hot (ou tside) end of each coil; if range is
excessive, you ca n add fixed padding capaci
tance unt il 7 mc is at the full-capacity position
of the variable.

Since the input impedance of this converter
is approximately 100 ohms, don't expect it to
perform well on 7 me without an outboard rf
amplifier unless you feed it with a carefully
matched , resonant antenna. However, it shows
moderate perform ance when fed with a ran
dom length of wire! W ith any type of match
ing device at all ahead of it, performance is
excellent .

And in the role for which it was designed
matching a VHF converter to the low-frequen
cy tunable if strip, its performance is nothing
short of sensational.

A word on operating procedure to minimize
images. Since the band-pass coupler provides
the only 7 me selectivity, and the image fre
quencies range from 400 to 1100 kc below the
desired frequencies, you may occasionally find
one. However, if you calib rate the peaking con
trol (or even keep in mind what its approxi
mate position should be for a given signal fre
quency ) , you can readily determ ine whether
the signal you are getting is a tru e signal or an
image. I find , for instance, that with the tuner
set for an incoming signal at 7200 kc but with
the peaking control on the Intermediate con
verter set around 7 me, I can easily copy a sh ip
board C\V station operating somewhere around
6400 kc. However, when the peaking control
is swung up into the p roper position for 7200
lee, not a whisper of the shipboard sta tion
comes through.

You may also, on occasion, run into a secon
dary image from strong signals 170 kc higher
than the frequency you desire. This is an image
problem in the tuner-but again, the peak
ing control can wipe it out . I freq uently copy
some of the local kilowatts (operating on 50.
250 me ) at an apparent frequency of 50.080.
To do this, I must have the peaking control
set at about 7.250 me so that the full signal
hits the tuner. If I move the peaking down to
7080 kc, the image goes away.

So there you have it- the Surplus and
Junkbox Special. I t's no "ultimate" receiver by
any means - I've been doodling designs for an
other one since before this one was built. How
ever, as I said to start with , it's inexpensive and
it does perform well. F or more than six months
it's been the sole receiver at K5JKX, and in
that time (with good converters ahead of it )
has never fa iled to copy any signal audible on
similar antenna systems in this vicinity! More
than that, I can't ask-especially when the
cost is next to nothing! . . . K5JKX
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PLUS THESE EXTRA FEATURES:
• Great Circle Burinas • "0" and "T' Sie:nals
• Great Circle Charts • World Time Chart
• Prefixes by" Countries • Int'L Postal Rates

United States Listings . •• $5.00
DX Listings ••...•••.•.••• 3.00

RADIO AMATEURS
REFERENCE LIBRARY OF MAPS

OROER YOUR SET TOOAY!
._,_ . - -- -~

--- ~.-~. ~._ .•_-<- ' ~" - . ',- ~

i
•,

WORLD PREFIX MAP- Full color . 42" x
29" snows prefixes on each count ry .•.
OX ~on es tim e zones, cit ies, cro~s refer-
enced t ab les postpaid $1 .00

POLAR PROJECTION MAP_Az i m ut ~al equi
distant project ion. Shows 'p~e f,xes o.n
each cou nt ry, OX zones, CI t ies, prefix

index by count ries, 29" xo;t~id $1.00
............................................p P

UNITED STATES MAP- All 50 ~tates with
call areas prefixes, OX and ti me zones,
FCC fre q~ency allocat ion cha rt. Plus
interest ing information on all 50 ~~a~~ .
29" x 17" .postpat c

WORLD AtlAS- Only Atlas compiled fo.r
amateurs. Polar projection, Si X conti
nents, prefixes on each coun\ryai·d· $1f.~I~
color, 16 pa ges ······ pos P

Complete reference li brary of m~~s$2s;~
of 4 as l isted above postea! .

RADIO AMATEUR 116 1-
~ ca OOK INC.
.~il!Dept. B, 4844 ~. FullertonAve:
~. Ohicago, II I. 60639

See your favori te dealer or order di rect (ad d 25 ¢ f or mai ling)
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Sideband on 2M
The P + H

2-150'
"

Glenn Camp K6l0P ,
10360 Son Antonio Ave.
South Gate, Calif.

The introd uction of VHF SSB has created
new interest in the bands above 30 me. I t's
all too easy to get up there and quack with
the best of them if you have a low frequency
transrn.tter or transceiver, Even if you don't ,
a trip to the local ham store will show tables
full of the older SSB gear at a fraction of
their new cost. Having a Gonset eSB-IOO I
decided to take one step forward. Being in
trinsically lazy I always look to commercial
gear.

The P&I-I 2-150 is essentially a linear mix
ing device followed by a linear rf amplifier;
mixing from 20 meters for a signal in the
2 meter VHF band . All of the features of
your 20 meter ge ar may be had at 2 meters:
crystal or VFO control , VOX or PTT, AM
C\ V USB LSB, with similar stability. Two
meter frequency coverage will be the same
as the 20 meter exciter without changing
m ixing crystals. xtore on this later.

A 6EA8 is used as a high stab ility oscillator
and triplet , and will operate on any frequency
from 130.0 me to 133 .5 me. This will permit
operation in any segment of the 2 meter band.
~Iy unit was supplied wi th a -13.333 me crys
tal (X3 = 130 me ) for operation from I~~ .O

to 1~~.6 (with eSB-IOO ) . I changed this to
~3.666 me and realigned the unit to 145 me
as most of the SSB stations are above 145
me in this part of the country, operating up
per SB.

The oscillator signal is available at an RCA
phono jack on the rear of the chassis permit
ting the same oscillator to b e used for a
receiving converter. The design is thus sim
plified and you have correct correlation be
tween transmitter and receiver calibra tion. This
is quite valuable when using a transceiver.

The 130 me signal is link coupled to the
push-pull grids of a 6360 balanced mixer
stage. By adjusting the injection and grid
bi as, comp ensation is made for small varia
tions in exciter output .

30

Exciters with outputs of 5 to 25 watts will
drive the unit to full power. A switchable (in
or out ) internnl Pi-section pad is used to
attenuate the signal from the popular 100
watt class exciters. Also supplied is a large
3 db pad for A~I operation and to correct
for large differences in power levels.

Due to passive-screen single-ended in jec
tion, no tuning of the 20 mete r input is
required and superior mixing p roduct attenua
tion is more easily obtained.

Following the 6360 mixer is a second 6360
used as a class A buffer amplifier. Mutual
coupling between the buffer input and output
circuits is minimized by shielding and iso
lation. The buffer plate circuit is overcoupled
for fur ther simplicity of operation, to the
7854 grid circuit. This tube operates class
AB-l as the final amplifier with efficiency up
to 60%. The 78 .5-1 is an Amperex twin tetrode,
designed for linear amplifier service at VHF
frequencies. The high level rf amplifier circuit
is completely shielded within the 15" wide X
9" high X 1 Hi" deep cabinet, with a cooling
fan for the tube envelope and push-pull plate
tank circuit.

The rf output passes through a harmonic
filter to the antenna connector. It is sampled,
detected, and filtered for relative rf output
readings used in tune-up. Switchablc meter
ing is provided for the PA grid current , PA
plate current and relat ive output . T he meter
scale is calibrated acconhnglv.

The built-in power supply provides all volt
ages for converter operation . Separate high
voltage, low voltage, and bias supply; all
are separately filtered . The PA screen vol tage
and oscillator voltage is regulated. The m ixer
and PA bias voltages are variable by pots at
the rear of the ch assis. Also a t the rear of the
chassis is a terminal strip for PA cutoff bias
which is shorted on transmit. This must be
open on rece ive because the diode noise,
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NOW ... 48 HOUR SHIPMENT

Division of

send for NEW FREE
CRYSTAL CATALOG

with NEW TRANSISTOR
OSCILLATOR CIRCUITS

AND
4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213-731-2258

ALL TEXAS C R YS T A LS are made to exact in g
s pe ci fic a t ions . quality c h ec k ed , and un condi

,ti un a ll y g u a r a n t e ed !

DRAKE 2-B Rece iver Crystals $4.00
(All Channels-Order by Freq.)

OVEN-TYPE CRYSTALS
For Motorola, GE, Gonset, Bend ix, etc .
Add $2.00 per crystal to above prices

SUB ·MINIATURE PRICES sl;ghtly higher
C IT IZ E N BAND Class " D" Crys tals' ~__.._$2.95
O ver 50.000 en c rys t a ls in s t oc k fo r all s ets
and ch a n nels . both H C6 j U and miniatu re types.
To ins u r e proper co r r e la t io n and correc t freq.
o pe ra tion , o rder by manufa c tu rer mode l num 
ber and channel.

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE
NON-OVEN CRYSTALS

Top performance ass u red with qu ali t y eon ,
trolled throughout m a n u fa c t u r e. Gold o r sil ver
plat inj;t' acts a s elect rodes . Crystals a re sprinll:
mounted and sealed u n de r vac uum or filled
wit h inert g a s. Very high frequen cy s tability.
M a x . cur rent capacity is 10 mi lliwatts-5 for
overto ne t y p e. Conformity to military specifi 
cations guranteed.
1000KC to 1GOOKe (Fund. Freq.) • • _

Prices on R e.qu es t
1601 K C to 2000KC (Fund. Fs-eq.) $5.00 ea .
2001KC to 2500KC ( F u n d. Freq. ) • 4 .00 ea.
2501 KC to 5000KC ( F u n d. Freq.) 3 .5 0 ea.
SOOIKC t o 7000KC ( F u n d. Freq.) • 3.90 ea.
7 0(lIKC to 1O,000KC ( F u n d. Freq.) 3 .25 ea.
I O.OOIKC to 15,000KC (Fund . Freq.) 3.7 5 ea.
15MC to 2 0 MC ( F u n d . Fs-eq.] 5.00 e a.

OVERTONE CRYSTALS
15MC t o 3 0 MC Third Overtone. _. .$ 3.85 e a.
3 0MC t o 40MC Third Overtone 4 .10 ea.
4 (lM C to 65M C Third or Fifth O ver t on e 4.50 ea.
6 5MC t o 100MC Fifth Ov e r t on e 6 .00 ea.

Send for new Citizen Band Crystal lnter
changeability Chart with Texas Cryslals
Code System.

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DE P T . 73-10
1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE 6 -2109

. . . K6LOP

generated by the electron How through the
78.54 under the static current conditions of
50 rna, can be heard in the receiver. I used
the external switch of a coax relay with a
SPST switch in parallel for spotting with the
exciter. The parallel switch is not necessary if
you are tuning 14 me on the receiver.

Tuning and loading is the same as for any
class AB- l linear amplifier used on the low
frequency bands. It should be operated into a
load with a low of S\VR as possible. Retuning
of the converter is normally not necessary
unless large frequency excursions are made.

Input and output impedance is 50 to 70
ohms. Plate power input to the final amplifier
is 175 watts PEP SSB, 165 watts CW , and
90 watts linear AM.

Construction is heavy duty throughout. Lib
eral use of inter-stage shielding below ohassis ,
and better than average wiring technique is
employed. The chassis is copper plated steel.
All parts are arranged to minimize any diffi
culty in trouble shooting, should the need
arise. After long hou rs of operating, the cabi
ne t is only a few degrees above ambient due
to the 200 cu ft /per min. of air flow from the
cooling fan .

At fi rst glance the instruction manual looks
a little thin . True, it is not artistic, but it does
contain the theory of operation, interconnec
tion diagrams for high and low power trans
mitters and transceivers, alignment instruc
tions, mixing frequency crystal chart, and in
stallation and operation instructions. It should
pose no problem to those familiar with SSB
gear and linear amplifiers.

Also availab le is the model 6-150 for 6
meters. It is essentially the same as the 2
meter model but has a d ifferent tube line-up.

By now you are p robably saying "OK so
the th ing works, why do I need SSB to work
my buddy Joe across town ?" T he answer is
that you don't, if you are only interested in
working Joe across t own, but if you like to
try someth ing new, make new friends and
still keep the old ones on AM, give this a try.
All of the advantages of SSB at the lower
frequencies are there. I have increased my
range many times over mv old 6.5 watt Al\.1
rig, using the same antenna (8 element yagi )
and receiver. True, SSB contacts are rather
far apart, hut when you do make one most of
the tim e they turn into round-tables. \ Vith
modem VOX this is just the thing for a DX
rag-chew. Can you remember the days when
you were one of a handful of SSB stations,
operating an all AM band, and the good dis
cussions?
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The 432'er

Transmitter RF Section

Bi ll Hois ing ton KIell
83 Bellevue A ve.
Melrose, Mass.

Ph ilosophy

If you are only interested in construction,
skip these paragraphs. But I assure you, there's
plenty of meat here for anyone seriously inter
ested in the amateur UHF art. Or perhaps it
should be the art of being a UH F amateur?

The name "432'er" has several implications.
The famous "T\VO'ER"-low cost, running
about a watt or so out, with an SR receiver
has p rovid ed me with lots of contacts. No t my
T wo'er though. I never had one. Being a con
firmed 2 meter man since 1946 , and 23f meters
before that (and 5 meters before that ) I
graduated up to a Johnson 6N2 years ago. Bu t
loads of Two'ers are on the air-immediately
identifiable as a rule by that charaoteristic
downward modulation . I even worked a VEl
who was using a Z'er in St. Johns, New Bruns
wick from here in Melrose, Mass. Elevation
only 100 feet. Granted, he was using an 11 over
11 beam.

So the 432'er tends to be low cost if you
build it yourself. You may only have to buy a
few $1 or $2 tubes plus a few $4 2C39's, if
you have a good UHF junk box. Reminds me
of the two Hoboes: "If we had some eggs, we
could have some ham and eggs, if we had
some ham ." I will try and ad d up a possible
total. Later.

Receiver. This is working FB. Not a super
regenerative. It's a super-het with a few $1
tubes and at least 2 frequency conversions.

Beam. A 14 element job, to start with. Nearly
20 db gain . W orks great also.

3Z

Transmitter. Stop right here. This is the
end of the road. L ike when you are going
mountain topping on a warm summer's day,
24 element Yagi folded on the car roof, Geode
tic map of Newfield, Mc., in your hand , and
that "road" winds up in a barnyard. A real
barnyard, with d ucks, Geese, couple of cats,
more kids, and what looks like the remains of
the road wandering on up through an alder
swamp . If you ask about the "road" you' ll get
blank stares. Putting on your more better pair
of specs you note two additional items on the
map. ( 1.) The road has become a dotted line
at this point. (2) The date of the map says
"Edition 1912." That's the way you feel when
you boy to make an "economical," "easy to
build" transmitter for 432.

Don't look in the Handbooks unless you
want to spend $20 per tube, or own a machine
shop, or both. You meet sentences like these:
"Any two meter rig with 10 to 20 wat ts output
can be used for an exciter," or , "two 5894's
are used, one as a tripler and one as an ampli
fier." $40 right there. And not any too rugged
at that. \Vhat I've been after is a rig not too
much bigger than a Gonset . Hopefully less
d ollars if store bough t. One you can use mobile
or mountain topping. One that you can build
without that machine shop. The receiver is
OK, as stated, see 73 Mag. The transmitter is
based on the use of (A) 2C39 type tubes; (B)
low cost series tuned trough-line cavities that
you can build with tin snips and a medium size
soldering iron ; (C) store bought tuning capaci-
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Traps

HY·GAI N ANTENNA PROOUCTS CORP.
8472 N.E. Highway 6 -linCOln, Nebraska

THERE'S MORE • • •
FRE E te-paae Hy-Gain HF ~---:o-=
An t e nna Catalog -pictures
a nd spec ifica t ions describing
the most com plete total per
formance antenna line in
the industry , Wr ite for
your copy today!

NEW MULTI·BAND TRAP ANTENNAS
New. S uperior Performance Thunderbird Beams
for 10, 15 a nd 20 meters .. .i noorporati ng new Hy-Q
Tra ps - new adva nced desig n Beta Matcb. New,
Improved Tra p Verticals - successor to Hy-Gain's
14AVS, the world's most popula r Ham antenna
.. . now featuring new lIy-Q Traps - new double
grip mast bra cket - new 18 ft . overall heig ht.
New, Im proved Mu lti-Ba nd Doublets - top per
forma nce Hy-Q Tra ps - super -st re ngt h al umi-
num clad single st ra nd steel wire e le ments 
famou s Hy-Ga in molded h igh impact cycola c
pla stic center a nd e nd insu la tors.

YEARS IN THE MAKING There's no guesswork in
volved where Hy-Gai n's all new l ly-q Traps are concerned .
They a re the product of countless hours of resea rch 
months of field tes ti n g: -cweeks of exha ustive and se vere
e nvi ronmental torture. Xow. on new higher performance
Hy-Ga in multi-band tra p antennas ... separate traps for
ea ch ba nd. featuring ... Iarge diameter coils thn t develop
an exce ptiona lly favorable LIC ratio and very high Q
performa nce - a ir dielectric ca pacitor - mec ha n ica lly
su pe rio r so lid aluminum housings ... the most ad-
vnnced and unquestionab ly the finest para llel reso
nan t traps ever offe red to the Amateur.

...a totally new dimension in
multi-band antenna performance

hq-
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tors; and (D) doubling instead of tripling. The
results : (?) 12 to 15 watts crystal controlled
output on 432. Stable as rock and capabilities
of upwards of 25 watts output with blower and
more de power. (And more modulator, too. )
The tube is ra ted at 100 wat ts and is running
now on ly around 35 watts with 400 volts.

We'll sneak up easy like on more power later.
\Vhen 1 open up a mine of 2C39's.

T ronsmitter Tubes
The question of what tubes to use is of

course at the heart of the whole 432 deal. Xot
that there are large numbers to chose from.
There aren't . Let's look over the few that a re
available. I originally considered and tried out
the 6A:\'4. A nice clean little watt. Nothing
to write home about, and no margin for in
crease in power. I also burned out several.

Xext. The 6360. A nice delicate little bott le
but not too good on 432. Lacking in reserve
power for use as a doubler. Besides, it has a
newer brother, the 6939, which is capable of
5 wa tts a ll 432. However, here again no power
reserve at all. Xo possibil ity of gradua ting up
to the next class of power. Xot only that, but
I have had several talks with different high
band ( UHF) mobile people who have tried
this jumpy little compact on UHF and they
had to give it up. Too touchy for p roduction
use. You can get one running, sure. But don't

forget, th is 432'er is being built and design ed
SD that any number of junior type operators can
build up on the first UHF band with a good
assurance of success.

Xext are the newer double pentacles, 6524,
,~894, etc., the modern versions of the 815,
832, and 829. In the handbooks are a few
words concerning these tubes such as: "A
two meter rig such as a Conset or similar
is generally available for use as a driver ."
That does not suit for a rig in one box
wit h a handle on it. These double pentod es
do work and do put out on 432. So? T he price :
$20 or so each. They also must be used in push
pull , and this b rings up someth ing else. You
can't double with them. Don' t forget the fact
that the rf is 110t referred back to the cathode.
It "floats" back and forth from grid to grid,
and from plate to plate. That's O K for push
pull , but not for single ended work. Also, you
can't go on lip to 1296 at aU.

The field is getting narrower and narrower,
as you can easily see. There arc some beauti
ful ceramic p lanar (fancy name for disc-seal
lighthouse tubes) tubes but believe me, don' t
even start to look lip the p rice. If you
have to ask the price of such tubes, you're in
the wrong store!

All this leads u p to the good old 2C39 type
tubes. There are several vers ions, such as
2C39A's and B's, and even some four-number

34
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air

powerful, eak
er ormance

SSE

SB·33
TRANSCEIVER

389.50

S81-LA LINEAR
AMPLIFIER

279.50

Plea se send fu ll information on S8l·LA
Li near and S8·33 Transceiver.

NAM E

NUMBE R STRE ET

SB·33 /SB1·LA .. . diminutive duo .. . four-band 180-40·20·15) SSB
transceiver/exciter and high power linear amplifi er. Br ight, state
of-the-art version of a fu ll thu mping kilowatt . . . entirel y self
contained, including all power supplies . . . in two tiny cabinets!
The on ly "extras" needed are microphone .. . antenna .. . two
lineal feet of mounting space . .. and a strong desire for a clean
cut big signal. And when you look at the photograph above, (the
664 dynamic does look big in comparison to the linear amplifi er
behind itl consider that the SB·33 transceiver on the right also
inc ludes an outstanding receiver capable of solid-copy reception
of the OX that is bound to be stirred up by the KW signal from
your powerful pair.
Aside from the use of advan ced so lid-state circuitry and tech
niques, there are at least 37 other good reasons why S8-33 can
be so small and still deliver in such a convincing manner
18 transistors, 18 diodes and 1 zener diode! (T he heavy-duty
work is done by two rugged PL·500 beam tetrodes and a 120Q7
driver). The SB 1·LA linear uses 6- 6JE6's f or 1000 watts' P.E.P.
on 80·40·20 and 750 watts P.E.P. on 15, achieves its smali size
in part by carefui des ign and by the use of an all-solid-state
vol tage-mult ip lying power supply.

See these best buys at your SBEdistributor-compare th em fuliy
wi th anyth ing else available, feature-wise, price-wise. (Remem
bering that SB-33 has 4·bands-panel selectable sidebands
Cotlins Mechanical Fillor-built·in ll7V AC power supply and
loudspeaker, is 5\1i ' H, 11 * "W, 1Ov.. '·0, wei ghs 15 pounds.

Export sales: Raytheon Company , Inte rnational Sa les & Se rvic es. lexington 73, Massachusett s, U.S.A.

CITY ZONE STATE

( S S E / SIDEBAND ENGINEERS
317 Roebling Rd . So. San Francisco, Cal if.

An ope ration of Webster Manu facturing

Model SB2·0CP
DC to AC INVERTER
for SB·33 (only)
Quiet . . . entirely
solid-state.
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Double r 10 8-2 16 grounded ca thode 2C39.

and soldered copper-clad bakelite , with per
haps one wall of thin brass where connections
are made on Both sides and a 50 mmfd tuning
capacitor, you get 20 db gain on reception,
good filter action, and plenty of watts out on
transmission . Heasonahle size, too. 2 inches
high, 3 inches wide, 4 inches deep. That's
about it . T his transmitter rf section appears to
be a "break-through" for the amateur UH F
art. Comments appreciated.

Circuit

Crvstal-oscillator doubler. A ,54 megacycle
crvst~l and a 6CL6 starts the ball rolling. See
Fi'g. 1. You can use a 27 megacycle crystal if
von want to . But that takes another tube or
complicates the ci rcuit, and there's a chance for
harmonics everv 27 me instead of only every
54 me. Actuall).', with the link coupling used,
this mav not bother vou a t all. (Of cou rse, it
isn't yo'" that would be bothered onvwnvl )
The 6CL6 is a well known tube d esigned for
video use so it is a high gain medium-power
pentode. Used in your p resent writer's phase
reversing crystal-oscillator circu it it puts out FB
on 54 mc and will not put out on any other
frequency. For those readers meeting}his cir
cuit for the fi rst time, (After all, /3 ~lag.

does get new readers every month! ) a crystal
control functions by just that phase reversal.
A mechanical pressure causes positive charges
to appear on a ile side and negative on the
other. Also, de across the crystal causes it to
shrink or expand mechanically. Ac on it will
alternate such mechanical action. \Vhen the
physical compress ion-expansion waves (which
operate near the speed of sound in the crystal )
bounce back and forth at sound wave reson
ance, the crystal has a very high Q at the
corresponding electrical frequency of excita
tion (determined by the th ickness of the crys-

108MC
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f\1" -e
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5
COPPER

ONE CIA
H LONG

RFC6CL6
OSC 6 TURN

" OK
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IOmmf- ~ ... -·Z·," ~ ..., ... n .,,;, r'",..
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Fig. l-Crysta l oscillator and doubler
Note : g round doubler ca thode.

jobs, and the rugged typ es with \VA after the
numbers, and also some with real fancy handles
like 3CX lOOA.5, 3XIOOAll, and so on. This is
natural because of the success of the original
100 watts at 2,500 megacycles. Some say «full
ratings at 500 me" and some say «full ratings
at 2,500 me," For 432 they're all good . And
best of all, there are plenty of them surplus
both in and out of surplus sets-sometimes wi th
cathode, grid, and pla te connectors, if you're
lucky. Prices I have paid have been $4 and
up . In most surplus Goodie lists they are
around $7. Not too bad. And that isn't all, by
any means. You can operate them as grounded
cathode doublers and take full advantage of
thei r fantastic transconductance of 24,000!
T hey have no leads on them, not even short
ones. Ju st surfaces of good conducting metal.
In grounded cathode work, power can be main
tained and even increased instead of dropping
down while frequency multiplying up into
UHF. In some handhooks you find , "The triplet
has a gain of one half. " You won't get far with
that kind of operation . As you will see in the
complete rf sect ion, we go lip in rf output
power as we multiply. You will not ice the fol
lowing in large commercial rigs, like UH F T ee
Vee : They reach around 300 me, then pause
for awhile and insert a straight-through ampli
fier to bring the power back up again, and then
go on up. \Vhile on tubes, I should mention
that plenty of cathode surface emission of elec
trons is one of the reasons for the success of the
2C39 family. Keep in mind that Gm of 24,000.

Trough-Line, Series-Tuned, V4 Wave
Cavities

By now I have buil t enough of these small
signal rf amplifiers, mixers, and rf power ampli
fiers with d ifferent tubes, to find out that they
do a fin e job up to around 500 to 600 mega
cycles, or 432 and to spare. Using easily cut

36
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I
FOR $129.95?

JARO ELECTRONICS IS FIRST ON SIX WITH A NEW SIDEBAND ADAPTOR
THAT CAN BE DRIVEN WITH YOUR PRESENT 6 METER AM OR CW
TRANSMITTER ...

UP TO 200 WATTS PEAK OUTPUT
• HIGH LEVEL DOUBLE SIDEBAND WITH A PAIR OF 6146S

• MORE THAN 45 DB OF CARRIER SUPPRESSION

• ANY 6 METER TRANSMITTER DELIVERING AS LITTLE AS 3 WATTS
CAN DRIVE UNIT TO FULL OUTPUT

• BUILT-IN AUDIO OSCILLATOR FOR EASY TUNE-UP

• UNIT IS COMPLETE EXCEPTING POWER SUPPLY (6 00 - 12 00 VDC @
200 MA; 250 VDC @ 50 MA; 6.3 VAC @ 3.5 AMPS ) .

• DIMENSIONS ARE : H 6 Vz" ; W 9 V2"; D 7 %"

ORDER NOW OR WRITE FOR INFORMATION - DEALERS INQUIRIES INVITED

~ARO ELECTRONICS
Box 64175

Los Angeles 46, California
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tal ) and thus acts like an ind uctance, but
better.

It will be noted that there is still, a t any
given instant, positive charges on one side and
negative on the other. This phase reversa l
causes the oscillator circuit to be regenerative
on the crystal frequency but degenerative at
a ll others. This makes it quite fool proof, in
creases the power output, and starts it off w ith
greater reliability. The next 6CL6 doubles to
108 megacycles, wi th the circuit designed for
maximum power output. T here are some new
tubes around which may do better; one of
these being the 6HB6 which has a transcon
ductance of over 20,000 and a possible dissipa
tion of ten watts. However, not having tried it
yet I am not recommending it yet . T he most
positive and absolute lesson I have learned in
some 43 years of electronic work (Yes, Junior,
they used to call it Radio in those days! ) is to
not say anything about any part of electronic
ideas that I have not ye t tried. Once upon a
time long long ago in Paris, France, I design ed
a type 24 tube oscillator-mixer which I did not
realize was marginal in operation . In produc
tion nearly 100% of them sq uealed all over the
Be band . Don't say I didn't warn you.

There is also a strong possibility that the
good old 5763 ( a "high-power video" tube
famed for power frequency multiplying that is
to be found in the transmitting tube section of
the books rather than in the receiving sccno us )
would put out more 108 mc rf. H ere again ,
the 6CL6 is working FB now. Also, while I
am not <1 fana tic on conserving power, there is
no need to use lip more de than you have to.
You will find that crystal control of a UHF
transmitter will use plenty of power just in
the multiplying stages.

Link coupling is used on the 108 megacycle
output. The rf at this point should register on

a 6 wall 115 volt bulb. I just tried it again to
see for sure. It lights about 1/4 to 1/3 brilliant.

108 to 216 Doubler
Good design data begins to th in out remark

ably right about here. Lots of fine tubes are left
in the lu rch somewhere near 2 meters. Tubes
wh ich have terrific plate dip, even at triplers
around 100 megacycles, and still put out some
thing around 144, give up the ghost before
reaching 2 16 me. Like the () E()6, 6 146, etc. The
5763 does not ha ndle well on 2 16 either. Xot
wanting to go to the little but complex 6360 or
6939 midgets whose output is strictly limited ,
I installed my firs t 2C39 at this point, as a
grounded cathode doubler. I have not regretted
it since. Just a mention again that it will take
50 watts and laugh. You can just tie the B plus
lead along with the 216 doubler stage and the
final B plus, at the unmodulnted point of
course, and run it anywhere from 400 to 600
volts . Over 600 volts better use a blower.

The design philosophy calls for a compact
complete station around 30 to 40 watts, with
out blower. For home, mobile, or mountain
topping, and field day work. \Vith capabilities
of 100 watts with blower, increased modulator
power, and power supply. This last version, a
"432'er Senior," would of course weigh out
a little more on the scales. Perh aps not too
good on a walk-u p type mountain but still
OK on the drive-up ones. \Vill be the subject
of later articles.

T ake a look at Fig. 2. You might say it looks
easy? Simple like. Even old-fashioned? Well,
that tube is from \V\V2. Some 20 years old,
at least. They've made new ones but they all
look remarkably like the old standard 2C39 .
The thing to remember here is that there
are no leads or pins on these tubes. When you
make a connection here you do it with at least

•

•
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MODEL 6-150 SIX METER
TRANSMITTING CONVERTER

MODEL 2-150 TWO METER
TRANSMITTING CONVERTER

The MODEL 2-150 converts t fle 20 meter output of
your SSB, AM or CW exciter to 2 meters. Re sisti ve
pi -pad permits operation with any 10 to 100 wa tt
output excite r, either VFO or crystal controlled.
Power input to 7854 fina l; 175 wath PEP on SSB,
165 wa lls CW, 90 wa tts linear AM. Meter reads PA
grid, PA plate, Relative output. 50-70 ohm input
a nd output. Quiet forced air cooling. Modernistic,
recessed panel grey cabinet, 9" x 15" x 101,7" .

COMPLETE WITH BUILT·IN POWER
SUPPLY, TUBES AND CRySTAL ... . .. . •. • . $329.95*

· SligMly hig her West of Rockies

WRITE FOR INFORMATION

Converts the 20 meier output of your SSB, AM or
CW excite r to 6 meters. Power input to 8117 final;
175 watls PEP on SSB, 165 wath CW, 90 walts
linear AM. Resistive pi-pad permits operation wlth
any 10 to 100 watt output VFO or crystal controlled
exciter. Meter reads; PA grid. PA plate, Relative
output. 50·70 ehm input and output. Quiet forced
a ir cooling . Modernistic, rec essed panel cabinet
9" x 15" x 10Y.2".
COMPLETE WITH BUILT-IN POWER
SUPPLY, TUBES AND CRYSTAL _. .. • . •. . • •$199.95*

the
VHF TWINS

-9 ~ ELECTRONICS INC.
. .~ 424 Columb ia , l afayette , Ind .

216 Me
OUT _

GRID (SEE
\ TEXT)

GLASS
'-5

HEATER
CATHODE

2C39
HEATER 6V

INSIDE~

L2

LI
.001

I DOl
PLATE

T

lOS MC
INPUT
JACK

47
K

TAP AT ABOUT
112 TURN f ROM
COLD ENO Of L 3

Fig . 2- Power doubler, 10 8 to 2 16 me .
L1 = 3 t u rns in terleaved in cold end of L2 .
L2 = 4 tu rns no. 16 copper 5/s long , V2 inch
diameter. L3 = 3 t u rns copper st ra p, V4 inch
wide, J V2 inches long winding, 9 /16 inch
diameter 0.0. Note : L2 connects to grid
rrng .

!.. inch copper strap, or finger rings. Anyway,
it doubles F B from 108 to 2 16 . More out than
in. A power gain of around 2 times , with still
only 100 volts on the plate. T he 6 watt bulb
is over J2 brilliance now.

So much for power. T he circui t is beginning
to be dependent on the construction at 2 16
megacycles. Using a copper-clad bakelite base
board, the cathode is well grounded on a small
upright bracket. I have been using mainly sur
plus 2C39 connectors so far, but have not
loca ted a mine of them as yet. Anybod y help
here? I also use ready-made heater-plugs, and
cathode, grid, and plate finger rings from In
strument Specialties Co. in Little Falls, :-I. J.
Actually the grid plate and cathode connec
tions can be made with ~ inch wide thin brass
strap and 2/56 hardware. That heater plug
is still a nu isance! It does have a part number
at Instrument Specialties, tho.

Mount a resistor support for L2 so you can
solder one tab d irectly to the gri d connector.
))0 not use leads anywhere from here on up .
Use as many bypasses as you please on the
coil retums. I always have a collection of
large and small disc capacitors taped onto
the end of some «coffee sticks," with the leads
cut to abou t 3/ 16 of an inch. Every now an
then I go over the circuit, touching these test
capacitors across the one (or ones ) in circu it ,
and also in places where there may not be
any yet such as filament leads, B plus ter
minals, etc. \ Vhenever a d ifference in operation
is noted on the meters or rf output I add
another. The plate inductance L3 return ac
tually has five of them on it right now. One
small button, one large button, one .9 mfd
disc, one bakelite encased mica, and one
pressed glass mica . It's not really so much a
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Also-Please don't forget

PATCH
Un iversal Hybr id

Coupler II
Model 3D02

E V TI m
ElECTRONIC

VERNIER
TUNING

For KWM2/2A

Model 354 $23.e5
KWM2A

Molle l 355 $21.95
KWM2

i
•
•

Patch for phone or tape recorde r
Built in compressor

Fine 'or SSB
$69.95

COAXIAL SWITCHES
Model 335 SP6T

$12.95

Model 336 OPDl
(Transfer Switch)

$11.45

Model :141 SPOT
$11.45

Model 351 OPOl
$12.95

ROCKBOUND
FLEXIBILITY?

Yep, the latest thing is crystals again. The
Waters Channelator™ encrystali:tes your S-Jine, or
your KWM-2/2A so you con instantly get on fixed
channels for:

MARS
The Gang
Etc.

• • •

UTILE DIPPER1 m
Model 331

2·230 me in 7
ranges

Transistor ized
Tone mod. built in

$129 .75

WATERS
WAYLAND

MASS

Since most of us have just a few channels where
we do most of our hamming. the six crystal con
trolled channels of the Channelator allow us to
just flick a switch and be on our net frequency.
Great for mobile operation too.

The Channelator has six crystal positions that
can be used for transmitting, receiving, or both.
Or the PTO Can be used for one and the Chan
nelator for the other to provide Instant Bilateral
Transceiving. This is important for OX'ing, where
you crystal control your transmitter in the U. S.
bond and tune the receiver in the OX bond •••
and any time you wont to hear your own frequency
all you do is flick the switch on the Channelator.

The Channelator is designed to fasten to the
side of the KWM (or S-line ) without marring the
cabinet and tokes power from the accessory socket.
The crystals for the Channelator are available
from Waters for $6 each. Each crystal may be
varied about ± V2 kc by a built in pod so you can
zero in exactly on a net channel. Specify whether
the crystal is for USB or LSB. The Channelator is
in stock at most hom distributors for only $79.95
( less crystals ) .

COMPREAMPtm
AUDIO PREAMPLI·

FIER/lIMITER
Model 359

Connects between
mike and mike in
put on r ig.
Increases effective
speech power up t o
four times.

$27.95

Q·MULTIPLIER
NOTCH fiLTER

For 75S1 Model
337337·S1A

$39.95
For KWM2I2A
Model 340A

$53.75
Fits Collins gear

perfectly
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-e- RI

TO GRID
RETURN
001..0 E!\i)
OF LI

RFC

B-
6V
GROUNDED

10 Hl1t
2

• C4 RfC
1- 5

III TRIM•

J'
RES.

UPP RT

e+ LEAD

2C3 9

L2-':"'::= '-'---J---. C,
3/ 4 ·COFPER STRAP~
(VERTICAL)

=~AB~O!!!UT 7/S· LG.

GRID

CATHODE BRACKET
SOLDER CATHODE 'I'
RING TO THIS BRACKET ~ 10

BOX END
THREE FEET
ARE SOLDE RED
TO THE ROTOR
SPRING FEET

NOT TH"--Lj~~~~~~B'STATOR

OLDER SOLDER
SMALL STRAPS SOLDERED
TO SPRING SPIDER FEET Of C3

Fig . 3 B- Front view, box front wal l
Fig. 3 C-Ecanom ical metering a nd " fus
ing ." Note : Plug meters into )4 a nd ) 5 for
current read ings. Plug pilot bu lbs into them
for fus ing and cur ren t indicat ion .

CAT>tOOE
MOUNTING
BRACKET

ATH ODE

FRONT
TROUGH l'Sl'£~L IN E eox

WALL :="

HAMMARLUND
BOX-Z.7/S·WIOC " MAPC 50·

BUTTON 3-5/S· LG. 50mmf
500mmf ( INSIDE'

Fig . 3A- Dou ble r 2 16 to 4 32 (top v iew) .
L1 = Copper st ro p, h" wide, 2 V2" long ,
spa ced V2" from fron t wal l
Correction: Strap is not L2, but connects
L2 to C 3. Condo is MAPC-50B.

though. but this is flowing through C3, over
the grounding straps (see Figs. 3D and 3E) ,
and onto the end of the trough-line box.
F rom there the rf starts back to the plate
cathode region again via the box walls. Note
in p assing that this rf has nothing to do with
the flow of electrons. This rf is the famous
"Maxwell's d isplacement current," and goes at
nearly the speed of light along the cop per. The
electrons flow from the cathode to the plate
on positive grid p ulses at less than one tenth
the speed of light , and eventually establish an
average eq uilibrium through the plate meter,
power supply. B m inus lead, ground, and back
to the cathode.

C4 is a mica trimmer connected to J2, which
is a phono jack soldered in three places to the
side wall of the box. Note that these units
( the various stages) are all link coupled with
cables, and stilI manage an increase in power

m atter of mmfd as it is a matte r of lead length .
And the fact that pa ralleling leads cu t d own
the inductance of even a piece of wire only '8
inch long. That isn't all. On 432 it gets worse!
The schematics may show some leads, but
don't use any!

lncidentalIy, though I don't like to mention
it, I use "phone" jacks and plugs th roughout.
even on 432. And even on 1296! There I'll
admit I'm dead wrong. I mean, I know if5

wrong. even though it works. 110re late r on
the subject of connectors. Some of those ceram
ic phono jacks and plugs can be made to work.
Now let's see how to get to 432 without h alf
trying. T hat is. without you t rying. I've al
ready done it the hard way.

Doubler, 216 to 432 me
Things are getting tougher. Gran ted. It

still isn't too hard tho. Just follow directions
herein and study the "schematic:' Fig. 3.

The cathode shou ld be mounted first on
the mounting bracket, which is a ;8 inch wide
brass strap mounted vertica lly on the base
board. A la rge hole for the grid-plate insulator
(glass or ceramic cylinder fanning the center
part of the 2C39 tubes ) is cu t in the front wall
of the trough-line box. Leave plenty of clear
ance for the ceramic or glass insulator between
the grid and plate. Not critical. As with a
doubler there is no feedback that counts . See
Fig. 3B.

Ll should be mounted so the hot, or tuned
end is close to or touching the grid ring or
strap connector. C2 h as a screwd river slot in
it. Use an all-insulator screwd river. JI is
mounted on the front wall near the middle
of LI. :-':0 leads are used.

Getting into the plate b ox now. I used two
pieces of ;!I inch vertical copper strap from
the plate ring, or connector strap, to go
around each sid e of the p late heat rad iator.
This leaves room to blow air through the
rad iator later if you decide to go up towards
l Oa watts. These straps are joined together and
soldered to L2 which then goes only a short
d ista nce to C3. Actually of course, the plate
inductance begins with the plate itself way
up in the front wall hole. Then, out along the
plate connection, a round the heat radiator on
th e straps, onto L2, and continues on through
C3 whose stator plate rods form the cold end
of L2. It is not completely cold, due to the
series tuning used with the 50 mmfd of C3.
T his is seen to make L2 nearly 4 inches long
total . The B plus lead is attached to the coldest
end which is the low impedance end of C3,
then through a choke coil where there is not
much rf voltage. T here is plenty of current
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Fig. 4D-Note : 48 ond 4C ore inserted in
side the covity olongside L1. 48, 4C, ond
4D lamp bulb loads are shown for 432 mc

PHONO
PLUG

4D

6 WATTS
115v

RFe

HAMMARLUND
MAPC-35 (QR 501

B+
R'
OUTJ2

6 WATT S
1l 5 V

4C

~~~=~'N;SU LATE
I • 3- ..;

NQ 22 INSULATED
WIRE, SA\ONG IS
3/8"

48

15 WATT S
115V

2 - .1
NO. 18 INSULATED
WIRE, SPACING IS
1/2-

RFC.,

115 V A.C.

6V U
FIL.

TRANS GR ID~
CATH'l

RFC ~

TROUGH LINE ":"
BOX-I NSIDE DIM.

3-1 / 2" LG.
2- 1/2" WI DE
2" DEEP

Fig. 4A-2C39 grounded-grid rf finol , 432
me

Unfortunately, the 2C39 has the cathode
permanently attached to the heater lead. So
unless you lift the entire 6 volt system off
ground, you can't use it for bias. If you do
that, then your douhlers have to be reworked.
So just use a filament transformer for now. HI
is the simple bias resistor as a result.

So for 1 have coupled the input directly to
the cathode through C I and pruned the cable
length a little without other tuning of the

any drop is on the beneficial side. That is, there
may be more than 6 watts but there can't
be less! And not a trace of feedback so far.

Note that in this final, the grid is grounded
directly-both for rf and for de. This raises
problems in getting bias voltage. You can use
a grid bypass ring or plate but this is not
actually too easy. It also is very often a con
tinuous and annoying source of feedback with
oscillation, unless the capacity is high and
porticularly the inductance has to be low. At
any rate , it isn't easy to do. The quickest and
easiest way to do it is with a separate filament
transformer for the final. See Fig. 4A. Ground
ed grid cavit ies have always had this problem.
If you lift the cavity, with its de grid connec
tion off the ground , then you have to worry
about your input and output cables sho rting
the grid bias voltage.

·...•
4 32 ground grid rf amplifier

while multiplying up. (T hrough phono jacks
and plugs tool )

Fig. 3C shows an economical way to monitor
and fuse the grid and plate currents. Various
hulbs can be plugged into the jacks. The heavy
amp ones act as fuses. MA ones such as the
no. 49 2 volt 60 rna, make a good indicator for
currents under that figur e (60 rna ). Opening
the plate jack and monitoring the grid current
with a suitable meter, such as 0 to 50 rna,
allows the grid circuit to be tuned up. A 6 watt
115 volt bulb plugged into the plate jack
makes a nice tune-up resistor. Figs. 3D and 3E
show some details of the plate choke connec
tion and the C3 rotor sp ider grounding straps.
I'll check the rf output on 432 once again just
to make sure. It's close to 5 watts now. Just a
slight difference in the brilliance between the
432 rf output and the same bulb plugged onto
the 115 volt line.

Note that these are grounded-cathode dou
bler stages. They do not have the drop in
gain associated with grounded grid stages.
The tubes were designed for grounded grid.
That is, the physical design allows their use
in coaxial cavities. But that needn't stop you
from taking advantage of the high Gm and the
absence of electrode leads. I assure you, new
tube design is not complete yetI

Rf Amplifier, 432 me
1 tried grounded cathode here also. NG so

far. I'm still going to try some more, "when I
get time:' Too much interreaction between
plate and grid. Mind you, this makes no-never
mind at all when doubling. Grid on 216, plate
on 432, no trouble. But just put the grid on
432 and tune the plate thru 432 and whammo
-grid cu rrent disappears, and results are N.G.
I've got ideas on UHF neutralizing. But for
the moment, let's get on the air!

Fig. 4 shows the circuit. And it does work.
Like FB! If my plate supply would get up over
400 volts I'm sure 1 could bum out that 6
watt bulbi With the 400 volts. it appears to be
somewhere between 12 and 15 watts of crystal
controlled rf out. At least. Because those light
bulbs are none too good as wathneters, but
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cathode circuit, and have had plenty of drive.
We'll check that again on high power, (M ter
installing a blower. )

As for the plate circuit, I was pleased to
see that with box and strap dimensions given,
the frequency was a shade too high. Rather
than rebuild the box I added C2, which is a
copper tab about %inch long soldered onto the
plate ring and spaced about 1/16th inch from
the inside of th e inside of the front wall of the
box. Adjusting this C2, you can set 432 to be
near the maximum on C3, which is th e highest
Q position.

Hf test lamps that work, after a fashion, on
432 are shown in Figs. 4B and 4C. 4D shows
one that can be plugged into the output jack.
Some lower impedance lamps are better when
used with those cable jacks. A variety of ranges
in watts can be found in the "rad io" stores.

Incidentally, 2C39's are available from Ar
row Sales in Chicago at $4.95.

This about winds up th e rf section. See you
on 432. I'm on now.

.. . K1CLL

Impraving the
Heathkit Q-M ult iplie r

The Heath Q-Multiplier, particularly the
current model HD-11 with internal power
supply, is a very useful piece of gear over
looked by many amateurs as something to be
used by the novice ham with his inexpensive
receiver. Actually it is a very easily installed
item, which will plug into an already pre
pared phono socket in 75S-1 and KWM-2
Collins gear, with no modifications. It should
be used only in the null position, as this gear
has all the select ivity it needs and will prove
a revelation to ex-75A4 users who were used
to that otherwise superb receiver's Q multi
plier knocking the desired sign-al way down,
along with the interfering heterodyne. The
Heath can be tuned across the receivers if
passband like a knife blade and causes no
drop what soever in signal strength while
nulling out whistles.

The circuit uses a 100 mmfd variable ca
pacitor for tuning which is about ten t imes
as large as is necessary making it a little hard
to "hit bottom" with the null, in spite of the
vernier built into the condenser. By simply
removing four of the six rotor plates (wiggle
them out with a long nose pliers ) and re
dipping coil L2 so that the dial pointer is
about midscale you will really improve an
otherwise excellent and useful accessory.

. . . W9THN
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MAKES
IT?

Solid conductor hook up wire
Stranded hook up wire
Shielded hook up wire

(7 kinds )
Unshielded audio coble

(16 kinds )
Multi-conductor jacketed coble

(56 kinds )
Multi-conductor shielded coble

(11 kinds )
Intercom coble (24 kinds )
Audio coble (18 kinds )
Unshielded speaker wire

(7 kinds )
Phono wire (only 2 kinds )
Microphone coble (9 kinds )
Test lead wire (7 kinds )
Hi voltage wire (4 kinds )
E-Z s ip cord (6 kinds )
Rotor coble (4 kinds )
Twin lead ( 16 kinds )
Open wire transmission line

(9 kinds )
Coaxial coble ( 17 kinds )
Tinned copper wire (24 kinds )
Copperweld (7 kinds )
Guy wire (stee l, aluminum,

copperweld, fibre glass )
Messenger cables (12 kinds )
Antenna wire (7 kinds )
Aluminum ground wire

(6 kinds )
Ignition wire
Telephone wire

SAXTON MAKES IT!
Specify Saxton Wire. We go to a lot of trouble
10 design and make the finest wire that is avail
able, so please don't rush out and buy imita tions.
Our catalog is free. whether you buy inc hes or
miles of wire . . . if you buy miles, call collect!

4121 Park Avenue, Bronx 57, New York
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The 432'er

Modulator

Bill Hoisington K1ell
83 Bel levue Ave .
Melrose, Mass.

-

Except for one item, you can use your
favorite modulator, if you have one. For my
money I like a pair of 6L6GC's~ 50 watts of
audio. Actually ra ted for 55. That should take
care of the 2C39's in the 432'er, even with
blower, and running a cool (?) 100 watts.
(We'll see how cool thi s ca n get to be ) . Ex
cept for one thing. You are supposed to modu
late the d river of a grounded grid stage
about 70%. I don't take this for granted. Also
I learned on the air last night of a lad who
modulates the driver of his grounded grid
stage without modulating the final. That is,
other than the drive being modulated. Makes
it some kind of linear amplifier. ( I hope, for
his sake ) .

At the start of a new p roject read every
thing you can about it, do all t he p ap er work
you can , and th en go to the bench and start
buildin g.

\Ve were starting to talk about modulators.
Again, you can use whatever you have to get
going but how are you going to take care of
that 70% business? Of course, my specialty is
UH F, so this modulator is almost sure to be
bettered. Let me know about it, please. But if
you want to go tight ahead and get on the
air on 432, and I hope you do, because I've
never heard of QRM yet there, just make up
this one. It works, like the rf section . After
all the "in the shack tests" with generator,
power detectors, scope, etc., I like to take a
rig over to a friend's house and then see if the
aud io can be understood a }2 mile away. Then
I check to see if his voice is recognizable as
his.

In general, one should use what can be
considered "good practice." Of course, this
won't bring you anything new. So you have
to stick your neck out a little.

Again , this modulator works. See Fig. l.
There is a requirement. The driver modula
tion must be in phase with the final modula
tion . Don't get snowed under by "phase." It
just means an event that occurs in hoth places
at the same time. Even though Einstein says it
can' t really happen.

So, just be sure and modulate the driver.
That is, the 216 to 432 me doubler stage
which is grounded cathode. Thank goodness,
or we might have to modula te that driver
too! The easiest way, however, is simply to
modulate the driver along with the same
modulated BV as you use on the final, and
adjust the grid bias of the doubler for the
best match. How does this sound on the air?
First reports "Modulation very adeq uate:'
Also, there is now upward modulation .

Circu it
Again , handbook trouble. There are some

nice little circuits in "the Books" using one of
the many double triodes; one half as first
stage, the other half as second stage. Immed
iately on building it I got af feedback. I
don't like that. Not right away like that. Back
to RCA basic books. I've mentioned this be
fore several times. RCA, to push up sales and
help keep them sold (a perfectl y laudable
ambition), publishes a lot of real handy-handy
information . Head IT! \Vhat a tube is. \ Vhy
it does what it does. How to connect it up.
How to get it going righ t and keep it going.
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YOU KNOW ABOUT THE

MOBILE POWER SUPPLIES

You kne ..... a bo ut th e ad va nc e d circ uitry · us ed in th e
desi gn of t he C ENTU RY to provid e t he most outs t a nd.
ing D.C tra nsisto rized convert er on t he ma r le e t t oday ,
No w in widespre a d use w it h comme rcial an d a mateu r ·.v, '

t ra nsce ivers: the C ENTURY is prov ing dail y t o be "thlf,r
best supp ly mo ney ca n bu y" .

M O O E L.

4 00 012

5 145

A Few of the Features Include: "
,

400 W SS B - 300 W AM

• REG ULATION - 8 ". No load to Full l oad
• QUI ET - No Ha sh or A ud ible No ise Genera ted
• COMPACT - 6 x 7 II: 3 1h - 7 lbs.
• CI RCUI T BREA KER PROTECTED

POWER O UTPUT•
• EFFie I ENT - O ver 90 ,..

• TOTALLY ENC LO SED
• COOL - On ly 25°C Rise
• REVERSE PO LARITY PRO O F

BUT DO YOU KNOW

series of Frequency Stobie 60 Cycle
POWER INVERTERS based on the
revolutionary design ' of the CENTURY?

M ODEL

12 ·IOooSM

1500 W PEA K

The STELLA R Frequency Stable [nver t 
ers are av aiJ.:Ibl e wit h power output
ra ngi ng fr om / 0 to 2000 VA and out
put vol t ages a t 115 o r 2)0 V. AC .

Pr ic ed f rom $ 60 ( Mo de l 12 · I OS,
15 VA Sync hro no us Mo to r Drive ).

D

SYSTEMS
the

that LINEAR
now has

Did you kn ow that prio r t o the devel op me nt of
the STELLA R, truly freq ue ncy sta bi lized inve rte rs
we re ve ry expe ns ive an d that to run a tape re 
c o rd er , clock , etc. from a c o nve nt iona l inve d e r
was impract ical due to the fre q uency insta bil ity?

Did yo u k~ow t ha t the STelLAR seri es of Fre ·
quency Stable lnvert ers ma int a in a stab ility of 0 .5
cycles over the volta ge/ loa d ra ng e ?

And of c o urse th e STEL LA R Inve rt e rs a re o f ex 
clu sive ly So lid State co nstru ctio n, el im inat ing t he
ne c ess ity of us ing t un ing f or ks o r vi b ra to rs.

W RITE F O R FULL I N F O R M A T I O N O N Y OUR S P EC I FI C REQ U IR E ME NTS TO ,

LINEAR SYSTEMS INC.
6 0S U N IVERSITY A VE N UE

L OS GATOS , CALI F O RN IA
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You want a first stage modulator? Dozens of
tube choices all detailed out, grid resistor,
cathode resistor, bypass, screen resistor and
bypass, plate resistor and coupling capacitor
to next stage, next stage grid resistor. voltage
gain to be expected, gains from 12 to 400 de
tailed, etc., etc. For $1.50 how can you go
wrong? All related of course to HCA tubes
but why not? They're good . Same price, too.

So the first stage of the modulator uses a
pentode fitted up with high gain components.
Plenty of gain using a crystal mic. And what
was the first result on the air? rf feedbackl
But bad! Gain control at zero, steamwhistle.
[ would suppose nearly 100% of all amateurs,
including you the reader and certainly myself.
have met up with this devil. As a matter of fact
one of the stations I contacted on 432 last
night on my historical (for me ) first evening
on 432, had it too! After a little playing
around with grounds, practically useless at
432, bypasses (d idn't work this time ) ,
shields, moving the mic cord around (an old
trick ) (didn' t work either ) , I decided to
"Cut the Gordian Knot." Some will say that's
not sporting but it sure works! So I took the
6lJA6 (was supposed to have been a 6AU6
but didn't have one on hand out and con
nected a very high gain carbon mic trans-

former to the grid of the driver stage. Re
sults? No rf feedback since that moment.

Remember that 432 radiates like mad from
every little crack and lead and is picked up by
every little lead also. In the speech amp, it
may be a long process to adequately shield a
portable speech amp for 432 , especially when
the complete station is going to be a com
pact- suitable for mobile, home, or mountain
topping. Incidently, there is one carbon mike
that actually sounds like crystal on the air.
But only one. This is the famous \Vestem
Electric Fl "Button." The ones you could buy
in a telephone booth in the old daysl

Fig. 2 shows the carbon mike plug-in unit.
A good try will be made to get the crystal
mike back in use again when assembling the
compact station, but no guarantees on that.
Maybe one of the little transistor amps will do
the trick, if put in a really sealed-in box.

Let's take a look in the RCA books again
about the modulator tubes and the prices.
You can go through all the pages and [ don't
think you can beat the 6L6GC. The Eico
modulator on my 100 watt two meter rig uses
those nice English type tubes, but they cost
more. The 6L6GC runs up to $2. Under
pushpull Class AB1 amplifier service we find
"Maximum signal output 55 watts." That's
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audio power. Modulator power. Plenty good
enough for any 100 watts of rf for my $2.

As a shortcut to getting on the air I used
about 30 volts of battery bias on the 6L6
grids. Someday, " If I ever get time," I'll
build a little bias supply into one of the
power units. This could help for protective
bias, keying, etc. Oh well, in the meantime
I'm on 432.

Another little item . I have a nice 60 watt
modulation transformer. .Multi-match and all.
Had it here since 1954. So naturally it went
into action. I'm used to hearing modulation
transformers sing as they go into action, but

this one sounded extra rattly like. Sure enough,
it was arcing over inside, and I couldn't stop
it. It kept it up right up until 6 nl Wednes
day evening, wi th the gang due on at 8 P:\1.
In desperation, as I moved out along the attic
3rd fl oor shack here (my junk box is 45 feet
long) looking for myoId KW modulation
transformer, my eye lit on a nice little stocky
shaped black unit. Oh Boy! "Modulation
Transformer, A-3873, Audio Power 25 watts."
In it went, outboard .. . B plus clip leads on
the secondary over to the rf final and driver
doubler. Saved the day. Or rather the evening.

.. . KI CLL

The Heath Kit HP-23
Powers the Swan 100 Series

Glenn Ca mp K6LOP
1036 0 So n Antonio Ave.
South Gote, Cc liforn lc 9 0 2 81

In the Swan Instruction Manual is a modifi
cation of the Heathkit HP-20 ac Power Sup
ply. Since this is no longer available, having
been replaced by the HP-23 ac Power Supply,
it was felt that a modification of the HP-23
would be of interest to those that ne ed a ac
supply.

The HP-23 is a full-wave voltage-doubler
for the high voltage, a half-wave voltage
doubler for the low voltage, and a half-wave
rectifier as the bias supply. All rectifier diodes
are silicon. High voltage is 700 volts under
load instead of 600 as in the HP-20 and will
drive the Swan to 175 watts PEP input. Dy
namic regulation is improved over the older
model, as well as a switch has been added
wired in series with two terminals of the
power output socket so that the supply may
be located some feet away from the trans
ceiver, at the end of a 8-conductor cable.

A II pin socket is used to bring out all volt
ages and control oircuits. Four changes are
necessary to use with the 100 series transceiv
ers. First connect as per Heath Assembly
Manual for a low voltage of 300 volts. The
second change is to jumper pin 2 to 7 of the
power socket, this grounds one side of the
I2vac filament winding. 12vdc is needed for
the Swan T-R relay so the third change is to
add a silicon diode between pin 6 and un
used pin 5 , cathode to pin 5, most any PIV
and rna rating should do. Also needed is a
100 rnfd-50v electrolytic connected. positive to

OCTOBER 1964

pin 5, ground the other end .
A bias voltage of - 100 volts dc with a 20

rna load is available at pin 1, labeled Fixed
Ilias. Also available is a adjustable bias volt
age with a range of - 40 to - 80 volts de,
this would be fin e except it is only rated at
I rna, and 6 rna is needed. . So back to the
fixed hias supply for the fourth change. Add
a 4 .7 KII watt resistor in series with the yel
low lead from lug 2 of terminal strip D. I
used a I lug tie-point near the power socket
to anchor one end . This change is required
to lower the bias voltage (should be in the
range of - 70 to - 100 volts de ) and to ad
just for a Swan PA Bias of 25 rna.

A 8-conductor cable is furnished with the
HP-23, connect as per chart, adjust PA Bias,
Tune & Load, and be on the air Saturday
evening after a good afternoons work.

. . . K6LOP

Power Power
Soc ket Socket

Function HP- 23 Color Swan

Fixed Bios 1 yellow 3
300 vdc low voltage 3 o ronge 10
700 vdc hig h vo ltage 4 red 8
12 vdc , re lay 5 blue 5
12 vee f ilament 6 black 4
g round 7 brown 6
powe r switch 9 white 1

" " 10 g reen 2

External speake r 12

" " g round 6
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Si nusoidaIly-modu lated
Ca libration Oscillator

Rona ld L. lves
207 5 Harvard s-,
Polo Alto, Cal if.

The problem of rapidly and surely identify
ing signals from the receiver's ca libration
oscillator has b een with us for several decades,
and has become particularly troublesome re
cently in some of our "electronically satu rated"
regions, such as Greater Boston and the San
Francisco area, where litera lly dozens of U Il

mod ulated carriers of various frequencies may
be on the a ir at any given time.

Th is problem was noted some years ago by
Langford -Smith 1 who suggested that pulsing
the calibration oscillator by means of a neon
oscillator might be a workable solution. A
number of neon osci llator modulated calibra
tion oscillators have been perpetrated by the
present writer 2, with results that were helpful ,
but not ent irely sat is fac tory, The chief prob
lems included difficulty of controlling the per
centage of modulation, so that overmodulatlon,

with resultant splatter, was most difficult to
avoid; and "spread" of the calib ration signal,
due to the almost infinite number of audio
harmonics resulting from the sawtooth output
of the neon oscillator. These difficulties were
not insurmountable, but made the neon-pulsed
calibra tion oscillator a most tricky device to
put into, and maintain in, satisfac tory opera
tion.

Requi rements
For thorough ly satisfactory opera tion, a

modulated calibration oscillator must have the
following attributes :-

1. A stab le high frequency oscillator, rich
in harmonics.

2. A slnusoklal audio oscillator, poor In

harmon ics.
3, Adjustable modulation percentage.
4 . A satisfactory and "clean" mixer.
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r

Top view of oscillator identifier with covers
removed.

Happily, there are a number of very stable
and sa tisfactory high frequency oscillators,
among which the electron-coupled crys ta l
oscillators are the most popular.

The sinusoidal audio oscillator, poor in har
monics, can be a conventional Colp itts circu it ,
using a single high-Q untapped inductance,
with both high-C and degeneration to reduce
the harmonic output.

Adjustable modulation percentage is easily
provided by use of a conventional potentiom
eter between the audio oscillator and the mixer.

The mixer problem is adequately solved by
use of the Pullen 3 dual-triode cathode-coupled
mixer, which is remarkably free of unwanted
mixer p roducts (ha rmonics and the compl i
cared heats produced by them ) , provided no
part of the circuit is overdriven.

W orking Circuit
\ Vith the foregoing fund amental require

ments decided, the working circui t of Fig. 1
was developed, and, after rigorous checking,
built as a permanent receiver adjunct. It should
be specifically noted here that several alterna
tive circuits, some using less tubes, are entirely
workable; but once the "one fun ction per
tube" concept is abandoned, the apparent sav
ing in components is likely to be offset by
fun ctional interaction , difficulty of adjust
ments, and other gremlins, some of wh ich a rc
mos t d ifficult to exorcize.

How It W orks
T he 6CB6 100 kc crystal oscillator produces

clean signals at 100 kc and aU integral multi 
ples thereof up to roughly 50 me, with some

I L angford -Smith, F . "Radiotron D esiKncor 's H andbook, "
Fourth E d ition, 1952, Harrison, X . ] . ( RC A) , 1261.

I lvcos, R. L . " D ual Frequency Crystal Calibrator,"
Radio-Electronics, Vol . 26, No. 10, Oct., 1955, 34-36:
" I dentify Your Calibration Signal s," Rad io-Electronics,
Vol. 31, No. 9, Sept. 1960, 56: "Modulat ed 10 kc Calibra
tion O scillator," Electronics W orld, Vol. 66, N o. 6, Dec.
1961 , 55-57.

3 Pullen, K . A. "Conductan ce Desig n of Active Circuits,"
X ew York ( Rider) , 1959, 2 59·263.
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Bottom view of oscillator iden t ifie r with
covers removed.

falling off of amplitude above about 30 me. Be
cause of the electron coupled circuit, frequency
is substantially independent of load . As is con
ventional a trimmer capacitor is provided to
pennit zero heating of the crystal oscillator
with some more accurate standard such as
WWV.

The oscillator output is fed to the right
half of the 12AT7 mixer, which is a cathode
follower. The same signal, not vol tage ampli
fied, appears across the cathode resistor of the
mixer, tube, and drives the left triode of the
mixer. If no signal is applied to the left grid
of the mixer, which has a low impedance to
ground , the 100 kc signal, amplified, appears
at the plate of the left triode of the mixer,
which is the circu it outp ut . Use of an rf choke
in this plate circuit permits greater amp li fica
tion at high frequencies than at low, a usually
desirable condition.

When the audio oscillator (left 12AV 7A ) is
energized, that circuit puts out a relat ively
strong sinusoidal signal, at a low frequency,
determined by circuit constants and adjust
ment of the core screw of the VIC-1 4 induct
ance. Because of the high C of this circuit ,
and of the extreme degeneration introduced
by the IOOO-ohm cathode resistor, wave form
is cleanly sinuso idal, and harmonics are at a
m uumum.

A selected portion of th is signal is fed to the
right half of the 12AV 7A, which is a cathode
follower, and from the cathode of this triode
to the left grid of the mixer. Here, the audio
signal varies the amplification of the mixer
output tube. effectively modulating the high
frequency already in the circui t . By adjustment
of the "% Xlod ulution" control, amount of
modulation can be varied from 0 to somewhere
around 200 percent.

The entire power supp ly is controlled by a
switch already in the receiver. An added
swi tch (t'T one SW." ) is p rovided on the panel ,
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to permit disabling of the audio signal, for
zero beating of the xtal oscillator and other
checking purposes.

Construction
Because the crystal oscillator was already an

integral part of the receiver, necessary con
struction included only the audio oscillator
and the mixer. Using all stand ard parts, this
was easily fitted into a 2" by 5" by 6" utility
box (LMB UC-972 cut down ), which in turn
fi tted the space available within the receiver
cabinet.

Tubes were mounted to project horizontally
rearward. Power and signal connections were
made by means of a plug at front right. Some
components were wired directly to the socket
prongs. The audio coil was mounted on a
bracket at fron t left , with the adjusting screw
up, so that the audio frequency could be ad
justed easily. Remaining components were
mounted on both sides of a glass epoxy board
(Vector 85G24WE, with T 28 terminals ) ,
which was bracket mounted across the case.
By judicious arrangement of the components,
the wirin g of the circuits is minimized. Alterna
tive layouts, to fit available space or personal
preference, are entirely feasible. The bulk of
the identifier unit can be reduced by a factor
of more th an two by use of "miniature" corn
ponents, at a considerably higher cost in parts
and labor.

Adjustment and Use
\ Vhen construction is complete, and wiring

is checked, connect the identifier, and roughly
check it to make sure all component circuits
work. Then, using an oscilloscope, ad just the
"percent modulation" to about 95. Do not,
under any circumstances, exceed or crowd 100
percent modulation, as this will immediately
cause splatter, which will not only make the
calibrat ion oscillator less useful, but may also
cause interference over a wide area (several
blocks) , on several or many bands.

\ Vith modulation satisfactory, check cou
pling to the receiver. As the mixer is also an
amplifier, reduction of the coupling is usually
desirable, to prevent overload ing the receiver
input, with resultant cross-modulation and
spurious signals. Coupling sufficient to give the
calibration signals a strength of about 53 is
usually optimum. Logging of the strength of
the calibration signals at each end of each
band will furnish a good check, at a later date,
on receiver performance and its possible de
terioration.

To give as sharp a calibration signal as
possible, the audio modulation signal should
be of as low a frequency as convenient. This
can be set by ad justing the core screw in the
UTC VlC-14 inductor. With constants shown,
modul ation frequency is 420 cycles with the
screw all the way in.

In use, the calibration oscillator is turned on,
with the audio tone operative, and the desired
frequency is spotted by noting the audio tone.
H a very high precision is desired, or for pur
poses of zero-beating, the audio tone is shut
off, and the oscillator used without modulation.
For most ordinary purposes, the oscillator can
be used with the modulation on, the center
frequency point being detected by watching
the S-meter maximum. This is a perfectly
workable procedure with a sinusoidally-modu
lated calibration oscillator, as the two side
bands are of equal width . It is not usually a
sound procedure with a neon-modulated cali
bration oscillator, because the sidebands are
usually of unequal width , due to the sawtooth
waveform of the modulating signal.

The described calibration oscillator identifier
has been in full service as a permanantly-at
tached adjunct of a GPR-90-R receiver for
several months. Performance has been erni
nently satisfactory. The receiver case has not
been opened for repairs or adjustments during
that time. Further deponent sayeth not.

. . . Ives
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Heath Tener

to

Converting the

SIX
Robert Rose K6GKU
9332 Sage Avenue
Arlington, California

Many hours of pure pleasure were spent
with my Heath HW-19 "Tener," both as a
fixed unit and as a mobile rig. However when
I moved to a new location, the sagging sun
spots and general inactivity of 10 meters
eventually caused a thick layer of dust to
accumulate on this little transceiver. There
fore when I was stricken with a craving to do
some mobiling from the nearby mountain-tops
the little "Tener" was rebuilt into a "Sixer'
and reactivated.

The largest add ition to this conversion is
the add ition of an oscillator/ tripler stage
which makes use of 8 me crystals. The circuit
used was lifted from the January 1962 issue
of 73 ' (where else) . This circuit has been
used in other rigs and has been found to be
reliable and rugged. One change has been
made in the circuit shown in the original
article. The connection at pin 2 of the 6AK5
has been removed. The 6AK5 suppressor grid
is tied to the cathode internally. If pin 2 is
grounded. the oscillator will remain on while
the receiver is on wh ich tends to be annoying.

The unit was built on a small 2" X 2"
sub-assembly and mounted on the upper right
hand backside of the front panel behind the
Heathkit emblem. To facilitate changing fre
quency the crystal socket was installed on the
front panel.

The modification of V-4A into a doubler
stage involves the rewinding of Coil L201
with 8 turns of number 24 wire.

The tank coil, L202, was also rewound
with 8 turns of number 24 wire. One pointer :
don't try to rewind the coil without removing
the two tum link, and don't forget to replace
the link once the coil is rewound.

The last step in the transmitter conversion

I D. A. Sm ith, W 3UZN-8 me. Crystal Modifieation
Page 24 .

LI' 24 TVR ...S . 24
CLOSE SPAC EO

is to remove the rf Trap, C209 and L203.
This little device, if overlooked, will absorb
most of the 50 mc signal because in the
original 29 mc transceiver. its job was to
attenuate the second harmonics.

The modification of the receiver section was
a little tricky to nail down initially, but when
the hugs were ironed out, it turned out to be
a simple process.

To convert the receiver rf amplifier. remove
C I OI , C102, RIOI , and rewind LIOl. LIOI
is rewound with 9 turns of the original coil,
with the antenna tapped 2 turns from the
cold (ground) end.

The regenerative detector was converted by
trimming LI02 to 8 tums of the original coil.
Some experimentation was made with Ol Ll
to try to improve the quench frequency rate.
It was found , however, that the original 100
mmfd capacitor produced the best tuning
characteristics and was left as is.

The last two modifications, although arbi
trary. have proven to enhance the operation
of the transceiver. The regeneration control
was moved to the front panel and placed
between the volume control and the micro
phone plug. An 8 :1 per 1800 rotation vernier
dial was added to the main tuning capacitor,
C108. Although fine tuning is not an out
standing feature of the superregenerative re
ceiver. the combination of vernier tuning and
careful regeneration adjustment will produce
a certain amount of selectivity.

The entire modification took about 4 to 5
hours. A manual is a great help to plow
through the maze of components, especially if
you didn't build the unit originally. The com
ments received on the quality of the signal
from this station have been very gratifying
and the receiver has proven to be disgustingly
sensit ive. In general the unit has proven to
be ideal for the local nightly roundtables and
it is felt by the author that this conversion
was time well spent.

. . . K6CKU
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Varaetor Tripier to 432 me
Tom O'Hara W60RG
Resdel Eng inee ring Corporat ion
Pasadena , Cal ifornia

Varactor multipliers Il OW p rovide the typi
cal 2 meter ham using a Gonset Communi
cator (or converted 522 ) the opportunity of
operating the UH F bands. The p roblems and
expense involved in building tube type multi
p liers and thei r associated power supplies are
d ispensed with . This artical d escribes a
vnractor trip ler that generates 432 Illes with
all effic iency of 70%. 3 actual watts out of a
Conset CC I05 Communicator, as measured
with a commercial wattmeter. will gtve 2.1
watts output.

This transmitter-mul tiplier system has re
liably produced 5 x 9 signals over a 70 mil e
clear path in the Los Angeles area. Similar
multiplier schemes are provid ing dependable
results between the Hollywood h ills and San
Diego. T his 120 mile path is not line of sight,
but the results do speak of success.

How They W ork
A vnractor diode is simply a semiconductor

diode which uses the non-linear capacity
change as related to the voltage across its
junction.

52

The varnctor is always used in the reverse
or back-biased connection. This parti cu lar cir
cuit is completely self biased however. F or
hea t dissipation considerations the cathode is
grounded. As the depletion capacitance varies
nonlinearly with voltage. the input signal is
heavily distorted . This distortion p roduces the
new Frequency in a very efficient manner.

In following the power flow from the trans
mitter to the antenna ( F ig. 2 ) we see it first
enter the fil ter network at our driving fre
quency I F. This fil ter must match the trans
mitter impedance (50 oh ms ) to the d iode
impedance (approx. 30 oh ms ). It a lso blocks
the ha rmonic power from being reflected
back to the transmitter.

The varnctor, is now creating h armonics, of
which the second h armonic is p redominent.
This harmonic flows th rough the 2F trap back
th ru the diode; since it is being blocked by
the 3 F and IF filter networks. Practically a ll
of the 2F power will circulate th rough the
d iode and mix with I F to create 3F, or in
our case 432 mcs , then fl ows th rough the 3F
filter and into the load or antenna.

i3 MACAZIN E
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other side of the board where it comes out.
Cut off all but )4" of the anode lead. Cau
tiously solder the junction of Ll , L2 and L3
to this lead using no more than a 47 watt
iron. You may solder normally to the lead of
the diode as you would a small resistor, but
do not apply heat directly to the diode
shoulder.

Run a piece of # 18 buss wire from the
solder lugs next to the input and output ca
pacitors, Cl and C6, long enough to reach
the solder Jugs underneath or directly to the
body of the Bl\'C connectors . This is to keep
the ground path short for max. power out.
Next, run a piece of # 18 buss from the junc
tion of Cl and C2 to reach the center con
ductor of the input BNC Connector. Check
placement of the output BNC center con
ductor so that it lines up with its tap point
on L5. Before you solder it in, make sure C2
is not grounded from improper seating of the
shoulder washers. Insure that all solder con
nections are clean. Put the assembly in the
box, solder the input and output connections
and you are ready to tune up.

Tune-Up

A VSWR bridge is the best instrument for
tune up, however a wave meter or field
strength meter will suffice.

The 2 meter rig should fi rst be tuned up at
144 mcs using a 50 ohm dummy load. Two
100 ohm, 2 watt carbons in parallel on a
BNC chassis connector will do. You need not
adjust the transmitter again after its tune up.
Hook up the SWR bridge, varactcr multiplier
and 50 ohm dummy load as shown in Fig. 6,
using a insulated tuning tool tune C2 for max.
forward power on the SWR bridge and C2
for min. SWR. The SWR may still be high
indicating that the output circuits are nol
resonant. Tune C4, C5, C6 for min. SWR and
then go back aud repeat tuning of Cl and C2.
Next, tune C3 for min. reflected power. This
adjustment is important so as to suppress ra
diation at 288 mes, the second harmonic. It
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Fig . 2 Basic t rtpler diagram.

Fig . 3 . Schematic diagram of veraeto r tri pler
to 432 meso See parts list .

Fig . 4 Block diagram of test setup.

As usual the best efficiency can be achieved
only by using good quality components and
UHF construction practices. The buildup of
this particular tripler should follow carefully
the illustrations.

Construction

The cautious ham should have no difficulty
in repeating the results if he follows the lay
out. If you prefer putting it on a chassis, you
may do so. Make the brass board the same
size as the corresponding chassis bottom
plate and put the ONe connectors right next to
the capacitors. Care must be taken to keep the
current paths as short as possible. It may
seem wasteful to break the ceramic off of the
PLS6 coil form. However, this fitting grips
the shoulder of the diode and provides a
good heat sink. After bolting the diode mount
to the board (coil form modified ), puddle
solder between the nut and board on the side
nearest the edge. The 47K, }4 watt resistor will
also be grounded there.

Solder all coils to their respective capaci
tors, leaving room on Ll , L2 and L3 for the
diode. You may have to spread the fingers a
little after removing the tension bands from
the diode holder. Gently push the diode into
the holder. Solder the cathode lead to the

Fig. 1 Equivalent circui t of a vcrccto r diode :
Rs is the lost resistance of the diode, and is
kept low fo r high effic iency.

< ".-~ ~--
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JUST PUBLISHED!

The Test Equ ipment Handbook by James G. Lee W6VAT

TEST
EQ UIPMENT
NANOBO OK

-, ,

--_..~ .-._ ..

Test gear for the ham: Pract ica l con

st ruct ion plans and complete informa

t ion for a transistor YOM, SWR-pawer

meters, dummy loads, and ather pieces

of ham test equipment .

Fully ill ust ra ted. 32 pages. Price : 50c.

Pu blished by 7 3 tne ., Peterborough, N. H.

JO-JS-20M QUADS
.PRE_ TUNED -TRIBAND

3 erem-nt Cq9.95 bamboo
$149.95 fiberglass, NEW

• Rota te with T V Ro tor
• High FI B Ratio
• Very Low SWR
• Hig h Ga in
• Low Q Broadly Tuned
• Easy to Match
• Low Wind Resistance
• Rugged Con struction
Wr ite for Free Li terature

!(;kJJ/flh PRO D U CTS <C ' 'ON A" O'
7 e TEMPlE TER RA CE ~ l A

CRYSTALS FOR CHANNEL A
· M05t CB ri lS ean easily be re t uned for ten meter operation.
· Channel It will help br lnl act i"i ty back to ten meters.
· P llt your CB r i, on Chlnnel A with I 'rexas Crysta l.

Te..s Crystals is mak in , special crysta ls for a ll popular
makes 01 CB r i, s so t hey ean , perat e on :

CHANNEL A 28 .60 me
CHANNEL B 28.65 me
CHANNEL C 28 .10 me

These crys tals ....ould normally se ll for $3.85, ho.... ever, In the
i nte rests of encouragi ng acti"ity on these chan nels, .... e are
making t hem a"ailab le lor only:

$2.95 postpa id
when ord..rlng pl ..a se specify channel and make and model

of e n ri g )'ou are I,ulnlt so we can match the crystal to your
pa rticu lar rig.
ORDEU IHIU:cr f rom :

TEXAS CRYSTALS,
1000 Crysta l Ori"e. Fort Myers. Flor ida

also gives max. power out due to the rmxrng
action . Go back and peak all adjustments for
min. reflected power. The SWR should be be
low 2:1 with 1.5: 1 typical. A wave meter or
field strength meter tuned to 432 mes can be
used to peak the output and check for min
imum radiation of the second harmonic at
288 mes. Re-tune C3 for a null at 288 mcs.

Hook up an antenna and you are ready to
opera te. A word of cau tion: if you are using
more than 8 watts output, you run the risk
of overheating and destroying the diode. Also
you will distort the modulation badly from
overdrtvtng the diode. If you are operating a
Communicator 4 or higher power, use 2 di
odes in parallel or a higher power varactor.
N ote

Two'ers-Gonseta I , 2, and 3'5 a vera ge 3·5 watts ou tput .
ARC·!'s, 3's a n d SCR 52 2 ' s a ver a ge 5·8 watts output.

Pi cking The Diode
We usually don't pick our diode •SInce some

manufacturers give the hams a price break
or as samples through clubs. The fo llowing
is a comparison between a few of the more
popular diodes used in amateur circuits. Most
all are available from the various mail order
parts houses.
The theoretical efficiency is figured as below :

MULTI PLI ER
X2 X 3 X4

Fco
Q= Fin

100 80 % 10% 50 %
60 10% 55 % 35%
30 50 % 35 % 15%

Fin is the driving frequency. Fcc is the cutoff
frequency. Where Q = 1 ot the voltage
breakdown poin t Vb.
(ossurninq simple filters capable of 30db

spu rious reduction l

The prices are constantly being revised
downward as more people use them. Effi-

Table I
Manufacturer Type Input Power X 3 Eff ic iency Price

PSI PC- 11 6 8 max. g reater than 70 % $12.00
Microwave

Associates MA4060C 10 55 % $35.00
PS I PV-002 16 greate r than 70 % $ 16.00

Motorola MV1804 30 50%
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ciency and power handling are on the in 
crease also, Motorola is experimenting with a
pair of I N4386's d riving them with a Johnson
Thunderbolt to 300 watts in at 50 mcs and
getting 200 watts out as doubler.

• • • W60RG

Bibliography

P . P en fi eld and R. R afuse, V aractor Applica t ions, the
)LI.T, P ress. 1962.

R. Gromer , v aracecr Frequency Multipliers Simplified,
per sonal paper , March 1964.

P arts L ist

c r . C2- J·J 2 mmfd variable (Johnson 160-130)
CJ , CS. C6--S-I.Smmfd variable (Johnson 160-102)
C'-7.J-IA mmfd variable (John son T ype V)
C7 - l mmfd silver mi ca (Elmenco D )1l 5·01 0k )
D 1- I'SI P C-116 varactor ( T ){ \ V E lect ronics)
J1 , ) 2- B l\' C connector UG-6S 7 /U (amphenol)
Ll - 5 turn s # 18 copper b uss U " dla. spa ce wound
L 2-J turns # 18 copper buss U /I din. space wound
1.3- 2 turn s # 18 coper buss U" din. space wound
L 4--2 turns ':: 18 copper buss ~ .. dia. space wound tap
~ turn

1.5- 2 t urns # 18 copper buss U " dia. space wound tap
1 t urn

){ 1---4 7K l4 watt carbon resistor
diode hclder-c-Carnbion Thermionic t ype P L S-6 (see t ext )
the-fi t Lox cha ssis L:\f B J ·87 5

The total cost of all parts is un der $22.

Blow up that Meter
(Methods for electrically expanding the scales of dc v oltmeters)

C. E. Mi.ller WIISI
8 5 Hammond sr.
Acton, Moss.

F,G. I

No, not literally, although it is a temptation
sometimes . Take the case of an ord inary pane]
meter which is used to adjust or monitor a
normally constant voltage, T o begin 'wi th, the
meter is only specified to a certa in accuracy
and h as only a limited scale length . The result
may be a reading of questionable value and a
mild case of eyestrain . As a monitor, small
fluctuations from normal may go unnoticed
unless one happens to be watch ing for them.
Here again the limited scale length makes it
difficult to read the magnitude of the fluctu
ations. We could place a magnifying glass in
front of the meter scale, but you mu st have
guessed that there is a better way. You're
right. It's the offset or expanded scale meter.
With it we use the entire scale length to read
a small segment of the total range of an ordi
nary panel meter as illustrated in Fig. 1. The
improved readability is obvious. It is also pos
sible to increase the absolute accuracy of the
original movement. Two of the many methods
of electrical expansion of a meter scale will
be outlined . Although the result will be an
expanded scale de voltmeter, the basic meter
in either case may be a voltmeter or a milliam
meter. The choice of method will depend on

Electrica l expansion of a 2 V2 " long sca le
to read the 2 5 to 30 volt de segmen t is
equivalent to a conventional mete r with
scale over two feet long .

2. .0
1.0 4 .0

0 O.C. VOLTS .0

• AOO 25V ,
• ,,, ,, •, r, ,,, r, r

• ,, ,, ,, ,
-, ,, ,, ,, ,, ,, ,, ,, ,, ,,, I,
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1.0

0 0
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DO

HI OM!

Fall has came. The WX is cooling dawn. Condx an

80/40/20 are improving. 15 and 10 are perking up a bit and

will improve. VHF activity is at an all time high . So we say

DO IT NOW! Call, wire or write us for your needs in new or

used gear.

73 Stan Burghardt W 0BJV

$35.(10
69.00

125.00
25.00

395.00
319.00
225.00
369.00
475.00
129.00
745.00
139.00
149.00
195.00
219.00
195.00
29.00
39 .00
24.00
19.00

199.00
89.00
99.00

149.00

CASH/N O TRADE
AM ECO ON NUVISTOR 2 Meter Convertor and

Power Su pply 28·32 MC IF
CENTRAL ELECTRON ICS l OB (Rac k Mount)
CENTRAL ElECTRON ICS 20A fac tory wired
CENTRAL ElECTRONICS Deluxe VFQ 160-15
CENTRAL ELECT RONICS 100V Exc iter
CLEGG INTERCEPTOR Receiver (li ke new)
COLLINS 75A2 Receive r with spea ke r
COLLI NS 75A·4 Receiver with speaker
COLLINS 75S·3 Receiver (like new)
COLLINS 312B-4 Console
COLLINS KWM-2 Transceiver
DRAKE IA Rece .ver
DRAKE IA Receiver with Crystal Calibrator
DRAKE 2A aecever with a Multiplier Speaker
DRAKE 2B wi th Speaker & Calibrator
ElDICO SSBtOOA Exciter
ElMAC A54H Mobile Transmitter
GLOBE CHIEF Deluxe Transm itt er
HALLICRAFTERS S38E Rece iver
HALLI CRAFTER S S38B Receiver
HALLI CRAFTERS SX62A Receiver
HAl LiCRAFT ER S SX71 Receiver
HALLICRAFTERS SX110 Recei ver
HAlLi CRAFTER S SX I ll Receiver
HAl LiCRAFTERS CBS Transistorized 5 Watt

CB Transceiver 99.00
HAlLiCRAFTERS sus Receiver 25.00
H/I,MMARlUND Ha t OO Receiver 99.00
HAMMAli:lUND HOllO Receiv er w:th Speaker 129.00
HAMMARLU NO H0170 secever 199.00
HAMMARLUND HOl 70C Receiver with Clock 209.00
HAMMARlUND S·200 Speaker (for HO·170) 10.00
HEATH Mr ·1 Che yenne Xm tter 44.00
HEATH VF-I VFO 15.00
HEATH HW-32 119.00
HEATH APACHE Transmitter with 58-10 SSB Adaptor 239.00
JOHNSON 122 VFO 25.00
JOHNSON 6N2 ractc-y Wired (like new) 109.00
JOHNSON NAVIGATOR Transmitter 69.00
JOHNSON RANGE R 149.00
JOHNSON Pacemaker Transmitter 139.00
JOHNSON VALIANT-A Powerhouse 119.00
KNIGHT Tl SO Transmitter-excellent 75.00
LAFAYETIE HE35 6 Meter Tra nsceiver 39.00
NATI ONAL NCa8 Receiver 59.(10
REGENCY ATC-I Conve rtor 39 .00
SB E· llA Linear (l ike new) 199.00

Collins, Drake, Hallierafters,

National, SBE, Swan in stock

for shipment today!

NATIONAL NCL 2000 L1NEARS
arrive. This one is the "tops" of all.

We are trading high on this one.
We need your linear. You need this
one. Let's make a deal now.

NATIONAL NCX-5 - Your's is
awaiting your order - Let us help
you be one of the first to put an

NCX-5 on the air!

NEW from HYGAIN! All new series
of trap beams, verticals and dou

blets. Write for new HYGAIN
CATALOG.

WRITE FOR LATEST REVISED BULLETIN
ISSUED MONTHLY

AMERICA'S MOST RELIABLE DEALER

We Offer Time
Payments on

New Equipment

PHONE
886 5749
Area Cade

60S~~~
- ...WATERTOWN, SOUTH

lOX
37A

Write for our
Special Transceiver

Packet
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FIG. 2 FIG 3

Comparison of cha racteri stics of idea l zene r
diode wi th p ractica l zener mode led a t bl .
Simple method for expansion of dc volt 
meter sca le.
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Simpli fied schema tic of b ridge type ex
pansion network. Choice of componen t val
ues is conside rably s impli fied by experi
men tal dete rmina tion of zener opera ting
poin t .
Mu ltip lie r res isto r RI turns mi lliammete r a)
into vo ltmete r b) . Expansion of voltmeter
may requi re remova l of RI (see text ).

change of Vz at low current. This eflectivelv
degrades the linearity of the expanded scal~
meter at the low end . This problem is typically
worst in zeners of early manufacture and all
higher power dissipation types. Best resu lts
will be obtained with modern zeners in the
250- or 400-milliwatt class.

The most desirable method of meter ex
pansion involves the use of a simple bridge
circuit . I Iere the peculiarities of the zener
diode become relatively unimportant, and we
may obtain excellent linearity and accuracy.
The final accuracy will typically be governed
by the accuracy of the standard we employ
when setting two potentiometers. Fig, 4 illus
trates the basic circuit which operates as fol
lows. Consider the circuit between points a
and b to be opened at point x. The zener diode
and HI form a shunt regulator circui t. Resistor
HI limits the current through the zener diode
when Vs is greater than Vz' Under these cir
cumstances, and assuming the zener to have a
sharp knee, the voltage at point a with respect
to point c will be equal to Vz' Resistors R2
and H3 fonn a simple voltage divider across"II' The ratio of these two resistances will be
set such that when V" is equal to V"... the volt
age at point b with respect to point c will also
be equal to Vr.' Thus, with Vso applied to the
input terminals, the bridge is said to be bel
anced, that is, the voltage appearing at point b
with respect to point (J will be zero. The circuit
may he closed at point x and no current will
flow throu gh the meter. As Vs is made greater
than " 110' the voltage at point a with respect
to point c will not change, but the voltage at
point b on the voltage divider will increase.
Since the voltage at point b with respect to
point a is increasing, the meter will begin to
deflect upscale. It is only necessary then to
select the values of H2 and R3 to give a null
when VM equals VI<" and to select the proper

•
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I_IoIIA
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b----f-< veers

,

"ACTUALl ,/
SLOPE"R--;'. ,
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the end use of the meter and the desired final
accuracy.

Both methods require a source of "offset"
voltage. This constant voltage is equal to or
less than the smallest voltage indicated on the
expanded scale. A few years ago the only re la
tively simple sources consisted of either bat
teries or VR tubes. Batteries would he charged
to death and their voltage was not constant,
requiring freq uent replacement. The use of
vn. tubes limited their application to the ex·
parisien of segments of relatively high voltage.
The advent of relatively inexpensive zener di
odes has made meter expansion both simple
and practical. Zener diodes have their p rob
lems too, of course, as we may see from Fig.
2a. An ideal zener d iode would show no re
verse current until the voltage across it was
as large as V.z . Beyond the knee, the voltage
across the device would not change regardless
of the current flowing through it. A pract ical
zener d iode on the other hand is characterized
by a "soft knee" and an increase in the voltage
across it as the current through it is increased .
The latter effect is similar to the resu lt we
would have if we placed a fixed resistance in
series with an ideal zener, as shown in Fig. 2b.

The first and simplest method of meter
scale expansion is shown in Fig. 3 . Here a
voltmeter, typically a high-resistance device, is
connected directly in series with a zener diode.
The deflection of the meter pointer is propor
tional to the current flowing through it , but
this will be zero as long as VII is smaller than
V.z . When VII exceeds V r. ' current will flow in
the circuit, Vr. will be a constant, and the meter
will see and read the difference between VR

and Vz' For the example shown in Fig. 1, we
would thus use a 0-5 volt meter and a 25·vo)t
zener diode. The disadvantages of this sys
tem are imposed by the zener d iode. The
actual voltage, Vr.' may be as much as 5-10%
above or below the indica ted value. Thus, with
a zener having an exceptionally sharp knee
at 23 volts, a 5-volt meter would indicate a
VR of 23-28 volts. Another problem typ ically
arises d ue to the soft knee or relatively large
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FIG 6 FIG 7

Ci rcui t for de te rmining ze ne r diode opera t 
ing poin t a nd the va lue o f RI •

Complete schema tic diagram of e lect rica l
expansion netwo rk.

in series with the movement and a voltage
source will indicate the full-scale current with
sufficient accuracy. If a milliammeter is to be
checked in this manner, be slIre to include a
very large calue of resistance in series with th e
source to limit the current to a safe value. The
value of resistance may then be decreased until
the needle reads full seale.

The zener diode may now be selected . Here
again we will make a simple experimental de
te rmination which will enable us to consider
ably simplify our p roblem. As was previously
sta ted, Vz should be smaller than V,w' For the
normal zener d iod e, a Vz of approximately 6
volts is particularly desirable. This range is
characterized by the sharpest knee. the lowest
series Rz, and the lowest change of Vz with
temperature. If it is fe lt tha t tempera ture ef
fects will be of particular importance, com
pensated zeners are available in the 9-volt
range with excep tionally low-temperature co
efficients. T heir cost is greater than tha t of
uncompensated diodes and generally w ill not
be worth the added expense. The use of low
powered zeners is advantageous due to their
low cost and because they give the appearance
of having a much sharper knee at low current
than units capab le of dissipating much more
power.

Since Rl and the zener diode form a shunt
regulator circuit, minimum current Bows when
V, eq ua ls VIIO and maximum cnrrent will flO\'I1
when VII eq uals V« . T he circuit illustrated in
Fig. 6 will yield almost all of the required in 
formation about the zener diode and resistor
Rl. T he object is to determine the largest value
of R which is consistent with a reasonably small
change of Vz• indicating that we are operating
beyond the zener knee. We begin with a very
large value of R. As the value of resistance R
is decreased, the voltage Vz seen by the meter
should be seen to increase. The change in Vz
will become more grad ual as R is further re
duced. Finally a point will be reached at which
further reduction of the value of R will have
only a very small effect on the value of Vz .

The value of R at th is setting may be measured

•

•
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•
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• '. ,
•

,
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Proced ure
First it is necessary to decide upon the seg

ment of voltage ( \'IUI> " st ) the meter will read.
There are no set rules on this as the circum
sta nces will be d ifferent in each application .
T he segmental range should certainly overlap
the range of normally encountered fl uctuations.
For example, it may be very narrow if a
highly regu lated power supp ly voltage is to be
monitored . A natural benefi t of expand ing a
meter scale by th is technique is an increase in
the accuracy of the meter. In terms of per cent,
this improvement will he approximately

:I: t 'Sf-vjo Basic meter E 1accuracy~ V X accuracy q.
. r

For a 2% meter expanded as in Fig. 1. we
could then read a voltage in the range of 25-30
volts to an accuracy of 1/3%full scale. On the
other hand , it must be remembered that the
meter will require initial calibration, and the
standard must be of greater aecurary than that
of the expanded scale meter.

Almost any type of de meter can be ex
panded by this technique. This a llows us con
siderab le latitude in the choice of the instru
ment to be used. One of the most important
factors is typically the appearance of the scale.
That is, a meter is often chosen such that its
original scale calibration has some simple re
la tion to the expanded voltage segment. This
may save considerable effort and result in a
neat professional appearance . Most panel
meters are of the D'Arsonval or moving coil
type and therefore have ful l-scale deflections in
the microamp or milliamp range. Fig. 5a il
lustrates such a meter when run barefoot. The
resistance of the wire in the moving coil is
represented by Hm • This same meter may be
used as a voltmeter simply by add ing series
rexistance as Rx in Fig. 5h. In order to use
the simplified eq uations, it will be necessary
to know the full-scale deflection current for
the meter movement selected. This mav be
marked on the scale, even in the case of manv

•
voltmeters. If you are not sure, a multim eter

value of nm to limit the meter current to the
full-scale value when V8 eq uals Vll t •

A rigorou s analysis of this circu it could be
performed to include all the components . This
would allow us to determine all values on pa
per. Because of the variability between zener
diodes of the same type, however, rather b road
adjustments of some values must be possible.
Therefore, it is more practi cal to consider a
simplified approach using less complica ted
calculations and based on experimenta l data .
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Circuit for accu ra te calibra tion of meter.
Resistors R1 and R2 shou ld be a cc urate wire
wou nd types.

where the 0.8 factor should assure that we
can always obtain a full- scal e meter deflection
when VII eq ua ls V..c. The value of R3 is then
found simply as

R,

+ ... Sws.v, v

~R, 1. 34 5 V,

V. RM· IR T
OR

EOUIV.

FIG 8

Eq. 5

Eq. 4[" - " ]IIf z r
max. Pd ~ RI + Im ftl \ 1.

R5 = [ R3 - ~4 ]

The nearest available values for RI , R2, and
R5 should be satisfactory due to the available
range of adjustment of H4 and H-x-

This power should not exceed the maximum
rating given by the manufacturer, It is also
wise to consider the effects of other component
choices at this time. The most important factor
affect ing performance of the meter "ill be the
various component temperatu re coefficient s.
The effect of the zener d iode has already heen
discussed. The meter itself has a temperature
coefficient of resistance, which ca nnot be
altered. Fortunately, this is swamped uut
by the relatively large value of Rx which will
be employed. For reasons of low-temperature
coefficient, it is desirable that fixed resistance')
of the circu it be either metal-fi lm or wire
wound types and that wire-wound pots be
utilized for RX\" and R4. Carbon-film resistors
may also be used , but standard molded-carbon
tvpes should be avoided except where the
degree of scale expansion is small. The value of
R4 should be approximately 10 to 20% of the
value of R3 found from Equation 3. The
value of R5 will then he given by

Assembl y
T he expansion circui t may now be assembled

and tested. The test will require the usc of a
variable voltage power supply and a good
meter, to be used as a monitor. Typically, a
10K pot may be used at Rx for test purposes.
The first step is to set the mechanical zero
of the meter before any power is applied . The
power supply is then adjusted for V,.. equal to
Vso' The meter is then set to zero deflection
by adjustment of R4. Note that the meter
will d eflect downscale if VII is smaller than

when V", equals V"'c' it wil l be necessary to
add resistance in series with Hm • This resist
ance will also be variab le and determined ex
perimentally, so that 1m is just limited to the
Full-scale value when V II equals Vs f ' The total
resistance of the meter will be greater than
Rm for the milIiameter in F ig. 5a, but may be
less than Rm + RJ.: for the voltmeter of Fig. 5b.
The schematic of the fin al circuit appears in
Fig. 7. Before actually constructing this circuit ,
it is important to estimate the maximum power
that will be d issipated by the zener diode,
given approximately by

Eq. 3

Eq . 2

with an ohmmeter, and Vz is indicated by the
voltmeter. This value of R, measured with an
ohmmeter, will become RI and the voltmeter
will indicate the value of V 1. to be used in the
following eq uations.

An ideal voltmeter would be one which does
not draw current to load the circui t under test.
The D'Arsonval meter will d raw a knO\\11
amount of current at full scale which is de
terrnined by its internal resistance. The ex
panded scale voltmeter using the same move
men t will draw severa l times as much current.
This is one reason for using the largest prac
tica l value of resistance for HI. For the same
reason we would like to use large values of
resistance for R2 and R3. However. two im
portant considerations must he taken into ac
count. First , the ratio of R2 and 1\3 will de
pend upon the values of V"o and V1. ' In addi
tion, the impedance of R2 must be low enough
so that when Vs equals V..c• we are able to
draw both the full-scale meter current and
the current drawn by R3. A reasonab le value
for R2 is

It should be remembered that the ratio of
H2 and 1\3 must be such as to balan ce the
bridge when V.. eq uals V"o- E ither resistance
could be varied slightly for this trimming
operation, but it is preferable that R2 be fixed
to be sure that the meter will always be able
to d raw full-scale current at V sf '

Values for aU components, except the meter
resistance of Fig. 4, have now been deter
mined. Since we know that more than full
scale current will be available for the meter
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SERVICE
TESTED

EQUIPMENT
from

HERE IS A PARTIAL LIST OF OUR QUALITY RECONOITIONEO HAM GEAR, FUllY GUARANTEEO,
ANO SHIPPEO FREE WITHIN THE CONTINENTAL U. S. WITH CASH OROERS.

RECEIVERS
Collins 75A·l ,............. . 159.00
Collins 75A·3 . . .. _. . .. . . . . . .. 269.00
Collns 75A-4 tse r ::4317) " , 449 .00
Collins 755·1 . .. . 359.00
Collins 75S-3 . . 559.00
Elmac PMR·6A . . 39.00
Gonset G-BBS . . . , . 79.00
conset a-way PIS for G-BBS . 15.00
Hal l icrafters S-85 , , . . . . 69.00
Hall icrafters SX·£9 , 85.00
Hall icrafters 5X·IOI 195.00
uaurcrarters SX- I OlA 225.00
Hallicrafters SX-110 125.00
Hall icrafters SX·lll , 159.00
Hal l icrafters SX· 140 85.00
Hallicrafters S·120 .. . 49.00
Hammarlund HQ-IOO 95.00
Hammar lund HQ· l I O 119.00
Hammar lund HQ·145·C . . 199.00
Hammarlund HQ-150 139.00
Hammarlund HQ·1 70-C 219.00
National NC·173 75.00
National NC·300 , ,.. .. . . . . 179.00
Nat ional NC·303 , 275.00

TRANSMITTERS

Hemcretters HT-37 . . 269.00
Hammarlund HX-50 . . . . . . . 275 .00
Heath Apache .. _ 169.00
Heath Warrior Linear , 209.00
Heath DX·4D . . . . . . . .. . 39.00
Johnson Ranger __ 109.00
Johnson Valiant 199.00
l ohnon Invader 200 (new) . _. .. .., 449.00
Johnson Invader 2000 . 675.00

TRANSCEIVERS
Drake TR·3 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 439.00
conset G·76 wlDC Pow. Sup 249.00
Hallicrafters SR-150 489.00
Hallicrafters PS-150 AC Sup 75.00
Swan SW·140 . 159.00
Swan SW·120 (new) , 195.00

VHF EQUIPMENT
Gonset 6M Comm. III , , 159.00
Gonset BM Comm. IV , .. , 219.00
Gonset 2M Comm. IV , 239.00
Genset G-50 , 219.00
Gonset II 2M linear 89.00
Poly-c om PC-62 239.00
Johnson 6N2 Converter 39.00

B & W 5100 . 149.00
B & W 6100 (brand new) :495.00
Cent ral Electronics 2D-A " 119.00
gen~ ' Elect. 20·A Deluxe VFO 24.50
c !ns 32S· l 429 .00

Collins 32S-3 549.00
Elmac AF-67 49.00
~onse t G-77 w/ Mcd. & PI S , , 95.00

onset GSB-lOO , . . . . . . . . . . . . . . . . . . . . . . 199.00
Heutcratters HT·32A : : 319.00

GO SINGLE SIDEBAND ON VHFI
Special whil e stock lasts. HURRY!

Brand new Hall icrafters t ransverters
HA·2 wl Pow Sup 195.00
HA-6 wl Pow Sup , .. ,.,., ,195.00

TERMS AVAILABLE

Address . .

.o.ttn : Bill Hu ll quist, K6LOS, Please Ship me the foll owing:

92501

I
I
I
I
I
I

FREE in ccnt tnen- I
I
I
I
I
I
I
I
I
I

City Zone State Zip .
(Cal if . orde rs add 4% tax)

NAME . . . . . . . . . . .. . • . . . Call
(please pr int)

MISSION HAM SUPPLIES
3316 Main Street, Riverside 3, Calif .

$ enclosed. (Cash orders shipped
lal U. S.)

§QUOTE trade allowance and te rms.
Please send latest HAM flyer.
Put me on your mailing list.

-----------------I

3316 Main Street
Riverside 3, California 92501

Phone 683·0523 (area code 714)

MISSION HAM
SUPPLIES

"THE STORE OPERATEO BY HAMS FOR HAMS"
K6LOS, K6GCO, K60XO, K6EF. Kl SFQ. W6SEY

-----------------------
OCTOBER 1964 .,



Eq. 7

"so' This is a normal condition and should
cause no concern. As was previously stated,
the required value of Hx may be less than the
internal resistan ce of the basic voltmeter being
expanded. Under these circumstances the in 
tern al multiplier res istance must be removed .
This requires opening the meter case and usu
ally removal of the scale plate. T he meter
should not be damaged if this work is done
in a clean area, and reasonable care is exer
cised. The author prefers to short-circuit the
multiplier (series resistor) rather than to re
move it. T he meter may then be restored to
its original cond ition merely be removing the
shorting jumper. \Vith V~ equal to V.. r it should
be possible to adjust H, for exactly full-scale
deflection. The pot may be removed from the
circuit and its value measured with an ohmeter.
If a large variation of H, caused a relativelv
small change in meter deflection, then the fin~l
circuit might employ only a wire-wound pot
at R:H • If variation of H, seems to have a
large degree of control over the meter current,
then most of the resistance in the Hnnl circui t
should he in HXh a stable, fixed resistor.
The value of the wire-wound pot will then be

n., = 2 [ a, - R" J Eq. 6

Calibration
The value of the wire-wound pot will then be
curate only if it is calibrated against a highly
accurate standard. A quality laboratory type
meter may be employed if available. If not ,
the familiar bridge circuit may be used as an
inexpensive standard. This method will give
good accuracy, but will be less convenient to
set up. The circuit is diagrammed in Fig. 8.
The open-circuit voltage of a mercury cell is
the basic reference. The voltage across the ex
panded scale meter is divided by a precision
voltage d ivider, H2 and R3 and compared to
the reference by a microammeter. \Vhen the
calibration b rid ge is at nu ll the relation be
tween its voltages and resistances will be

v, = V" [1+ ~~J
and must be calculated separately for calibra
tion of the V !lO and " 8r points on the meter.
This means that three or four precision resistors
will be required. A multimeter set to its most
sensitive current range and in series with a
l OOK or I meg pot will suffice as the null in
dicator. T he circuit is firs t set up with the
proper resistors for calib rating ,,~O" The swi tch

62

must be open and Rm set to its maximum
value. \ Vith V" set to approximately " l"0' close
the switch and note the deflection of ~l lI" In
crease or decrease VII until closing the switch
causes no deflection of ~I ll ' Reducing the value
of Rm will increase the sensitivity of the
null indication. \ Vhen balance is achieved, R4
in the meter expansion network may be ad
justed. The values of HI and R2 are changed
to those calculated from equation 7 for V..r
and the balancing procedure is repeated . The
calibration is then completed by adjusting the
meter expansion resistor R;n for exactly full
scale d eflect ion .

.. . \vII Sl

City

Life

(Ugh)

Mike Schwartz WA2WYJ
42-65 Kisseno Blvd.
Fl ushing 55, N. Y.

Putting up an antenna in your back yard
is relatively 'easy' because there is no one to
stop you (except the XYL ) .

But if you live in one of the modem New
York apartment buildings putting up an an
tenna may not be q uite so easy-or legal.
\Vhen my parents took this aparhnent (after
living in our own house all my life ) they
signed a long thin piece of paper called a
lease-\YELL-it said on this unimportant little
document that no tenant could put up any
antennas TV or otherwise, on the roof, out
the window or on the fire escape. Boy, what
a position I was in.

Being the kind of person I am. I always
learn the hard way

\ \'ithin a couple of weeks of our arrival in
Flushing (llome of the w orld's Fair) I had
the roof of this building looking like the an
tenna Farm you think you need 50 acres of
land for. After many hours of work I was
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NEW FLAT
CLOSED CIRCUIT TV

15. 75 kc/s

50 or (,0 cI s
Hanna m in ter -l acing
Synchronous or non aynch ro n o us to
A C powe r line.

.) :\I C s
: Hoth horizontal a nd vertical over

350 lines.
: ..\ IlY 2 3 C. S. TV channel a t lo .....er

frequency
75 oh m
O ver 30 mV.
Vidicon 77 35A

: F 1.8 . f= 25 m lm C mount. L en s
ca n be ehanged : Lighr -vnlue's differ
ence of each lens is automatically
compensa ted.
Over 100 lu x (F 1.8 len s )
O ver 40 lux (F 1.8 lens and slo ..... ly
ma vinA' object)

: 23 T ran sistors 8.: I S D iodes

- SOC---t 40 · C (up t o +45° C for
movin g air)

: A C lI 7\", SO or 60 c Is
. 11 \ 'A
: 300 ( D) X 153 ( W) X 79 ( H)mm
: ..\ bou t 4.7 kgs.
, - .-\ C cord

- Out put cable 3C2V t ype ..... ith
impedance match ing t ra nsformer

Video hand width
Resolution

:\Iechanical V idicon Focu sing- A ssembly - \ ' id io a nd RF O utput
GENERAL S P E C I F I CA T I O N S OF " R I C O H"

CLOSED CIRCUIT TELEVISION CAMERA ( W V-030R)
H orizonta l scann ing

frequency
Ve rtical sca nning

freq uenc y
Sl~alln in g system
S ynchronizing ays t eru

Requ ired l jg h t int ensit y
:\ 1inimu m li jZ"ht int ens ity

X umber s of Semi-
conductor s used

I'ermiss ible en viron
men tal tempera ture

Carrier freque ncy

f Iutput impedance
Output voltage
Camera t ube
Standard lens used

Rated power supply
P ower consump tion
External dimension
W eight
Accessori es

Yidicons
a lso available for

r epla c e m ent.

$400.00 F.O.B. Oakla nd
Includes

F 1.8 Fixed Focus Lens
25' CoAx'" Connectors
Matching Tronsformer

Standard "C" Mount Lens
Lenses Availoble:

1.4 '" 1.9
Wide Angle'" Telephoto

AFCO Electronics, Inc. 101 linden St., Oakland, Califo rnia 94607

~o one bothered me for about two months
then I hea rd from the greatest fi re d epartment
in the world ( SO they tell me ) . That night
all my beautiful antennas were now down .
The only things I had now was the big wheel
under my bed.

In Xew York Ci ty apartment buildings
there is an old custom that the Super of the
building gets a tip from most tenants Around
this time the Super is the nicest man in th e
world. One day my parents gave me an envel
ope to give th e super. Upon receipt of this
generalis check he told me it would be alright
if I put up a small dipole on the roof, he also
told me that 1 could use the master TV an
tenna as a transmitting antenna. I tried to
tell him that I would blackout every TV in
the building out he would not listen.

After he received about a hundred com 
plaints from potential tip givers he suggested
that I put my old antennas hack up and he
would take care of the men from the New
York Fire Department if they ever came
around .

By the way the transmitter I h ooked up to
th e m aster antenna was the little six meter
transistorized transceiver described in the
~ Iay 1963 issue of 73 .

very proud of what I had lip there;
A pair of stacked seven element 2 meter
beams.

beams.
A big wheel antenna.
A six meter five element beam.
A one element 15m rotary dipole .
A d ipole for 80m.
A dipole for 40m.
A dipole for 20m.
A dipole for 10m.

One lovely evening after d inner the d oor
bell rang. .My father went over to open the
door and the Super was stand ing there. To
the right of the Super was another man look
ing crosseyed at me, I was then informed that
he was the lawyer the building had hired to
take care of people who d on 't take care of
themselves and fail to Jive up to the con ditions
stated in the lease. T hey both Informed me
that I was breaking the lease by having an 
tennas up on the roof and instructed me to
take the antennas down or I would probably
get a sum mons from the fire department. I
said to myself after they left that I would
take the d amn antennas down after the skcd
I had planned on two meters. The band was
so great that night that I never got around
to take down the antenn as. • • • WA2WYJ
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Refrigerator

Robert Robbins K3HTB
41 1 Cowclt l St.
Dover, Delaware

Crystal

Living in apartments , part icu larly on the
third floor as we do, has many notable disad
vantages for the amateur. The lack of ade
quate grounding facilit ies and lim ited an
tenna space (or any space, for tha t m atter )
a re two of the more salient problems. On the
cred it side, however, they're cheaper : allow
ing more money for equipment. They don't
have lawns to mow : allowing more time for
operating. Living on the third floor also means
shorter cables to my 1296 me dish on the
roof.

Everythin g seemed fine , that is until I read
about K2TK;\'s Ultra-Stable Xtul Oscillator
(73, Feb., '63, p g. 27 ) . Coming up with a
similar oscillator wasn't hard, hut running a
coax line from the third floor to the ground
was something else ( fi nnicky landlord ) . An y
way, encapsulating the oscillator in a thermos
and burying it several feet underground meant
chopping through eight inches of concrete
defini tely out of the question, and I couldn't
afford a crystal oven ( Hnuicky XYL ) .

Allow 50~ lor
packin g a nd

shi p ping.
California rest 
dents include
4" sales tax.

SAN JOSE, CALIfORNIA

in at ion unit for either home
obi Ie use .. . as an accurate Stand ing

Wav ridge and a sens itive Fie ld Streng,h
Meter. 52 ohm imped ance. Will take a full kilo
w att and can rema in in the line all of the time.

Gre y metal case, 5% " H x 11/4" W X 2 %" 0 ,
with standard fittings . 1%" Bright-vue mete r,
and detac hab le, telescopi ng ante nna w hich ex
te nds to l O3l4 " .With ins truc tions and schema tic.

1000 SOUTH BASCOM

•
S.W.R. BRIDGE and

FIELD STRENGTH METER

95

QUEMENT
ELECTRONICS
" Nort hern California's Most Complete Ham Store"
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Pat. Pfncll llg

Mo • . Po_ Input _2SOW.AM
VSWR leu thon 1.2:1
Nannat Input Imp. _. SO ohms

Accepts Mos' of 1 't. "
Overall HeIght - 'Y. Wave

Wind SurfCKeAr.,g_1 .12oq.ft.
Wind load at 100 mph---4811».

3.7 DB Gain

Compare
Advantages

Up 10 20 db Signal 10 No;,,,
impro vemen t • Fully weather
,ealed • lowe r radiOlion o ngle
Double ra d ia ted power . guilt·
in lightning protec/or. 50· 239
connector

COMPLETE UNIT

$19.95

A Portable Antenna 'or 2 "'rough 20 Meters!
A Iiahlweieht, compact tele 
scopic whip ••• mounts .ny·
where: motel, eettaee. trailer.
hotel, boat.

Supplied with interch angeable
coils and short ing bar for 2
through 20 meters. Furnished
with mountine bracket, base and
coaxial l ine (less connector).

The telescopic whip is heavy
duty and chrome plated, the
base is hieh impact polystyrene,
a weather-proof boot protects
the loading coi l.

Low 5WR on all bands.

Retracts to 1 8~ inches, fits into
KWM2 carry ing case.

The Vacationer is ideal for the
"ham" who travels - it can be
installed and disassem bled in
minutes.

IMPROVE OPERATION
with

At leading eledroni' distribu'ors

BARKER & WILLIAMSON, Inc.
BRI STOL, PA. I Phone 215-788-5581

Mod. 1 AM-l06

$34.95
Ir

See Your Dealer or Send For Complete
"ANTENNA BUYER'S GUIDE"

4125 W. Je fferson Blvd . Dept.
Area 213, 731·2251 _ l os Angele., Calif.

••• NOW FROM
BARKER & WILLIAMSON

«THE »
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Power-Pocked
Bose Station I

with I
% WAVE I

~~r~~~~~mu~I ~9~~ I
'tansfer a nd m inimum SW R
from ent en ne to receiver
withoul los$of conventiona l
match ing transformer. Ad -
just bond width frequ encies
from 50 10
54 me.

OCTOBER 1964

It looked like I was going to have to rely
on our wall thermostat for my temperature
stab ilization, indeed, a sad state of affairs.
Then I began thinking : look, the main pur
pose of a crystal oven is to maintain a con
stant temperature , not necessarily a particula r
temperature , but a constant one. K2TKN's
idea of burying the oscilla tor was to utilize
the near constant temperature of the earth
several feet underground, not an attemp t to
achieve any specific one.

Net being in a fortunate enough position
to use th is method, I was forced to find an
other one, and there are other constan ts. The
boiling point of water is one, but not desiring
T ransistor Newburg, I turned to another one:
the freezin g point of water or melting point
of ice. They are both the same, but I won't
go into a discussion of vapor pressures and
equilibrium. \Vhen ice is melted in water, the
solution will gradually reach a point of equi
librium at 0 0 C. The temperature may vary
plus or minus depending on the mineral con
tent of the water in your area, nevertheless
it will be a constant temperature.

\Vhat was needed then was a means of im
mersing the circuit in a bath of ice, and an
enclosure to protect the oscillator. Also, it
would be a good idea to have a thermometer
to show that the tempera ture was remaining
constant. As can be seen from the pictures ,
the only items necessary are a two gallon oil
can for the ice, a mason jar to seal the oscil
lator in , and a convenient length of plastic
garden hose with a fitting. The two little jars
in the picture are the ingredients for mixing
up epoxy glue.

A hole, just large enough to slide the coax
through without damaging the insu lation , is
punched through the top of the mason jar
lid. After sliding in the coax, seal around the
hole with the epoxy (or rubber cement).
\Vhen the cement dries, it's a good idea to
screw the lid on the jar and test it in water
before placing the oscillator inside. A small



fishing sinker may be needed for bal ast to
keep the jar from float ing.

The tank was made by cutting the top off
of the oil can with a can opener (what else?),

Jim Kyle K5JKX
1236 N.E. 44th St.
Oklahoma City, Ok ra.

punching a hole near the bottom for the hose
coupling, and scaling this with epoxy. The
hose is used to drain off the excess water
when more ice is added, and avoids the mess
of trying to scoop it out with a cup. I bor
rowed (pennanently) a large Bobby-Pin from
the wife and bent it so that it could be used
as a hose clamp. A shot of quick-drying
copper spray paint completed the job.

Xote that these are all items found around
the average house and that any convenient
substitute could be made. I had originally in
tended to use a picnic-size thermos jug, but
the one we have doesn't have a large enough
opening to receive the oscillator circui t. As it
is, two trays of ice cubes to a gallon of water
last about two hours. An open thermos could
possibly double thi s. Temperature stability is
achieved within twenty minutes , at most, and
the resultant stability of the unit is excellent.

. . . K3HTB

All About Noise Figure

«I don't believe in norse figure ! T he only
measurement of receiver sensitivity that
means anyth ing to me is how many micro
volts of signa l my receiver takes before I can
hear it."

This emphatic statement from a supposedly
well-versed VH F enthusiast started us on a
detailed examination of the whole idea of
noise fi gure as a measurement of receivers
and we came up with some surprising dis
coveries, as well as no small amount of con
fusing data. And in view of all this, it struck
us that it is again time for a deta iled, non
confusing look at the subject.

Most surprising of the discoveries we
made was that the att itude of disbelief was
not unique to the one person who triggered
our probe-several manufacturers, privately,
admitted to sharing this opinion. It appears

"

that, although the concept of noise figure as a
measurement of receiver sensitivity has been
around for nearly 20 years, it has been so
surrounded by confusion that many people
have simply rejected it rather than try to cu t
their way through the morass of conflicting
data.

So let's try to cut it free of the confusion,
once and for all. Ready? Let's go.

First , what is all this noise jazz anywey?
W e're all familiar with the fact that some
times an incoming signal is just too weak to
hear. "Down in the mud is the usual expres
sian for such a situation. But what's "the
mud?" Nothing but noise.

This noise is of the "hiss" type, rather than
sputter or crash, and originates from the fact
that electrons are always in motion at all
temperatures greater than absolute zero. The

73 MACAZINE



Conve rt ing measured NF to a pparent an 
tenna tempera ture (see text ) . Exa mple : If
noise f ig ure measures to be - 2 .8 db, a p
pa rent a ntenna tempera t u re is 150°K.

THE halbcraliers
5X-117 RECEIVER

ALSO IN STOCK: U T·H Compact T rans mitte r.
S SB, AM. or CW 80 -10 meters . Net $ 3 95 .0 0

P ·1 5 0 AC Supply for HT -H . Net $ 99 .50
,c",cc"""""c""""""",c"",

"Used E q u ip ment October Special "
HALLICR AFT E R S SX-IOI A $ 2 69 .9 5
HALLI CR AFTE RS HT· 3 ? 360 .00
W RITE F OR LAT EST COMP L E T E L I ST.....
Z~RADIO
P.O. BOX 312 603~~~~3S8 CONCORD, N. H.

DL-QTC-Maga:rine
published by DL I CU,
Postbox 585
7 Stuttgart-l
Germa1l y

E x ception ally versatile a n d compact T rip le -con .
v ersion , euper -hete rcdy n e communication-ty pe r e
ceiver. S elec tivit y .5 , 2 .5 . or 5. Sen sitivit y less
t han 1 ~V on A M. les s t ha n % ~v on S SB CWo
T -Notch filt er. I .F . type notse limiter. 10 0 k c xtal
CaUbrator .

IN S TO CK: Net $379 .95
HA-I O L ow freq . t u ner a dapt s SX·1l7 f or 85 k c

3 me. Net $2 4 .9 5

Ken nell Sie das D L - Q T C ?
Die Clubzeitschrift des DARC (Deutscher
Amateur-Radio-Club ) mit ihren ausgezeich
neten technlschen Artikeln wird auch Sic, lieber
O~ f in den USA interessierenl
Das Blatt erscheint jeden Mouat und ist 64
Seiten stark, mit zusfi tzlichen 16-24 Seiten
" Ham-ads" aIler Art. Eine echte Amateur
Rodio-Zeitschrift!
Schweizer, Oesterreicher und Deutsche sind an
der Ausarbeltung ihres tcchnischen T elles be
tcil ig t. Fordem Sie gegen einen IRe einmal
das Prohehcft August 1964 an-Sie sehen darin
d ie aktuelle Reportage "Schweiz-Portorico auf
70 ern-Welle via Mend," hochinteressante Aus
fuhrungen tiber VHF-Ausbreitung und andere
Aktualitaten in grosser Zabl.
Und: was kostet das Magazln pro Jabr? 3~

Dollar frel Ihr QTII in den USA. Altere j ahr
gauge, his zuriick zu 1961 hekommen Sie komp
lett zu 2.50 Dollars, solange der Vorrat reicht.
Abonnieren Sie fur 2 Jahre urn 6 Dollar und
sparen Sic einen! Ihr Scheck und ein ige Zeilen
gcn iigen-cund Ihr Abonncment lriuft . Tnx O M
lind vy 731
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higher the tempe ra ture, the greater the m o
tion. Since the individual electrons don't think,
there's no p urpose behind their motion- or, in
other words, the motion is random .

But every motion of an electron gi ves rise
to a slight electrostatic voltage , w hich in a
closed circuit becomes a normal voltage . The
motion of a single electron results in a voltage
so slight that it's of interest only to theoreti
cians-but any electric circuit contains millions
of billions of electrons, a nd the total of all
their votages a t any given instant measures
up close to a microvolt. T his is well within the
range of detectable signal, with enough am
plificat ion in use.

Since the motion of each electron is ran
dom, the resu lting tota l voltage w ill con
sist of random amounts occurring a t random
times; it's completely unpredictable, and ap
pears as simply a hissing soun d in a speaker
or as snow on a T V screen.

T his "therm al noise" is d istributed equ ally
from zero frequency all the way up to (and
past ) the freq uencies of light waves, so tha t
no matter what p art of the spectrum a receiv
er is tuned to, it will find some thermal noise .

And since the noise is distributed equally,
it stands to reason that the wider tile slice of
spectru m you are listening to, the more noise
you're going to get. That is, if you have all
the selectivity in and are hea ring a slice of
spectrum just 10 cycles per second wide,
you 're not going to find as much noise there
as you will in a slice 10,000 cps w ide.

This result- the theore tical hoys talk about
it in terms of "noise bandwidth"- sh ows us
w hat's wrong with ab solute m icrovolts as a

••,
•

•,
•,·'•,,
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measure of receiver sensit ivity.
To make it more clear, let's take an exam

ple. Suppose you have a receiver which is
capable of good copy on a CW signal only
0.01 microvolts in strength; this would be an
excellent receiver. If noise happens to be
distributed over the slice of spectrum in which
the signal is located at the rate of 0 .00 1 mic
rovolt per cycle-per-second of bandwidth,
though, (and this is just an example-don' t
quote it as being fact, since actual noise is
not nearly so predictable ) then at a selectivity
setting which gives you 10 cps bandwid th,
the noise coming in will be 0.01 microvolts
and the signal will be at the same level.
Your signal-to-noise ra tio will be 1 to I , which
is difficult copy. If bandwidth is cut to 1 cps,
S!N will climb to 10 to 1. But if the band
width is expanded to 100 cps, the signal will
be only one-tenth as strong as the noise-it
will be so far in the mud that you stand only
a ghost of a chance of ever telling ifs there.

Now there's nothing wrong with the micro
volt idea-if and only if the "noise bandwidth"
of the receiver is specified at the same time.
But without knowing the noise bandwidth,
the sensitivity in microvolts tells you nothing
at all!

And the rub here is that "noise bandwidth"
is not the same as the ordinary bandwidth
we all know. To determine "noise band
width" you have to solve an integral equa
tion involving d ifferential gain, and who
wants to use calculus every time the receiver
sensitivity must be measured?

Still, many people like to talk about sen
sitivity in tenus of microvolts, since this quan
tity is re latively easy to measure. It doesn't
hurt at all, if the noise figure is also given. Or
if the noise bandwidth is given. But micro
volts alone tell nothing about the weakest
signals you'll be able to hear.

So how's with noise figures? The concep t
of noise figure was fi rst described in 1944 by
H. T. Friis, writing in the Proceedings of the
IRE, and has come into wide use in the
ensuing years. But can you define exactly
wha t it is? If you ca n, you're doing consider
ably better than most people.

Even the engineers who deal with the con
cept daily vary quite a bit in their defini
tions. According to the 4th Edition of "Refer
ence Data for Radio Engineers," page 375,
noise figure is the ratio of available signal to
noise at the input of the receiver to the avail
able signal to noise at the output. According
to the instruction booklet for the Polytechnic
Model 904 Noise Generator, a laboratory type
instrument, noise figure is the ra tio of actual
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receiver output noise power to that developed
by an ideal receiver. The ideal is not defined.

The common definition most often heard
is that noise figure is the ratio of actual re
ceiver noise to the noise of a perfect noiseless
receiver. This approaches the idea but the
statement itself has no meaning; the rat io it
describes is X/O, and any number divided by
zero is indeterminate.

Other definitions include "the ratio of out
put noise to input noise, divided by available
power gain (4 th Edition Reference Data,
page 769 ) and "the ra tio of carrier power
avai lable from the antenna to the theoretical
noise power when mean noise power and car
rier power are eq ual." And after that last
mouthful, the people who don't believe in
noise figure can hardly be blamed!

But the most accurate definition is the one
we started with : noise figu re is the ratio of
input SI N ra tio to the S/i-J ra tio at the out
put. In a noiseless receiver, there would be
no change in SIN ratio as the signal went
through, and the noise figure would be 1.
But all practical receivers of the conventional
type introd uce at least a little noise, which is
added to both incoming signal and incoming
noise alike, so the output SIN ratio is poorer
than that at the input. This yields a noise
figure greater than 1; in a very good receiver,
it will be somewhere between 1 and 2.

These "noise figures" don't agree at all with
those you normally see quoted, for a very
good reason. The "noise figure" we are using
at this point is a ratio only; it has no dimen
sions or units. In general use, however, this
ratio is expressed in db. A ratio of 2 (in
power, which noise figures are ) is expressed
as 3 db, while a ratio of 1 is 0 db. So the
theoretically perfect receiver has a noise figure
of 0 db, while a good one has between 0 and
3 db.

Now we have a noise figure in db. \Vhat
does it mean? \Ve saw earlier that the weakest
signal a receiver could pick up was limited by
noise, rather than by sensitivity in microvolts.
\Ve also saw that the amount of noise was in
fluenced by the "noise bandwidth." The im
portance of noise figure is simply that it
makes "noise bandwidth" cancel out, and thus
indicates d irectly the relative sensitivity of the
receiver.

That is, if you have two receivers side by
side, and each has the same sensitivity in
microvolts but one has a noise figure of 3 db
while the other has a noise figure of 6 db, a
weak incoming signal which is right at the
noise figure of 6 db, a weak incoming signal
which is right at the noise level on the 6 db
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receiver will be 3 db above noise level on the
3-db receiver, and will thus be considerably
easier to copy. Continuing, a signal which is
right at the noise level on the 3 db receiver
will be way down in the mud on the 6 db
receiver, and probably cannot be copied at
all.

It's important at this stage to note that the
noise figure indicates the best performance
of which the receiver is capable, and this
does not necessarily correspond with the result
you'll actually get in practice. In th e above
example, if you were trying to read a C\V
signal wi th the selectivity con trols set for 10
kc bandwidth, the signal could have been
boosted well out of the mud on either re
ceiver simply by narrowing the passband to
remove the unneeded bandwidth and its noise
contribution. Signal to noise ratio can be im
proved some 17 db this way in copying CW
as compared to fane.

But when both are set for the same selectiv
ity, and both have the same ga in, the receiver
with the lower noise figure will hear the
weaker signal, while the other one loses out.

'Ve can see from this that noise figure in
itself doesn't seem to have much meaning
either- but noise figure can be given along
with total receiver gain, with microvolt sen
sitivity, or with receiver output level, as a
measure of a receiver's ability to pick up weak
signals.

We really don't have to go so far to see
that noise figure alone has little meaning; a
piece of hookup wire an inch long or so will
have a noise figure of 0 db, but it won't be
much of a receiver. The important thing is
noise figure plus gain.

In view of this, the high emphasis on low
noise figures might seem a bit useless except
for one thing. To bring out this reason, we
have to sidestep a moment and look at gain
and noise separately.

If a signal is relatively free of noise, and if
we have a noiseless amplifier (it 's not possible,
but don't worry about it ), then we can gel all
the gain we need with no trouble.

If the signal is buried in noise when our
noiseless amplifier gets it , we can't do much
good. The noise will be amplified as much as
the signal, and the result , though loud, will
be just as unreadable as ever.

A paragraph back we said the noiseless
amplifier was impossible. However, if the
noise contributed by the amplifier is 60 db or
more below the level of the incoming signal
the amplifier is for all pract ical purposes noise
less. The amount of noise added will be so
small in comparison with the signal that we



will never hear it , and will have difficulty in
even measuring it .

So the practical p roblem is how to get the
signal some 60 db greater than the noise
without adding more noise in the p rocess.
Actually, the Su-db figure is a b roadcast
standard ideal. For ham purposes, where we
call tolerate qui te a bit of noise, 10 to 15 db
is often considered enough.

Let's try an example to see how things
work. Assume the signal is at a level of 1
microvolt and that each amplifier stage along
the way adds 0. 1 microvolt of noise. In add i
tion, let's say that each amplifier stage has a
voltage gain of 3.2, and that the signal coming
from the an tenna has no noise at all.

Input to the fi rst stage will be 1 microvolt
of signal and 0 microvolts of noise ; this stage
ampli fies the signal to 3.2 microvolts and adds
O.I microvolt of noise to the output.

The second stage receives 3.2 microvolts of
signal and 0.1 microvolt of noise; it umpli
fies this to 10 microvolts of signal and 0.32
microvolt of noise, and adds another 0.1 mi
crovolt of noise of its own to bring the noise
conten t to 0 .42 microvolt.

The third stage brings things up to 32 mi
crovolts of signal and 1.35 microvolts of noise,
and adds another 0.1 microvolt to the noise
to give us 1.45 microvolt in the output.

Similarly, fourth-stage output wiII have
approxima tely 100 microvolts of signal and
4.73 microvolts of noise. You can see that the
ratio of noise to signal is continually increas
ing. It began at zero, was 1/ 32 at the output
of the firs t stage, and by the fourth-stage out
put had cl imbed to 1/ 2l.

But with the specific figures we have been
using, the signal is still a little better than 21
times as strong as the noise after four stages.
This gives us a slgnal-to-nolse ratio of about
23 db, which isn't bad.

Let's go back and try a 0.1 microvolt input
s.gnnl. First stage output is now 0.32 micro
volts of signal and 0.1 microvolt of noise.
Second stage output is 1 microvolt of signal
and .42 microvolt of noise. Third stage gives
3 .2 microvolts signal and 1.45 microvolts
noise, while fourth stage gives about 10 mi
crovolts signal and 4.73 microvolts noise. The
signal is now only 2 .1 times as strong as the
noise, for a SI N ratio of 3 db, although it was
noiseless when it entered the receiver.

\ Ve can see also that every addit ional stage
of amplification hurts the signal-to-noise ratio
in this case, because more noise is added in
every stage.

Had the gain per stage been higher, or the
noise added in each stage lower, the original
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purity of tJ1C signal would have been more
closely maintained.

Let's see briefly how it would work with a
stage gain of 10, the 0.1 microvolt input
signa l, and all other cond itions the same as
the p revious example.

First stage output would be 1 microvolt of
signal and 0.1 microvolt noise; second stage
would give 10 microvolts signal and 1.1 mi
crovolt noise; third stage would be 100 micro
volts signal and 11.1 microvolt s noise; and
Fourth stage would be 1000 microvolt s signal
and 11 1.1 microvolts noise.

Signal-to-noise voltage ratio at the output
of the firs t stage would be 10 to I. At the
second-s tage output, it would be 9 to 1. At
the th ird , 0 to 1 also, and at the fourth, still
9 to l.

Compare this with the second example.
There, signal-to-noise voltage ratio after one
stage was 3.2 to 1, after two was 2 .38 to 1,
after three was 2.2 to I , and after fou r was
2.1 to l.

And in the first example, after the fi rst stage
S/~ voltage was 32 to I , while after four
stages it had dropped to 21 to l.

This ind icates that for good performance
we must have good gain per stage; with the
third example, the signal-to-noise ratio for a
weak signal stayed fairly constant at about
9 to 1 regardless of the number of stages. In
the earlier examples w ith less gain, SIN ratio
got worse with every stage.

Before we get away from the numbers
game, let's try one more example. This one
is more complicated. It assumes that the first
stage ha s a voltage gain of 20 and contrib
utes 0.1 microvolt of noise, while the remain
ing stages have voltage gains of 10 and con
tribute 0.2 microvolts of noise per stage. As
before, the input signal is noise-free, and we'll
try it at the 0.1 microvoltleveI.

Output of the first stage will consist of 2
microvolts of signal and 0.1 microvolt noise,
for a S/:\ voltage ratio of 20 to l.

Output of the second stage will be 20
microvolts of amplified signal, 1 microvolt of
amplified noise, and 0.2 microvolts of new
noise. S/ :,\ voltage ra tio is now 20/1.2 or 16.7
to l.

Third-stage output will be 200 microvolts
of signal, 12 microvolts of amplified noise, and
0.2 microvolts of new noise. SIN voltage ratio
becomes 200/1 2.2, or 16.4 to l.

Following the same pattern, Fourth-stage
output will be 2000 microvolts of signal and
122.2 microvolts of noise ; SIN will be about
16.38 to l.

Note that after the fi rst drop from 20-to-l
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to 16.7-to- l , the S/~ ratio doesn't suffer ap
plicable degradation from that poin t on
down the line. E ven aft er a dozen or more
such stages, the SI N voltage ratio should still
be better than 15 to 1, which is a db value
of more than 20 db! And this will amplify
stages having individ ual gain to noise ratios
of 50.

The diffe rence here was in the use of a
high-gain, low-noise first stage. It set the SI N
ratio, and the followin g stages didn't do much
to change it.

To get back to our subject of noise figu res,
this means that if one stage has a good noise
figure and sufficient gain, the later stages
need not have such good noise figures and
can be designed with only gain in mind. To
put it into a bit of engtneeri ngese, the total
noise figure of two stages in cascade is eq ual
to the noise figure of the first stage plus the
quotient of the noise figure of the second ,
minus one, d ivided by the gain of the fi rst.
This fonnula is not in decibels.

This Information takes ca re of our little
piece of hookup wire with a O-db noise figure.
It has zero gain also, so if we consider it to
he a stage and follow it with a noisy amplifi er,
the total noise figure will be (converting from
db back to ratio figures) noise figure of the
wire, I , plus noise-figure-of-second-stage_
minus-one d ivided by gain of wire, 1. \ Vhich
all boils down to the fad that the total noise
figure will be that of the second stage alone.

It also brings out clearly the idea that the
noise fi gure of the fi rst stage, a lone, sets the
noise figure of the entire receiver. T he second
stage noise figure may degrade it , if first-stage
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gain is not great enough, but nothing can
improve it .

And here is the importance of the emphasis
on noise figure. It p rovides a measurement of
the relative merit of tw o different circuits,
which is not dependent in any way on noise
bandwidth present, and which tells us in
sta ntly which of the circuits will degrade the
incoming signal the least. By using the stages
in-cascade formula, we can avoid being
trapped by the O-db noise figures of small
chunks of wire, but we will always kn ow that
a O-db noise figure indicates a better front
end than a 3-db noise figu re does, and so
forth down the line. And when noise figure is
measured through an entire receiver, the gain
problem is automatically taken care of. If noise
figure measures low, then the receiver has to
have enough gain to make use of it! If the
gain is too small, the noise figure simply
won't be low regardless of how little noise is
actual ly added by each stage in the receiver.

So now we know what noise figure is and
what its importance amounts to. But we
don't know yet the noise figure of our favorite
receiver. How do we find thi s out?

It's fairl y ap parent that the only way to
really find out is to measure it, since calcula
tions could at best show only what it might
be. But how is the measurement carried out?

Noise figure measurement involves the use
of a noise generator. This, briefly, is a gadget
which prod uces known amounts of noise. Two
general types of noise generator are in use
today; the first uses a silicon diode or other
semiconductor as a noise source, while the
second uses a "temperature limited vacuum
diode."

The semiconductor noise generator is fine
for rapid alignment or touch-up of a front
end, but is useless for noise figure measure
ment since its noise output cannot be deter
mined accurately. In other words, it is a com
parison device rather than a measurem ent
device.

The noise output of a "temperatu re limited
vacuum diode" noise generator, on the other
hand, follows a known mathematical rule. By
measuring the current Bowing through the
diode, the noise output may be calculated.
almos t exactly.

Don't let the long name of the device
scare you off; several good ones have been
described in the ham literature lately, and
are cited in the references at the end of this
article.

The technique of making the measurement
is to connect the noise generator to the receiv
er input but leave the generator turned off,
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and take a reading of the noise output of the
receiver. The generator is then turned on, and
its noise output increased until the noise out
put of the receiver doubles. Since we're work
ing with noise pOtcer rather than voltage,
this will be a 1.414-time increase in voltage.
A more accurate method is to introduce 3 d b
loss in the receiver, such as between the con
verter and the receiver itself, and ad just noise
generator for the same indicated output. This
avoids the problems of detector linearity and
meter accuracy by using the detector and
output indicator simply as comparison devices.

In either event, when the noise output from
the generator causes the noise output of the
receiver to be double that with the generator
off, it's fairly obvious that the noise generator
output is at the identical level as that of the
receiver's own internal no'se. To put it mathe
matically, what plus one equals two?

And with the amount of the receiver's noise
determined, you have the noise figure. To
get the reading in db, you simply work
the equation : NFdb = 10 log 20m , where I
is the noise genera tor current in amps and R
is the noise-generator impedance, usually 50
ohms. \Vhen H is 50 ohms, th is simplifies to
NF = 10 log 10001, and the 1000 can be
eliminated by taking the units of current as
milliamps ra ther than amps. T hus a reading
of 4 rna on the noise generator's current
meter would indicate a noise figure of 6 db.
A 2-ma reading would be a 3-db noise figure,
and a L ma reading would be a noise figure
of 0 db.

A couple of cautions-for maximum accur
acy, take 15 to 20 read ings and use the aver
age of all of them. Also, don't worry about
fractional d b, as even the National Bureau
of Standards has trouble measuring any closer
than a half db or so when it comes to noise
figure. The formula includes a couple of ap
proximations, which makes excessive accuracy
the rest of the way useless.

In addition, if the intermediate frequency
of the receiver is so low as to allow the
image response to be appreciable, the meas
urement will include the effects of image-re
sponse noise and may be as much as 3 db
lower than it ought to be because of this. Be
wary of extremely low noise-figure measure
ments-they usually indicate that error has
crept in . Typica l readings should be around
3 db on 50 me, 4 to 5 db on 144, and cor
respondingly higher at higher frequencies,
with conventional rf amplifiers. Drastically
better read ings mean that something's wrong
in the measurement techniques.

Now let's back up a couple of paragraphs
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and throw a wicked curve of confusion-and
hope we can untangle it before we finish!
You'll remember that we earlier defined 0 db
as the noise fi gu re of a perfect receiver wh ich
added no noise and left the origin al SI N ratio
unchanged. And a couple of paragraphs back
we showed how a Lrna reading on the noise
generator indicated a O-db noise fi gure. So
what have we when the current reading is
only a rna?

From the mea surement point of view, the
only thing it can be called is a negative noise
figure. The formula works out to give us - 3
d b as the noise figure correspond ing to thi s
current reading.

But from the basic d efinition of noise fig
ures, this would indicate a device which not
only had no noise of its own, but stripped
some of the noise off of the incoming signaI
and that's hardly possible either.

Until a coup le of years ago, all this wou ld
have been somewhat akin to arguing how
many angels could polka on a p inpoint. Bu t
with the advent of paramps, masers, and such
low-noise devices, the «negative noise figures"
suddenly became of p ractical importance. W e
now have d evices which, when measured in
the conventional manner, do give negative
noise figures.

However. this is not an in con sistency in
defi nition, and the new d evices d o not strip
noise off the signal. They do approach 0 db
in noise figure. but they don't quite reach it
and barring some more b reakthroughs, they
won't reach it un til someone figures out how
to make things work a t absolute zero.

What makes us come up with negative
noise figures is one of the assumptions on
which those approximations in the measure
ment form ula are based . The parti cular one
causing the trouble is an assumption that
the antenna is at room temperatu re, and views
space with approximately the same tempera
tu re. This assumpt ion allows the sim ple fi gure

«20" to be used instead of a complicated ex
p ression involving the charge of an electron.
Planck's constant, and absolute temperature.
But it also makes the Formula fail to work
right when you get near 0 db.

To keep from havin g to overhaul the whole
concep t of receiver noise fi gures set up in
the past 20 years, the sta te-of-the-art peop le
are presently sidestepp ing the whole question
by dropp ing the use of "noise figure" at
around the 2-db point and using «apparent
antenna temperature" instead . The apparent
an tenna temperature upon which noise-figure
calculations are based is 288 degrees Kelvin ;
this is eq ual to 15 d egrees Centigrad e or
59 degrees Faren heit.

Use of apparent antenna temperatu re also
includes the effects of all types of "antenna
noise;' so that it is actually a more compre
hensive measurement of receiving capability.
However, the major use of the temperature
concept today is in low-noise UH F work;
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Order now while price s are still law.

Alt abo,.. eenrerters era luppliad wit h Motorola tJ'pe connector.
r.r two SO -239 connector, Instead , add 'lle. N. Y.C. rel1denb
add 4';' uln tn.

VANGARD ELECTRONICS LABS Dept. H-IO
190-48-99th Ave. Halli. 21. N. Y.

TELEWRITER
MODEL "L"
FR EQUEN CY
SHIFT
CONVERTER

•-.._-,;;;;;,;;;,--..:!:;,--~.t_~ '199 (dual eye Indicator)
$279 (eR tu be Indicator)
$1 4.50 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 only automatically Ma rk hold circuit. l oop & BIas supply lor 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.
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Redline Electronic

Keyer Super·Kit

* Gives perfect code. from 5 to 50 wpm

* Built in speaker for sidetone monitoring

* Built in transformer power supply with silicon
diodes

* 4" wide, 5 V2 u high, 8 %" deep,S pounds

* Sockets ond terminal strips riveted in place

* High performance, stobIe computer circuits

* pru9~jn high speed mercury contact reloy

* Kit is complete with aluminum chassis. blue
gray cabinet, all parts, and complete de
tailed step by step instructions. Less tubes
(Iou, 12AU7, OA2, OB2, NE-2, HE-51 )
and key lever.

* This is the finest keyer ever designed for
amateur use.

* Introductory price is $39.95, subject to
change without notice. Postpaid.

REDLINE

JAFFREY, N. H.
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noise figure st ill reigns III the VHF/upper lI F
range.

Noise-figure calculations, whether they
come out positive or negative, can be convert
ed to apparent antenna temperatures and 'vice
versa by the use of the accompanying graph ,
As a sid e point , effective antenna tempera
tures of around 50 degrees are in use today
but they require highly exotic equipment , A
good paramp, however, will get to the 100
degree region ,

n ut this talk of apparent antenna tempera
tures is a bit off our subject of noise figure.
Let's look back and see what we've found out
about noise figure itself :

Xoise figu re is the ratio of the input signal
to-noise ratio to the signal-to-noise rat io at
the receiver output. and as such is a measure
of the amount of noise wh ich the receiver it
self adds to the signal. The noise figure is
usually expressed in d ecibels, with 0 db heing
the limiting case of a perfect receiver which
adds no noise a t all to the incoming signal;
such a receiver cannot exist .

T he import ance of noise figu re is that it p ro
vides a measurement of the relative merit of
two d ifferent receivers for weak-signal use;
with strong signals, noise figure is unimpor
tant , but with weak signals, the noise figure
.ndicates how weak the signal may he before
it becomes "lost in the mud ."

Noise figure can be measured b y use of a
noise generator whose output is accurately
known; however, almost any sort of error
which can occur will make the noise fi gure
appear to be better than it actually is,

Negative noise figures can appear to show
up d uring measurements of excep tionally low
noise d evices, but they do not actually exist .
T hey appear in measurement because the meas
urement Formula assumes that everyth ing is a t
a standard temperature , while in a low-noise
device the effective temperature is far below
the actual temperature and the noise figure
measurement Formula no longer gives accura te
results .

And for the mathematically minded opera
tor, here's an extra given by noise figu re :
when calculating range by the decibel meth
od. ( in which (a) transmitter powers are
converted to decibels above one walt, (b )
receiver sensitivities are converted to decibels
below one watt. and (c ) all path losses are
put into db also; so that the final result is a
string of db values to be added to determine
working range) the noise figure can be plugged
right into it too.

And there we have it-all about noise fi gure
(well, almost, anyway) . With this kind of
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CLIP

WORLD RADIO LABORATORIES
3415 West Broadway. Counci l B luffs. Iowa

Ru sh my Free WRL 1965 Cata log

IT'S YOUR QSL CARD
WEAR IT!

YOUR CARD ACTUALLY REPRODUCED IN
PERMANENT METAL, THEN MOUNTED ON A FINE
- - - - - -T1E CLASP_c::.,-,-:-:- C
WEAR YOURS WITH PRIDE. ORDER ONE TODAY !
lUSTSUlOYOUR CARD AND $4 00 (P P AND f f Lilia. ) TO

HE MAY HA VE EVERYTHJNG . Bur HE OOES N· r HAVE rH IS

BOX 73. NORTHFIELD. OHIO 4 4067. GIFT SHOP
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ll.
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U

•••

• l00's of Bar- a..
gains for the ::i
Ham, CO'ers U
& experimen-.
eer,

• EXclusive.
WRL ··Charge.
A·Plan" Ap• •
plication.

...J • The best-J
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ll. ll.-...J ...J
U U

• •4tNAM 4t
.ADDRESS •

• CITY STATE •
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• • •

EXCLUSIVE HAM CATALOG~
Now! the most complete amateur catalog <C
ever compiled. ~

HAM/cB~

'.

'" !\-• -
'"•

,

background on the subject, you need never
have any fears about "believing in noise
figure" again. And if you want to look for
some more detailed data-goodness knows
there are reams of formulae which were care
fully avoided in preparin g th is article-you can
start with the references listed below.

. . . K.5JKX

CDR TR-44 Rotator

I

Refe rences
Collins, Dar ry, I mproved Noise Generator Techniques,

V HF H or izons, J an uary, 1963, page 4 .
Thomas, F. L .. T emperature L im ited Diode N oise

Genera tor, 73, April. 1963. page I S,
T ilton. E . P.• N oise Genera tors-t heir U ses and L im ita

t ions, Q ST. Jul)', 1953. page 10.
" L ighthouse Larry, " Receiver Nctse F igures, G ·E H am

X ews, September- October. 195 1, page 6.
Orr, \ Villiam A. , and J ohnson , H erb, VHF H andbook.

Radio P ublicat ions I nc.
N oise Figure Primer, H e wle t t -Pack ard Applicatiou

N ot e 57.
I n st r uction :\lallual . PRD T ype 904 VHF-UHF N oble

Genera tor. P ol yt echn ic R esearch & D evelop men t Co. ,
Inc.• Brook lyn, X. Y .

Reference Da ta for Rad io E ngineers, F ourth E d ition,
International Telephone and Telegraph Corporation , 19 56,
pages 766·770.

Landee, D avis , and Albrecht , Electronic Designers'
Ha ndbook, :\I cGraw· Hill, 1957, pag es 7·128 and 7·1 29,

,
Wayne Green W2NSD/l

Immediately I am in the soup. What do you
write about a rotator? We got three of the new
TR·4-l's for lise on the mountain. We opened
the boxes ... they looked like Ham-M 's. We
installed them with no problems whatever in
Holm, KT V and E-Z \ Vny towers. They worked
exact ly like Hum-M's, which is to say they
were all you could ask for in a rotator. The
only difference I've seen so far is that the 44
doesn't have an illuminated dial on the indica
tor. \Ve're swinging a huge 48 element colin
ear-yugi beam around with one, a B y-Gain
tribander with another, and a 96 element 432
me beam plus a 32 element 220 me beam with
the third.

They work excellently. They don't windmil l.
They don't do anything wrong. And the price
is only $59.95. Cornell Dubilier is out of their
minds to sell them so cheap.

Free Publications

For the price of a self-addressed stamped envelope
you can learn the real details whi ch others have
attempted to obscure in ca. the Washington News,
and elsewhere.

" CUKE" • • • A discussion of the letters to the
editor of CO appearing in the July issue, together
with the facts and testimony to support the facts.
"WARN·June" .• • A paragraph by paragraph expose
of the lies and distortions published in ARRl's
Wa shington News June issue.

" WARN·July" • • • Ditto for their July issue. This
stuff is sickening.

BUILD ATV CAMERA!!
_ I Il P Il R I E NC I T ilE '"UN o r KAM R An l O ' 1 NE WE I T rR O IIT I IlR _

xew low cost Vidicon focu. & uer teeucn con e now ma ke It
poulhle to eens truet your own bud&et prleo>d T" camera . E ach
coli kit cornel complete with auembly ItlIt ruetionl p!UI a n
'"elly· to -bu lld " !Ii tube e1me ra l ehematlc. Complete kit only
$19.90. Postpaid delh'ery In U, S . and Canada.

Send IDe In coin fo r further Information.

ATV RESEARCH, Box 396, Soulh Sioux City, Hob.aska
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Conversion of the APX-6

To 1290 me Operation

Gianni Lovisolo 11 LOV
Malna te, vorese, lta ly

This piece of equipment can be easily mod
ified to make a complete transmitter-receiver
set for the 24 em band. It is ideal for mobile
work, since the necessary ac, de power sup
plies, the modulator and receiver audio stages
can be accommodated in the existing cabinet
with room to sp are.

The useful parts of this equipment are:
the rf section, the if strip, the front panel and
cabinet. All the remaining ( and it is much!)
goes to the junk-box . The transmitter is a self
excited tunable cavity triode oscillator using
a 2C42 lighthouse tube. To make it oscillate
on nonpulsed voltages as low as 280 volts,
some form of feedback must be used; more
on this later. The receiver uses a IN21 crystal
mixer, a tunable cavity 2C46 local oscillator
and a 60 me if strip made with six 6AK5
tubes; the original output is video so the strip
must be converted for audio detection and
amplification.

To facilitate adjustment. testing and trou
ble shooting, the converted unit is wired in
such a way as to be disassembled in three
main parts by just removing a few screws and
unplugging two octal and one phono plug:
I ) Power supply and modulator chassis.
2 ) Cabinet containing: mike input, loud

speaker, on-off sw and ac input p lug.
3 ) F ront panel containing the rf section, if

and audio strip, swi tch ing circuit, meter
and sensitivity control. Connections of rf
and if sections go to the existing terminal
strip mounted on the panel so even they
can be mounted and removed with a mini
mum of fuss. Another advantage of th is
layout is that wiring is and appears «d ean"
and uncrowded.

76

Disassembly
Remove front panel from cabinet by re

moving the screws hold ing the hinges of the
panel and disconnecting all wires from the
vertical 12 terminal binding post. Save the
screws of the binding post as this will be used
later. Strip all of the cabinet save for the two
fuse holders on front. Completely strip panel,
putting aside rf and if assemblies and binding
post. Now the front panel can be used as
drilling template for a new panel or for a thin
aluminum cover to hide unnecessary holes:
see picture 7.

RF Assemb ly Conve rsion
The rf assembly is made of two parts : the

lower contains the gear drive of the tuning
plungers while the upper part is the main
cavity bod y. Looking at it from the hack as

1) Modified cavity a ssembly: uppe r right,
ma in cavity body, lowe r right, cover pla te,
center left, 2C42 ca thode cavity.
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in picture 5, the right hand cavity is the
transmitter, the left hand one is the local
oscillator, the center is the d iplexer cavity,
originally used as changeover switch . It COl I

tained at 11340 tube excited by the pulsed
B+ to the 2C42 tube. This cavity was de
tuned by the firing of the 11l40, thereby pro
tecting the mixer diode from burnout. The
diplexer must be eliminated for the following
reasons:
1) Stable operation of transmitter oscillator;

otherwise the 2C42 oscillates strongly
only a t certain settings of the dtplexer cav
ity.

2 ) Receiver tuning ease; otherwise tuning
would require the simultaneous setting of
local oscillator and dtp lcxer knobs.

3 ) Safety for the mixer crystal which easily
bums out during transmission even with a
neon lamp in place of the 11l40.

After modification , a partition takes the
place of the diplexer cavity, providing com
plete insulation between transmitting and re
ceiving cavities. This in turn req uires the in-

2) Gea r drive tu ning mecha n ism a fter modi
ification .

sta llat lon of a new antenna input connector
for the receiver and a new input circuit. An
other necessary modification is the cutt ing of
local oscillator and transmitter plungers, since
this equipment was not designed to work at
this high frequency.

Mecha nical
Remove the gear drive assembly from the

main cavity body: see pictures 2 and 3 . The
gear drive has three plungers coming out from
top. Remove the upper p late (plungers side ) ,
remove the back cover plate ( the one with

,
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RF ASSEM8LY

Z 1 L. O. cavity .
Z2 Tra nsm itter cathode ca vity.
Z3 Tra nsm itter plate cavi ty.
#. All vo ltages marked are nominal values.
They must be trimmed fo r best s igna l to
noise ratio working on va lues of res istors R2
and R3 . R1 is meter sh unt , R4 adjusted for
250v.

M 0 -3ma meter with sh unt for 0 - 150ma.
51 mete r switch shown read ing xta l current,

othe r posit ion reads 2C42 plate cu rren t.
S2 T ransm it- Rece ive switch, shown in re 

ceive position.
A 1 Octal plug, plugs into B1 socke t on

powe r supply and mod. chassis.
A2 Octal plug, plugs inta B2 soc ket on

cabinet.
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4 ) Modif ied if st ri p now containing audio
detector and of amplifier.

move the center shaft (on which the d iplexer
knob is mounted ) push ant with hammer
and thin punch the pin running through it.

The best way to cut the local oscillator and
transmitter plungers is to have them cut by
la the. If this is no possible, handle very care
fully to avoid scratching of the very smooth
surface, cut with fine toothed Saw. Cut off a
9/ 16" length from the transmitter plunger
and a 3/8" length from the local oscillator
plnnger. If by accident the local oscillator
p lunger is damaged, it can be subs tituted by
the diplexer p lunger.

To reassemble the unit, put the two d ials
hack to 000, if they have moved while han
d ling, by turning their small gear. Screw for
two or three turns only the gear on the local
oscillator plunger and put it in its hole from
gear's side; do not engage this gear with the
one on the knob shaft yet. Now position these
two gears to have their tabs facing, then push
the plunger gear in place. The same holds for
the transmitter plunger, except it must be in
serted in its hole before screwing the gear on
it. Before putting back cover in place. lubri
cate lightly all gears. Clean the two plungers
with carbon tetrach loride and then put this
assembly aside.

Electrica l
Take the main cavity body and remove the

00 screws hold ing it together. see picture 1.
Three main p ieces will corne apart: the 2C42
cathode cavity, the cover p late with 2C46
cathode cavity and diplexer cavity attached
to it, and the main cavity body proper. Mod
ify the main cavity body as follows (see pic
ture 5. ) Drill a ~" hole, centered between
the B + connector hole and the right hand
insulator holding the plate d rum . This hole
must be level with the B + hole and insulator.
At this hole, solder the nut of the BNe connector

5 ) Complete view of back of reasse mbled
front panel.

,

1

,

3 ) Main cavity body a fte r modification.
Note how the rece ive r input li nk is connec ted
to the N connector.

spare fuse holders on it ) . This done, you can
see the drive gears. Put the tuning knobs
back on their shafts and rotate all three to
read 000 on the veeder-root dials: the
plungers are now at maximum length. While
turning the knobs, you will see that each of
the horizontal gears has a small tab on its
outer rim . \Vhen the d ials arc at 000, this tab
holds against a similar tab on the knob shafts.
These tabs make it stop at 000 and 999.
Study this position ca refully and, when you
are confident you will be able to assemble
everything back again, turn the assemblv
p lungers down and rem ove bottom cover.
Keeping the three horizontal gears in place
with your fingers, lift the bottom cover. On
it are mounted three long pins with two small
tabs at the top; wh en reassembling, keep in
mind that these tabs must go inside the cor
responding slots cut on the plungers' lower
body. Diplexer and local oscillator plungers
are removed by pulling them out from the
gear's side; the transmitter plunger by un
screwing its gear and lifting it from top. Now
remove and discard the central veeder-root
counter with associate gears and lock. To re-
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ELECTRONIC SURPLUS BARGAINS
- SAVE UP TO 90%

.50

.60

.75."1.00
1.25
1. 50
' .00a.eo
3.50
4 .50
S.50
' .00
'.00
7.00

I 10.00
11.00

I 12. 50
16.50

I 17.00

100 volu
200 volU
300 volU
400 volts
100 voltl
200 voltl
200 volll
400 volts
100 volts
200 voltl
300 volu
100 rcru
200 volu
50 volU

100 volt l
100 volU
300 volts
300 volts

SO volts
100 volts

amp.
Imp.
Imp.
Imp.
Imp.
amp.
amp.
s mp.
amp.
Imp.
amp.
amp.
amp.
amp.
Iml) .
Iml) .
Imp.
a mp.
amp.
amp.

$14. 95

.0. 5
. 0. 5
. 0. 5
.0, 5,
e
s,
as
as
as
as
as
60
60
ts

""'60
ISO

PO W E R LE VEL T EST S ET.

TS. 36!AP
Brand new, In or la:lnl1
puking, "as eeeessorres.
l [ea surel 10 to SO dbm.
8,00·9500 me.

COAX CA BLE R G59A! U

50 ft . ro ll complete with coal
flnlngl .
PR ICE $2.49 ea.

X·BA ND

S I L ICON R ECTIF I ERS

All r e e t r r r e e s
n s ted at maxi
mum peak in 
v e r e e voltaae
r ati ngs ; apl)rox! 
m ate fo rw a r d
voltlge drop. 1.5
vOIt I .

1:"IH6
1:"14.,
l:'oO i H 8
1:'oO I H 9
1:'o014 .~O

1:"1451
1:'00 1452
INI453
1:": 14M
11"1455
I:" 145f1
IN1458
IS1459
IN05P1
I N146!
1:-;"1466
1:"146,
1="'1468
I 1"05V1
l X1414

All prices FOB Ptffademl unless
oth eru';Ht noted. No COD's ,

C& H SALES CO•
• 2176 E. CDloradD St , Pasadena. Calif.

MUrray ' -7393

- TS-3.. A/AP

~
OS C IL LOS COPE

, T hla is ready to plur
... _ ~ Inlo 120 v. 60 cr.

~ U"nd hut cheeked out
and OK ' d . In carry

InK cue, leas cords wh ich a re easy to
ma ke. You look Into ll ght -shlel d lng bood .
th ru I magnU)'lng tens , and t he small- tube
pi cture Is l i me IS on I 5~ scree n . 0 · 40 d b
attenUlton In :! db Uf'P11 are eo accurate
thlt you use I S a n n l. Video nat 40 cy.
2 J1, me. Cantin. va rllble I WK'P 10 er-eo kc.
Bt:~T OF ALL. there Is a "Start-Stop"
s .... polltion In which (Iuhes to be viewed
each trigger thei r own sweep; s"'ee ps can
b evar led 4~ -8 , 20 ·50, Inu 120-280 micro 
seconds so accurate and linear t hlt you use
to measu re p ulse wi dt h. IN VALU AB LE TO
VIt;W T V P ULSE!'! l P ulses msy be
n..rlod lc or random, Jl'OS. or neg.. IS low as
0.1 v. and from I pip to 200 u-see wd.
B uil t - In dl"laY lets SWf'f'l) nut before pulse
IPpelrs. AT TH IS LOW P IlICE :'000 0:"£
:'oO E £D DO WITHOUT THIS WO:-,-oER
Fl"L !'!COPE !

US ED , GOOn CO:O-"D ITIO:'oO ... . . 529.95

RT · 82/AP X· 6 TRAN S CEIVE R
":18)' to convert to 1215 Mc H i m S ta t ion.
Hood Condition, Less T uht' l $9.9 5

POWERSTAT T YPE 20 e
i nput 120 volt AC, 50/60 . -
cycle output tlnKe 0 · 140
volli AC, ! amperes .
PlneE _$8.9.5 eac h

PO WERSTAT TYPE 11 6
Input 120 volU. 50 /60 cycle out put tinge
0- 140 volU AC, 1.5 amperes.
PRICE $1 6.9.5 eaeh

q
•

12 FT. T ELEPHON E
S T R ETC H CORD

3 conductor wire with JK·53
and I t" JI / GT pIUE.
P R iCE $1.49 ea.

-

RAD IO CO MPASS RECEIV ER
B5/ .\ ll:'oO ' Fnquency 100 to 1150 KC

Price . . $11. 50
R5 A/A U:-;. t -r tee _ , $21. 50
Loop LPZI 1.)1 P r ice $ 12.50
Contro l Box C4/A lt:'o0 7 P r ice , $ 1.50
I nd k a tor 181A P r ice , $ " .95

T CS DYNAM OTOR S
12 volt D .C. Inpu t , 9.9 smps ; output 440
volt H.C. at 200 rna new ,. $1.95

12 volt D .C. Inp ut. 3.6 I mps; output 225
volt H .C. at 100 ml new $2.95 eac h

VA R IAC TYP E V20 ~ I ~
input 120 volt AC SO/6$'
cycles output rlnge 0-1f0il
volts..20 Imper es. Iii .
PRICE . __ $37. 50 eaell~ I

D IR ECT·RE A D ING MAGNETI C
CO MP ASS

Full · f loltinE card. ecmpen-

~
. su ing magnet•. a nd dlalllgbt

• -; lull. In 6 - or 12-v. bUlb.
. Luminous d i l l. l ltl'd . by

Rendix · Ploneer. 3%," X 31,4 ~

4' X 31,j, ". 1% 11lI.
$8.50 post paid.

T YPE AN/ A R N· 6
RADI O COMP AS S

J(ocelver R /IOI/ AH NN . 6
lOO-li50 kc. in 4 binds:
. ;xee lll"n t condition.
P r lee $3".50
Loop AS I 3·S. ExC't'lIent
Condition. r-rree $27. 50
Ind icator ID9 IB/AR:S-6
xseeuent Condition.
Price . _ . . _ $ 9.95

Moun ts lIT-2'3 or l IT·2<4 E xcellent
Condition. Prlce Ea. , . _ , . S 9.95
Control fl ol C·H9A. Price , $ l ll.OO

MANUAL
H a ndhook of operating rnnrueuem. gen
era l Insta lla t ion IdJustmf'n t p lus :> pl Kel
or dlagrlms Ind Schemltlcs. Price S 3.50

Q

NT- 6 WILLARD
6- VOLT STORAGE

BATTERY
Hat ed 2.4 amp. h r.
,\ pproJ:. utmenstene :
J "' ~ I. x HI· w. x:!".. h . We igh t : I
lb. 3 oz.. (p las lle
tase) Dry-eharged.

MINOR SWITCH
Iu -posttfon, a-wle with
stopper coil and reset coli
6 -12 volls D .C. off-normal
n"n-brldglng wi pe r ap
orox. dlmena tons : 4" long
I 4%. h ig h x 1'ji" wide.
,n igh t : 1 lb . $9. 95

OI L CA P AC IT ORS
1 mM. 25 ,000 V. DC West inghouse I n 
terteen T)' pe FI' Style I JIJ 854 .

$39.95 ea ch
10 or more , $35.00 ea ch.

$2.50

POTT ER &. BR U MF IELD RELA Y
: S :M 5 L S S P DT
8.000 ohm 11 / 1 6~

dla . x I 11/16"
long. Approx. weigh t
1 o~. H erme tical ly
sealed. !'!tlndlrd ' ·pln miniature bile.

52.00

G E NE RAL RADIO LR -3
Combination hetero
dyne rseouener meter
a nd cf)'ual controlled
calibrator. }tange 160
kc to 30 me (and UP
to 120 me with har
monics), 115 'IC, 21
lubes. seecnoerr fre
quency I ta nd ard. Fre
cuenetes ("an he ",Id
on meter to within I
few ere tes . This II
the flOt'It frequency
meter you ..-iIl proh 
ably eV(Of see; voltage
reguj at ed and rem

peratu re controlled to extremes. It welllhs
155 pounds. but "011'11 t reasu re erery n it
ounce of It. T h ls used to I t' ll for OVH
$3000 and has been reee nus sold for ..
Utile .. $900 . Our petce II $75. Thfoy 'li
be irOn(! won and )'ou 'll never fo rglrl'
round! If " 011 lIllo ' thlt bUll:a1n. A sk
W 2S S0 or W 61T1I what they think of
thl'l r I .H' • . if ....on "'Inl to ri nd about
them , they 've used (hem fo r yurs.

GE N E RA L EL ECTRI C FU LL WAV E
BRI DGE G E RMA N IU M R ECTIF IER

Input 111 volt AC, out
put 115 volt DC at 10
amperes approxlmlte dl ·
wt'flIlons : 4%~ J: 4%" x' 'Ji. long weigbt : 3 %
Ih. ,
P R IC E .. $9.95 eaeh

RT·82/A PX6 TRAN S P ON DER
Good us,.d oond lt lon less tubes . . $9.95

T ES T SCOPE-SY NC H ROSCOP E_
PULS E A NA LYZER

ID- :>9/ AI'A - 1I . Late
production. :nodular
l ubust'mb ly construe
tlon. Video Impllner
Is flat 104mI'.
3BP I presentation .
Test -scope sawtoot h
25-20.000 CY. H I S a ll
normal t e e t c s ee p e
controls. As syncbro

500110 a nd p ulse analyzer, accepts posi ti ve
or negattre pulsea. Video delay circuit
pe rmits leading edge of p ulse to be seen.
CllIbrlted-dla l hor izontal s hUt measures
puls e durltlons f rom 0.5 to 100 enerosee
ends. srneweve -oseiuatcr ca libra tor meas
ures recurre nce rates from 200 to 6000
PPS accurate witbln 0.4 ,.,. Built-in power
IUPPly r t'qul rell 1I5v, 400 CY. 196 WIIU.
Externll 60 cy power s upp ly mil' be midI'
to f urn t~h plus 350 and-1300 velc and
6.3 eac. I n excellent condit ion. with a ll
19 tubes , sc hematic with parts va lues ,
par te- tocet tc n pictures, operat tng t nstrue 
uons. Iht'o ry exotsneuon. a nd mllnlenlnce
cha r ts. ShlppinE welgbt 60 Ibs. Undo
good. r' rrce each $19. 50
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shown in picture 3. Turning the connector in
this nut will provide variable coupling for 2C42
excitation. A copper shield must be installed
between 2C42 and 2C46 plate cavities. Position
it as shown in pictures 1 & 3. Prepare the re
ceiver type antenna connector as shown in de
tail A. Now drill a 7/ 16" hole level with the
existing transmitter connector. The center of
this hole is at lJ~" from the center pin of
the transmitter connector. Solder the new
connector in place. Cut the receiver an tenna
coupling link as shown in detail B. Solder it
to the extended receiver connector t ip . The
other side of this link is soldered to ground
near the local oscillator link; see picture 3.
These two links run parallel ; the exact dis
tance between them will be found during ad
justment.

Modify the cover plate as follows; remove
the diplexer inner conductor by unscrewing
the three screws holding it to the outer con
ductor. Now saw off the d iplexer outer con
d uctor. Cut the copper sq uare to cover the
hole left by diplexer as in detail C. Also cut
the copper round cover as in detail D . Also
see picture 1.

Modify the 2C42 catbode cavity as follows:
cut away the two bean shaped objects pro
truding from the cathode cavity inner con
ductor. Trim off the square flange from a
ENC connector. Now put back this cavity on
the main cavity body; be careful to align the
mounting holes of the flange (see picture 5 ).

Drill a hole %" in diameter on the cathode
cavity. This hole, in the vertical p lane, must
be level with tbe bole with the nut soldered
on it, and must be W' high from the cathode
cavity mounting flange. Now solder in this
place the trimmed BNe connector; then
solder its center tip to the inner conductor
of the cavity by means of a small strip of
copper. Reassemble all the main cavity body,
leavin g off temporarily the copper square.

The two octal sockets of the 2C46 0C42 must
be connected as follows: b lack and blue wires
to ground, white-black wire to 6.3 volts fila
ments. The blue wire is the 2C42 cathode
connection; it can go to ground through a
potentiometer, but tests have shown that best
results are with cathode at ground potential.

IF Strip Mod ification
Unsolder the wire connected to the hot

end of C·301, also remove the 22 obm re
sistor connected between this point and
ground. Now solder on this point a much
longer wire; this will go to the meter to read
xtal current. Connect to ground junction be
tween R-31 0 and C-344. The wire connected
to the bot side of C-342 goes to tbe rf gain
control. Now remove and discard all com
ponents connected to tube sockets Y·309
V·308 and Y·307. Be extremely careful when
unsoldering the leads of the last if transformer
from Y·307. Remove tube sockets Y·307 and
Y·308. At Y-307 goes a 9 pin socket for the
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12AXi , a t V-30B goes the potentiometer for
volume control. Now wire as shown in sche
natic d iagram. First triode section of 12AX7
s an infinite impedance detector, all follow
ng is conventional. This detector was the one
.vhich gave best results in this application.
Fhe audio output transformer is mounted on
1 brass plate as shown in detail E and pic
:ure 4.

Wiring
All external connections of the modulator

power supply should go to its octal socket.
The same holds for all parts mounted in the
cabinet. Units mounted on front panel should
be connected with the 12 terminal strip, and
through this strip to the panel controls. Con
nections between front panel, power supply
and cabinet should be made on ly through the
two octal plugs. Other details in picture 6
and schematic. Using a 5Jf" x 12" chassis
for the modulator power supply will leave
space for a de power supply for mobile use.

Adjustment and Operation
Test power supply and modulator by con

necting a jumper between pins 6 and 1 of Bl
octal socket on mod/pwr-supply chassis. To
monitor modulator, plug a record player into
J1 and connect a loudspeaker across the un
used secondary of JV6 output transformer.
To test if strip, inject a 60 me signal to the
BNC input connector. The bandwidth of the
if should be of about 10 mc; no attempt
should be made to reduce this bandwidth
modifying the six stage 6AK5 if amplifier as
this can lead to a lot of trouble as experienced
by the author. \Vith rf and aud io gai n con
trois set to maximum, sensitivity should be
quite high, even with signal gen. loosely
coupled . This done, connect the if strip to
mixer outp ut and, while monitoring lN21
current. connect B+ to the local oscillator
feedthru condenser C-403. Start with a value
of 25K for resistor R2 after you have found
the value which gives 250v at R4. When the
2C46 starts oscillating, a hiss is heard from
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A) rece iver a ntenna connector, BI recei ver
antenna coupling link, C ) copper squa re
cove r for ho le left by di plexer cavity, DJ
2C42 ca thode cavity cover ring , El of out
pu t transformer mounting p la te, F) feed-

ba ck loop co ble fo r 2C42. Cable leng th wi th
BNC connectors solde red on it should be, t ip
to t ip % ". Sta rt with thi s length a nd trim
for best results, G J feedback link for pla te
ca vity of 2C42 tu be .

OCTOBER, 1964 81



61 View of cabinet and power supply-modu
lator chassis.

the loudspeaker. You can now lower the value
of R2 to get more xtal current u;hich must
not to be more 0/ 1.5 ma. Now, with a piece of
wire connected to the antenna connector, von

•
should be able to heart your 144 mc rig.
Coupling between antenna and local oscillator
links must be ad justed for best signal-to-noise
ra tio on a weak signal; the same holds for
final adjus tment of resistors, R3 and R2. R3
is resistor controlling if plate voltage; if this
is too high, the if gets very noisy with de
terioration of signal-to-noise ratio. After best
coupling between the two links is found,
cover the diplexer hole with copper square
of detail C.

Resu lts
Transmitter Adjustment: This is, by far, the

most critical work to be done on your APX-6,
since it is not easy to find the proper length
for the feedback coupling loop. Apply B+
to 2C42 and a lamp or rf meter across an tenna
connector; while monitoring plate current,
rotate the dial knob. \Vhen 2C42 starts oscil
lating, you should have a dip on milliammeter
and rf meter pointer should move. Now ro
tate p late acvity BNC connector for maximum
output. Switch meter to read xtnl current to
sec if any rf is leaking to the I N21; if the
shield is well done, you should get absolrltely
no reading. Now determine transmitter fre
quency with lecher wires or similar methods.
If it is higher or lower than 1296, you can
change it by turning the transmitter knob;
but, if it is out of frequency too much, the
2C42 can stop oscillating. If this happens,
make a longer cable if it was too high, a
shorter one if it was too low. When the rig
is on freq uency, trim the loop cable for best
output. Plug the microphone into J2, set mod .
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gain to maximum and speak: you should get
fairl y high kicks on the plate meter with mod
ulation applied . Remember: the stronger you
modulate, the beller you will be heard with
this sort of rig. Plate current, with 300 volts,
should be around 50 rna. This is a bit much
for a 2C42, but I have been using one at this
input for more than one year (leaving some
times the rig on for one hour, or more, con
tinously d uring d uplex work) and it is still
going strong.

To date, four units have been so modified
by the author without undue trouble. Calibra
tion of the two d ials d iffers much from set to
set since this is affected by tubes capacity,
voltages, and so forth . However, average cali
bration is (but do not depend on it!) :
TX dial: 1276 between 875 and 9 15

1296 ., 930 and 970
RX dial : 1276 between 680 and 715

1296 ., 740 and 780
The most sure calibrat ion of receiver can be
made using the 9th harmon ic of your two meter
rig tuned to 144.000 me.

Resu lts
Frequency stability using these rigs at both

ends (or similar wide band receivers and
transmitters ) is excellent. Note that d uring
transmit all voltages are taken away from re
ceiver and this does not affect stability in any
way. The reason is the very wide if amplifier.
You can receive xtal controlled signals without
noticing any drift in receiver. For this reason,
voltage regulation was first tried, then omitted
as unnecessary. Using comer reflector an
tennas, you can expect QSO's of about 20
miles on "not in sight paths." From mountain
tops, you can expect to cover about 150 miles.
The author covered about 80 miles, using
comers at both ends, with very strong sig
nals. . . . IlLOV

7) Completed unit.
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VH F- UHF

B C Electronics
Telephone CAlumet 5-2235

Mic higan Ave. Chicago 16, Il linois

PANORAMIC INDICATOR

23 33 S.

MORE LUCKY BUYS-you save!
Silver plated RG8, 51 ohm, lower

RC9jU loss, 30 feet , with Pl·259A each $2.25
end, NEW
52 ohm-polyfoam, lighter we ight ,

RG8/U lower loss, non-contaminable outer 10c/ft.
cover. Current production, FRESH.
Odd lengths, 20 to 120 feet.

0·1 DC MA Clean-good takeouts, white on black. $3.50
1lf2" square, sealed

METERS. 3'(," rd, G. , .. scale 0·40 MA. $2.50
815 Dual beam power, VHF output tub e. $250

see page 8, sep't 1964 issue of 73. •
Ring mtd ceramic socket 15t ; ¥e" Teflon plate cap 23c.
Ham(es t Ichedule--Sprlnl' )(1111 P ark. Redford. Ind. Oct. 11.
All orders, ncept In emerl'entY or I ' m at a ham(esl. shipped
same day received . For free " GOOn u;'" sheet, send se lf ad 
ureSled s tamped enve lope--l'LE AS E. I'LEA!n :-Inci ude eum 
clent for postli:e & Insurance. Any exceu ret umed with order,

Co nver ters & Preamps.
50 thru 432 1I1e.

W rite for literature
Parks Elect ronics, Rr. 2. Beaverton. Ore.

Reyco Multibond Antenna Coils
Trops for dipoles • • • high strength • • • moisture
proof guoranteed to handle a fu ll KW.
Model KW-40 coils will , wit h a 108 foot antenna,
provide operation on 10-15-20-40-80. $ 12.50 set ,

For informat ion on other models write:
FRED L. REYNOLDS W2VS, 492 RCivenswood Ave.,

Rochester 19, New York

IP69/ ALA-2 See June 73 for conversion data shipping
wt 18 Ibs, October special $22.50

BC453-l ess tubes 12.95
R4ARR2 Receiver B.95
Transformer 530-0-530 volts-425MA 6.95
Transistor Amplifier--4 Transistor Hi gain Amp. on

Printed Ci rcui t Board Class B PI P output 8 ohm
0/0. Imp. $4.95

ARROW SALES-CHICAGO, INC.
2534 S. M ICHIGAN AVENUE

CHICAGO 16 , ILL INOiS

srrr DUAL FREQUENCY SHIFT TONE CONVERTER Northern
radio type 152, Mode l ane less freq. determining network.
You can use standard S8mc teretes. Each t one converter
unit is sel f contained including power supply. lIO·220V.
50-60 cy. 1 ph. O/A dim. l]"x3I/2"xI9" complete with
tub es, and cables also conversion info used Excellent

$4S.OO ea.
REGULATOR , for use with a line regulator follow instruc
t ion manual. For use without a l ine regulator to act as
an cvervcttege-unoervct tege protection for equipment
which may be damaged by high voltage or dangerously
low line voltage, we will send you a simple conversion
instruct ions. Power requirements 1I7V. 50-60 cy. O/A
Dim. 19" x31/2" x7" Mfg. Ptutco Corp. complete with tubes.
Instruction book and conversion instructions. Brand new

$9.00 ea.
We have most everything in TTY Equipment.

Send for Catalo g.

ATLANTIC SURPLUS SALES
181 Sackett st. , Brooklyn , N. Y. 11231 Tel. UL 5·7607

(Con tinued from page 4)
I nasty turn. If this kept up the clubs would
ret absolutely noth ing out of the convention.

Meanwhile a new employee had been added
:0 the Cowan staff. This chap, with his eye
m a better job, saw the problems that I was
laving and decided to help things along. Much
1S I dispise the type of person he is, I will be
'orever grateful for his part in my future. I
night have bumped along for qui te a few
.n onths or maybe even years in spite of the
.I ifficulties. It is so difficult to make major
changes in one's life.

He hrought up the idea of starting a new
magazine . . . he even thought of the nam e. I
laughed at this for I knew that there was
virtually no way to get a new ham magazine
started. Educated estimates ran to about $500.
000 to get something like th at off the ground
... and the low price of QST advertising put
a lid on the profits that could be made. Absurd.

He didn't give up that easy. He visited the
Cowan office one night and came up with
copies of the company fin ancial statements. I
was flabbergasted to find that CQ and our
other books had made a net profit before taxes
of over $100,000 the previous year! This par
ticularly burned me when I remembered the
$5 Christmas Bonus, complete with note saying
that Cowan wished it could be more. Another
little gem was copies of the circulation record s
for CQ. I had been trying in every way possible
to find out how the magazine was doing. I
wanted to see if there was any correlation be
tween special issues and circu lation , etc. T he
answer was always the same . . . "sorry, you
can't see the circulation records." \ Vhen I got
a Iook at the actual circulation and thought
back to the sworn figures that were shown to
advertisers I was dumfounded .. . and I un
derstood why these were so secret.

I d idn't have long to worry about th is
though. The next morning Cowan was in a
frenzy and demanded the circulation figures.
My friend had told Cowan that I had them,
but neglected to tell h im that he had given
them to me. I left and he got that better job.
Cowan apparently assumed that I was the one
that dug them out. He promised to pay up my
expenses, royalties, etc. I haven't seen a
nickle yet. I'll not hold my breath . Cowan, I
hear. eventually found out that he had been
duped and fired the fellow.

It was a tremendous relief to get out of that
situation. If only I had had the courage to
leave two or three years earlier when I saw the
handwriting on the wall.

I went to work for one of the largest ad
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agencies on Long Island and got together with
the Hudson Amateur Radio Council, which was
just being formed at that time. I pitched in with
them to put on a convention and before long
Cowan h ad to announce that CQ's convention
was canceled. I must admit that I read that
with considerable satisfaction.

After three months of being an account ex
ecutive I knew that this just wasn't what I
wanted. Sure, I could easily make twice my
salary at CQ ... but I wanted to be back in
the ham business. I decided to see what I could
do about starting that new ham magazine.

After several weeks of visiting amateurs
who might be in a position to bankroll me I
found that I was the only one the seemed to
have any confidence that a new magazine
could be successfuL

It was time to make a decision. I figured the
absolute minimum that I would need to get
started and found that if I sold everything of
mine that I could I might just barely make it.
I found a tiny furnished office with very low
rent and invested in a Ditto machine. Letters
flowed out to authors inviting manuscripts and
guaran teeing payment on acceptance. :1'\0
longer would an author have only a choice of
no payment at all from QST or a long long wait
from CQ. The response was encouraging. Ex
cellent manuscripts began to come in.

Next I wrote to every club I knew of and
invited subscriptions. My reputation at CQ paid
off here as pre-publication subscriptions poured
•m.

The first issue, by virtue of subscriptions and,
the support of many advertisers, was in the
black. It h as been a slow building process
since then. I've probably made a lot more seri
ous mistakes than I should have, but we're
growing all the time and we're still in the black
though just barely.

So much for hi story. I thought you might
be interested in some of it on this fifth anni
versary of my starting 73.

As you know, when I started 73 I put in
man y changes that I had wanted to make in
CQ. \Ve concentrated on articles and left the
operating news stuff to QST. The emphasis was
on simple construction projects and tech nical
articles for the average ham . . . not the
engineer.

Then, last year, the growing internal prob
lems of the League resulted in their p roposal
to the FCC, RM-499. I could see the fu ture of
our hobby in jeopardy un less someone had the
guts to speak up and try to stop things. The
situation was far more serious than almost any
one recognized. I looked around and there was
no one else to speak up. It h ad to be me.

84

My editorials have been strongly worded .
Oh, I try to be unemot.onal about these things,
but I can't really because I am in love with
amateur radio. I don't know how else to ex
plain it .

Le t me give you a little thought. The other
d ay I was sitting up on the mountain working
fellows on two and six meters. It was like
being at a huge cocktail party where I could
tu rn in any direction and en ter into a conver
sation with anyone I wished . I was in the mid
d le of a world full of people all having a good
time. Then I turned off the 'big switch" and
there I was all alone in the fog and rain up on
the side of a mountain in remote New Hamp
shire with no one else for miles around.

Ham radio is like that. No matter where you
are you have friendly people to talk to as soon
as you get on the air. While in Los Angeles a
few days ago I got on the air from W A6Jl'\O
and immediately the air was fill ed with people
saying hello to me from Hawaii, Wake, and
around Los Angeles. It brought a warm friend
ly feeling.

I ask the forgiveness of those of you to
whom amateur rad io is just a hobby or a
service. I'm in love. I love to work DX I
love two meters . . . I love six meters .. . I love
rag chewing ... I love to build equipment . . .
I love converting surplus .. . I love contests.
Yes, I even love writing this goddam editorial.
I'm going to do everyth ing I can to protect my
love. I'm not going to let p restige-hungry
ARRL directors and the bad management they
have bequeathed us continue without a battle.
I'm going to work as h ard as I can for the
success of the Institute, which I feel is th e
great ray of hope for the salvation of amateur
radio.

It pains me to read the attacks on me in
CQ. Huntoon's Dirty Letters, and their satel
lite \Vashington News. It pains me even more
when I get letters from readers who believe
these people. When this happens I know that
my typewriter has failed me . . . that I have
not communicated what is going on. This is
my fault and I know it . A great deal of the
p roblem is my terseness . . . I must learn to
to explain things more carefully.

For example, while visiting California I was
the guest of several radio clubs. Members and
local League officials came to hear me and to
torpedo me. T hey ad mitted it. By the t ime I
got through explaining what was going on in
detail the torpedos never came. I had a hard
time getting away after meetings and I want
to thank everyone that attended these meet
ings for the encouragement they gave me and
the great friendliness they showed (after the

73 MACAZ INE



SEMI-CONDUCTOR SALE
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10 WATT
ZENERS

Free CatalDg!
Add Postage!

SYLVANIA
EPOXY
DIODES

1 a mp 700Y

oSfor$1

BOY []42 VO>O V
6V [)45VO IOOV

§i2V 0 60VO l IOV
OV 0 10VO l24V
4V 080V

$1.49 ea.

Terms : Net, Cash.

BOX 294 Boy Saint Lou is
M ississippi

HUNDREDS OF TOP QUALITY
ITEMS-lleoeiPfl1l. Tr&nmrltters.

1:ll.croIJboDel. IDfflI'ten. Powu Sup
plls. :Helen. I'tJoneo, Antenn"', te
tllcatort,. Il'U&en. ~onnen. Am
pllhn. nm' cs. Cor:werters. Control
Doses, D1IJamoton. '1'ISI: Equlpm('ll t,
Moton. Blowen, cable. Keyers.
Chokes. HlUldsetJ, Swltctle8. ete.• etc.
Send for ,Fn:,o Ca.talOll-f)ept. 13.

FACTORY TESTED ! GUARANTEED!
0 2 25-amp Sillcon Power reets. st Ud $ 1o 10 Famous CK722 Tra ns is tors pnp . $1o 15 npn Tran strs, asst types & cases $1
o 15 pnp Transtrs, asst types & cases $1
0 2 500 me Mu a pnp Transi stors $ 1a4 G.E. 2 N I01 Tran si stors pnp $ 1

2 Mesa npn Silicon TransistOrl 4W $1o II 20W transi stors. 2 N1320 pnp, TOIO $1
o 2-0ne Watt 2N 341 npn . su., T08 1'

Bs Zener 6 vo lt diodes. I watt axial I
I 20 W Sll lton Mesa, npn, 2 N I648 . $1

o 10 NPN Sw itehing Transi stors $1o 10 PNP Sw itching Tra nsi stors 51o 6 Teus 150 mil 400v R~tifl ers . . $1aI 2 N1 18 npn en. " P la nar." 100 mc $1
I 2N105 900 MC, 900 MW , en.. npn $1aI lIN35 Tetrode 150 MC npn . TO l8 Sl
2 I N429 Zener References. 6 volts . I'

0 6 Upright Zener OiodOl , as st volts . I

B4 G. E. 2 N I10 Tra nshton, RF, npn SI
10 Power T rans istors, untested, T03 $1o 10 Texas Swit'. Transtn , pnp 'n npn $1o I 25 Amp. 100 PRY sll . -co nt r . recto S Io 15 Phi lco MAOTS 30·100 me, untested $1

0 .1 40W Trans ist ors. T 0 36, untested $ 1
0 25 Germanium Diodes. IN S4 equals $ 1

~
25 S ill eon Grass Diodes. untested I'
3 Texas 2 NI0.18 with heat . lnk .. I
10 zeeers. Ili al lead s , unte.ted .. I
30 Tran shtors. T05 ease. untested I'
5 SO·MC Tran shton . 2 N241, T05 I

POLY PAKS P.O. BOX 942A
SO. LYNNFIELD, MASS,

T6IA /AXT2 T V X'mittr. Like 'sny is oe ATJ -ATK . NEW 11.50
R23/ AR C5 1!10 -550T t c. The " q 5-er" . . . . .. ,GOOn 11.15
CU I 19A Cou pler . W/ 1S t-tube ampuners . tubes . . . i';X 4.15
RT821A P X6 l 'OnVl'r ts to 1215-1 2~16 me xeetece . . N i';W 21. 15
TS126/ U PM 8 Te~U APX6./27 Tubes, 10 Diode• . .Goo n 14.50
UP M8 Manual ~'flhlps 91531A . .. .P cst pa td N ~;W 2.90
eta. Cable Conno.'t'U Ul')18 to AI'X6. I ncl. C's -1 80 NEW 1.90
IfTl 8/ARC I IOO-1 56mc X~h'T. W /tube. &. n,S9 GOOD 22.15
MT230/ ARC Mount in, for ARC I . A ltC4 and ARC12 EX 2.85
RT58 / ARC , 2 ~2:; - J:;0 me . W /4 2 t.ube s, 2-2C3!lA' , EX 29. 75
C45 Control 80. r,,· AB C: and ,\ ltC I 2 X'C(!!n8 GOOn 1.35
T465/ A LT1 Xm ll tr 1 68 - 35 ~ mc \\' /2·61 618 , 100W ou t. EX 22.50
Schematic for T465/ ALT1 with parlS values . . .. 1.00
6 161 TUBE lOll wet t s @ 900mc . 63 ... . us @ 2000mc. EX 1.25
Sofket . Air Syste m Type for 6161 t ube, used . . . . . EX 1.25
SWR Brid,e, )lIfTOm.tch· Refiectometer. SO- IOOOP>e. EX 8.25
B lower. A. IYane Type an C.F.)I . • 12-24V. ACfDC EX 4.75
S et of 120 Xtals, Type FT243 5615 kc ttrr u 6850 kc In

2r. kc tncrements. l ' S te sted &: pa,.ked nO/11.T5
HV Probe M KV Insula llon. 500 meg eeetee res . . N EW 2.45
Meter, Weslon Model 843 500-0 -500 mlcro.mp. S" . xx 3. 85
Meter, Weston Model 840 0- 1 rna . 0 , 10 .c. le 2%- . EX 2.55
RE 2IARC5 Ant Rel ay W /)(eter &: " . euum C.p. cltor EX 1.85
R28/ARC5 Receiver. 100 ·1 56 me . . . EX 16.15
T2.1 /ARC5 Transmmer, 100-15 11 me . .•.. . .• . EX 14.15
TI 9 - 1I . 7 ~ 120 -4 .15 121-4 .75 122 -R.75 , . . ALt. GOOD
S N.16 / A PS3 1 W/ 5-1l07s , 46 other tubes , 2· 1II0wen EX 9.25
I0 59 /APA li W/ SHP I & trl tubes EX for P an.daplr . EX 11.1 5
APXI less tubes . antes or hl llh Qu. lI l,y PUll •• . . GOOD 2.15
T unln, Unit for APX I with 3 tubes .. GOOn 1.00
APNI Xu ivr 420mc W /Wohula tor . Lt'n lube. .. Goon 3.85
MN420 Bendi.. Dual Ind icator . . Goon 3 .50
Rt . Ang le Orin W/Ge. u &: Unhersal . ". ,haft . EX 1.00
UP M I IA A FC Chassi s W / 8 tubes &: eenemaue . .. N"KW 3.15

E. C. HAYDEN
Shipment : FOB Boy Saint Louis .

Goodby 73 Mountain
It has been a lot of fun operating up on

"my" mountain, but the time comes when I
really have to be practical. I can see now that
I am not ever going to have enough time to do
an adequate job of setting up and opera ting
from lip there. Between 73 and my many other
half and quarter baked schemes 1 do very well
to get up there once a week, which means that
I only get on the air about 30 nights a year.
\Veighing this against the investment makes it
obvious that I am being impractical.

T his would be a great spot for someone
with the time to set up on 220 and 432, as
well as the lower bands, for you have a pipe
line right d own into New York and Philadel
phia. 1 wanted to hit all bands up to 1296 . . .
I even have a small dish for it and a converted
APX-6 as a starter. I wanted to be on 432 me
TV, and have the camera to p rove it, Now.
after two sum mers of having the place, I
admit, even to myself, that I can't even see
far enough ahead to when I would have time
to pursue these interests.

The mountain is only about an hour out of
Boston and some four hours from New York

meetings ) (hi ) .
So, here I am, the self-appointed savior of

ham radio .. . the Mr. Hornblower, as W8 HII S
calls me. I hope you don't mind me volunteer
in g for this duty . . . and 1 hope you'll join me
lip on my soap box. This is a big soa p box and
it's lonely up here.

Skunk
A club in California called the other day

and offered to fly me out to talk abou t current
amateu r events They then tried to get Bill Orr
to debate with me, but he begged off , add ing
that being ncar a skunk, some of the smell is
bound to ru b off. He suggested \Vest Coast
D irector Harry Engwicht W6I1C Harry choked
a little when he heard the proposition and said
he had a previous engagement, though no date
had been as yet mentioned Next they called
Huntoon He could n' t give an answer until he
consulted his "superiors" After the d ebacle at
Harvard last spring when Huntoon and Bald
win came up to debate and ended up refusing
to answer any of m y questions, I can see why
they would rather eat nails than fa ce me.

K310P
Inspite of muddled reporting in other ham

magazines, the K310P case has been set tled
satisfac torily with an Order b y the FCC grant
ing Seaman an unrest ricted General C lass
License. In 1963 he had been issued a General
license which had a condit ion prohibiting oper
ation in the 50 me band.
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and it is a gorgeously beautiful quiet and re
mote vacation spot. From the front porch you
can see for over a hundred miles. Sigh.

In Un ity T he re Is Strength
Several ARRL officials have been bringing

this tried and true (?) cliche into play recently.
This is a dandy for people who think in terms
of slogans instead of thoughts. Even a mo
ment's reflection should recall the extensive use
of this phrase by Hitler. It is essent ially an
unarguable t ruth, unless one decides to try to
apply it to specific situations.

What is meant by unity? If th is means that
all 260,000 amateurs should get together and
work for some common goals than I am 101%
in favor. But what do we 00 about the fellow
that doesn't wan t to work for those goals .. .
the lazy ham that excuses h imself by saying
that he doesn't have the time for our goals . . .
and besides, they weren't his idea anyway. D o
we force h im to conform or let him do what he
pleases? And what happens when 200,000 of
the 260 ,000 decide the same way?

Or 259,000?
Does Unity mean that everyone should

ignore what AHRL IlQ did to WA2USA,
K2US, W0]RQ, W0GZD, W2BIB, and others?
Shall we tum the other cheek and lengthen the
list?

Perhaps Un ity means that everyone should
join the loAR? A great many problems arise in
the fanning of a new organization and it is
indeed fortunate that the Institute has not
grown any faster than it has already. Any large
influx of members would paralyse things.

Or does Un ity mean , "Shut up end do things..our way.

V H F Contest?
Though activity in the CQ VHF contests has

seemed to have been dropping off more and
more with each succeed ing contest, I thought
I would give their August one a try. After two
hou rs of contesting on both six and two meters
I gathered that no one else on two meters was
taking it seriously and about three on six were
trying with any enthusiasm. Of course 1 could
only hear what was going on in the Xew En g
land -Ne w York- Philadelphia areas and there
might have been all sorts of activity out III

Ohio or California.
Somehow it just d idn't seem reasonable to

spend twenty four con tinuous hours in a con
test with two or three other fellows.

C hanne l A
T he in itial response to my suggestion last

month to put CB gear up on ten meters on a
calling channel of 28 .6 mc has been encourag-

.6

mg. I hope to be set up on that channel on 73
mountain before long myself.

I have more than a little reason to believe
that the FCC intends to make the new CB
regu lations stick. I won't sp ill the bean s on
how they are going to do it, but it'll be some
thing you'll not forget soon . . . and something
that will make a very strong impression on any
CB'ers who think they are going to ride out
the new regulations, hamming away.

Though the CB manufacturers I've talked
to minimize the impact of the new regulations,
I can't help but think that quite a number of
the approxi mately 80$ of those now hamming
on eleven will get discouraged and want to
dump their gear. \Ve may find some mighty
fine ten meter gear available for peanuts in a
few months. Eventually there may be even
more CB licensees than there are today . . .
but obviously activity on the channels will be
much lower than now. \Ve may find some e B
manufacturers turning to ham manufacturing
while the slack created by the presen t mob
leaving is taken up by the new users of the
band, a slack which could take several years.

Fortunately the ham market is coming back
to life after the crushing blow of I\M-499 last
winter. It has been estimated that someth ing
over $6 million dollars in ham sales have been
permanently lost due to this blunder. Full
confidence in the future of ham radio cannot
be regained until the FCC acts to turn clown
this peti tion.

Besides our getting cheap equipment for
ten meters there is one other beauty of the new
CB regs . . . magazines, such as S-9, which
have been encouraging hamming on eleven,
will probably fade away,

FOR SALE
Summer vacation camp and excellent

VHF location combination. Six room lightly
furnished wood paneled house, four acres,
over 2,000 feet up Mt. Monadnock in
southern New Hampshire. Complete with
four towers and antennas (16 element
colinear and 10 element yagi for 6M; 283
element colinear-yagi for 2M; 48 element
colinear-yagi for 2M; 32 element colinear
for 220 mc; 192 element colinear-yagi for
432 me: fly-Gain tribander for 0-15-IO~ ( ) .

Shower, water heater, electric stove, refrig
erator, etc, Almost completely isolated . ..
no TVI for miles. Built by millionaire and
shows it, $21,500 (a steal), Write or call
73 for additional information .

73 MAGAZINE



NEWS
OF THE

INSTITUTE
OF

AMATEUR RADIO
The Institute of Amateur Hadio was created to

enhance the amateur radio fraternity, both na
tionally and internationally in scope. It also en
courages imp rovement in individual operating
techniques and individual technical advancements
in the state of the art of amateur radio communi.
cations .

Now is the time to join the Institu te of Amateur
Radio. A lot of leg work has been don e by the
General Secretary and the Interi m Board of
Di rectors to get the organization on its way. The
organiza tion is feeling its growing pains. It is ex
panding rapidly a nd concurrently with this growth,
greater effort has been expended to finn up rules,
regulations and organizational lines.

Fellow Radio Amateur-give serious thought to
your becoming a founding member now and plac
ing yourself in the position of sharing, in the near
future, responsibilities for the operation of the
growing organization down to area, state and club
functionaries.

How to Join
\Vrite to the General Secretary, Institute of

Amateur Radio, Peterborough, New Hampshire,
and request the brochure which includes the appli
cation form.

What the Directors Are Do ing
Recently the General Secretary traveled to the

\Vest Coast to d iscuss and coordinate affa irs of
the IOAR. Subsequently, with the benefi ts of
combined thinkin g and inputs from these Direc
tors, a meeting was held by Directors on the East
Coast to weld together all thoughts and ideas for
the conduct of business activities for the fall and
winter period. This includes the drawing up of
the constitution and bylaws for the ratification by
the IOAR membership. Also on the agenda is the
expansion of the bylaws to designate the positions
and titles of officers and qualifications for office
holders, and to delineate the finite lines of organi
zation and control down to the State Director or
Representative level, to include major objectives
within the scope of each level. This is a big job
and cannot be accomplished overnight. Progress,
however, is being made in these d irections.

Ma ny Volunteers
Scores of letters have been received both at the

office of the General Secretary and at the Washing-

OCTOB ER 1964

ARC-l TRANSC EIVER 100-156 Me.• 25 watts AM. Makes
fine z-meter station. With 28 tubes, schematic & conver
sion info l or z-meters. Less dyn. & xtats . Vy good used
condo 60 tns. $24.95

POWER_SUPPLY for ARC·1. 115 V. 60 cy. Supplies fil. &
plate voltages. Complete with power trans, silicon rect.,
punched chass is, etc. FIts inside ARC·l case. 10 lbs. $1 9.95

TUNING CAPAC ITOR, for your 6· or 2-meter final. 1.6-17.6
pl. 2000 vdc. spacing. 5/ 16" shafts extend out bot h ends.
This was made for t he ARC-3 VHF xmtr. 10/4 sq. 2¥4"
ove rall. $1.00 each.

5/1 611 to 1j411 brass coupl ing. 35c each.

TUN ING CAPACITOR, 6-170 pf. 1500 vee. Bud type CE,
slotted shaft for s.d. Adj . H t

,," sx. 2" long. 60C each.
2 for $1.00, 5 lor $2.00

Selenium Rect ifiers, a-phase, 14 volts, 60 Amps. Leece
Neville .#30605. lor use wi th t eece-Nevule Alternators.
Ship. WI. 6. lbs . $1.13

Selenium Rect ifi ers, s:ngle-phase. tun-wave br idge 55 verts,
3 amps. 3lh" x 4lh"" x 8lh". Useful for powering surplus
relays. motors, etc. 3 tbs. Only $1.00, 6 lo r $5.

BC-221 Technical Manuals. 3 different books available.
Spec ify (Models N, AA)j (Models P, T, AF, AH); (Model AK).
$1.50 each book.

Min imum order $ 2.0 0

Please enclose sufficient money with
your order to cover shipping costs .

S end for our latest flrer.

JEFF. TRONICS
47 91 Memphis Ave., Cleve land, Ohio 441 09

1·x· 1'- 2:"63. 2:-0 64. 2:0;:382, 2:0;:404, 2X 1681. 2N' ll'06 .
2:-11008 _ , _ . " ."" " _.. .. S/ ' I.OO

2N71, 2N201H. 2N2 74. 2N3 56A, 2N284t 2N525. 2;>;600.
Dynaquads, esnm e. 2SAI OI AA. l'.N12H. 2N 1S12
T /I. 2N396 O . K " .. . . . 50

l'ower-2N 116. 2N'235A. 2::"1'255. 2N256. 2NS01A. .
2Nl.l83. 2N1221 . . _. . 60

2N 11S. 2S441, 2N 443. 2N 114. 2::"0540A. D S 501 1.25
V.II.F.- 2N 2048. 2N ' (I 5. STU53 . 2:-;'191 _ .. , 1. 25
:"i'PS-2NI41 . 2:'0:214. 2::"OS5 ' A. 2:"i'S17A. 2::"0385A.

2S388. 2::"0568. .. S/I.OO
2::"0356. 2::"0619, 2 ::"0 439 . 2::"0414 . 2::"01000. 2:" 1302. 2:"1 30 4.

2S 1413 ., _..................... .. •sa
2:-;'6116, 2::"0697. ~Illoon _ _..•.. •75
Poo«'r-2::"01218. %S I292. 2:"1294 . .. . . . . . .•50
DeLuJie J.nHlon .,stem. 6-12 eeeeuse ITd_ Comp lete

Tungllol unlt , fa ctory packed. with complete Inst rUdJom 21.9S
World ', smallellt ra d io. ~ .. Ji 1 ~ Ji %. Kit ... _.... 8.9S
\\ 'a tk le -Ta lk le : C.D.. Met al cue. CTysta l controlled.

5 t ranslston. no license re Quired. n euerr & Ant.
Ind .. __.,. , _. __. " . _ _.. 53.88 a ,air

1'. C. B oa rds loatled with trans istors . compone nts T /l. . . ' /1.00
P. C. Board 1 1M, " IQ.. with " P h llco" 2::"01142 . aub-mfn.

CrYsta l. T he rmistor. III-Frequency coil. e tc .. can he
used as a convener. trlmmltter , oscillator, etc. . $2.00

2 watt amnllrIe r. K it: :I t ransistors Including 1 power
trans istor. with ~"hcmatlc and Instructlona. . , _.. S.OO

D lodos- I N'34A. I N54 . 1N90 . IN126. 1N25I. etc 12/1.00
em......n. 11'\' 181, l:"~H , 11'\'411. IN91 . I :"H2.

1N93. 11'<531 . . SO
lt~tlf l e rs-1 S39 1 . IS393 9. IN401l . IN2611 .

IN2611. 1:"2612 .. . . . .. _ " .. ... •50
geners : I N 429, 8\"3424 . 8.3372. tln2. 6.2\' .. 2%V..

I',~\". • 18V. .. . . SO
12 1'011 . 1 waH; SCD 3 amp. 100 P lY 1.00

F.lectroIyt lcs :-Sub. mln. a U nluea .. _. . . 8 / $1.00
T a nta lytia :- S ub -ml n . 10 lDOlI t ·needed values .. . 10/$2.00
" T ur ll('r" moo..J 80 mlcrophone--tlpe<'lal . 8.95
Trl nllformers-8 uh -ml n Driver & Output all C.T. S/ $ I.00
455 RC. 08('. . 1.1" .• C.T .• % r %", an s lu es 4/$1.00
g ub -m tu speak...". II ohm . 1M ohm. 1% 10 2'>i: " 1.00
T weeters . 34," square, " Deauts" . . 1.50
Sub-mi n volume Mntrols with Iwltch. 2.500 ohm.

5 K ohm. 10K ohm. )'our cboice _.. ' /$ 1.00
20 K oh m. 200 ohm precision wlrewound " Jlellpou "

.5% T oJ. ... . .... 1.50
Ampllrler- 3 R aJ"lheon lubes In 1" x 2" c)'lln<ler-::"Oew . 4 .9S
r'uement tUllsformer-PrI. 115 , . 60<"y. sec. 24 v. 1.25
IlCA sen ior voltohmyat & P recise VTVM . used. Spec. 35 .00 ...
Write for Free Catalog _ Min imum order 53. 00 prePllld

P osta ge Free in U. S .A.
TRANSISTORS UN LIM ITED COMPANY

Post u tnee Box 442. Gr,al Neck
l

L. I.• N. V,
W arehouse &. Offite - 462 I er tho Turnpike.

Mineola . L. I.. N. V. - S I6 · P I 7·7221
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loAR News -co"l'd

ton office from individual radio amateurs, members
and non-mem bers, volunteering their services for
the promotion and enhancement of the IO AH
organiza tion. To those of you who have not re
ceived replies to your fine letters, let us ask you
not to be discouraged, as all the mail will be
answered, and the information you supplied and
the qualifications stated are being categorically
filed in order that in terim and fu ture req uirements
may be supplied from these sources. Members of
the Washington office have been assigned the
task of replying to you r letters. Please he patient
with us. It cannot be over-em phasized that your
genuine and sincere in terest is truly appreciated.

Dues Study
The Board of D irectors at present is studying

th e economics of the Institu te at its present level
uud is fo recasting costs of future opera t ion as op
posed to future potential resources. A serious con
sideration is underway to retroactively reduce an
nual dues a nd to include with such dues a tangi
ble, direct benefit that the IOAR members will
immediately aprecia te. Appropriate announcement
will he made when a decision of the Board has
been reached.

Milestones and Goals
Looking back over the past 18 months, it has

not been an easy road . It takes money to establish
and promote a new organiza tion. The founding
membership dues were estah lished a t S10.00 in
order to effectively promote the Ins ti tute. The f irst
fin ancial statrnent has been sent to the members.
\Vithout goi ng in to details, funds have been spent
for such things as membership certi ficates, d ues
cards, postage , stationery, brochures, banners, but
tons, paper stock, reproduction charges, labor, and
financial assistance to radio amateurs involved in
legal cases pertaining to the operation and main
tenance of a n amateur radio station.

Now that the Institute is bordering 1,000 mem 
hers, a n established goal has been set at 10,000 hy
Jlily 196,5.

A Rea l Accompl ishment
The Institute of Amateur Radio has now estab

lished a registered lobbyist to function on behalf
of the Institute and to carry out instructions of
the Board of Directors in connection with legtsla
tive matters concerning amateur rad io or its re
lated activities, with Members of the Congress of
the United States. The registered lobbyist resides
in the \Vashington a rea.

Food for Thought
It is the dedicated aim of the IO AR to maintain

a truly democratic organiza tion in which members
may consider themselves as individual representa
tives having a voice on important policies and
other matters affecting the status or preservation
of amateur radio. These facts will be borne out
in the consti tu tion and bylaws soon to be released.

If the geopolitical si tuation remains at its present
level there ,..'ill he. in all probability within the
next th ree yea rs, a n International Tclecornmunlca-
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tions Union Conven tion for the review and reestab
lishment of the world radio frequency allocations
and assignments. I t is the goal of the IOAR to
secure enough economic strength to be placed ill
a position to be recognized and to he heard in con
nectlon with the acqu isition of additional amateur
radio frequencies and /or in the defense of the
existing amateur rad io frequencies alloca ted within
Region II.

A growing concern of the Inst itu te of Amateur
Radio is the witnessing of a recent ill experience
of crass commercialism within the sphere of the
amateur radio hobby and service. It appears that
a mateur radio per se has been linked unnecessarily
hut by design ,..-i th two well known manufacturers,
In some areas there is evidence that ama teur radio
has become a testing ground for the professionals,
\Vhile we J o not wish to 'cut of! ou r nose to sp ite
our face: it m ust be borne ou t tha t the amateur
radio spectrum should be u tilized by radio ama
teurs and for radio amateur operations and con
trolled as such by the FCC as a purely amateur
spectrum , excep t for bona fide Government shar
ing of frequencies. The portion of the rad io spec
trum assigned to radio amateurs is fully justified in
the United States and its possessions by FCC
Regulation 97.0, Basis and Purpose. This paragraph
alone, of the Regulations, is the crux of the justifi
ca tion for amateur rad io operation upheld by the
U. S. Covemment at Internat ional Conventions,
notwithstanding important national d efense con
sidera tions. Let no one threaten this amateur
privilege through mercenary actions and selfish ex
ploitation of the amateur radio hobby and service.
In furth er substan tia tion for the existence of ama
tcur rad io in this count ry, one ca nnot overlook the
economic factor in connection with the f ree enter
prise system of our country. In this respect the
hobby of amateur radio does support a share of
the gross national product. \Vhere does the IOAR
fit in? The IO AR intends to in fl uence the binding
together of all radio amateurs for the common
good in support of amateur radio and for the pro
tection against an encroachment by the commer
cial services to potentially en te r upon currently
authorized amateur frequencies. The IO AR, as a
body of amateurs, in tends to gua rd agains t greedy,
mercenary influences and the exploitation of the
radio hobby by those few who would divid e the
m ultitude and the ranks for personal gain a nd
other convenient reasons benefitting only to a
minority . T he IO AR concepts a re to steer the gen
eration of ideas and proposals through its member
sh ip. \ Vhat say you?

Edwin M. Schoad
Director, IOAR
WA4PDX/W9AIY

How to Jo in
Send your name. call, address, and $ 10 dues

to Peterborough, N . H . You will re ceive your
m embership certifica te, membersh ip card a nd
insiders' newsletter in a few d uvs .
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New Products

HQ-145A
lIammarlund has added some important im

provemen ts to their very popular 145 . The "A"
now has separate detectors for A~I, SSB, and
C\V, improved electrical and mechanical sta
bi lity, silicon rectifiers (for much lower heat
and higher effilciency}, and 115/ 230 volt oper
ation. The price is $289' More info is available
from Hammarlund , 53 West 23rd Street , ]\TCW

York 10.

~.-
Ii)

-~..\~ Ii

Lafayette HA-350
Lafayette Radio Electronics Corpcration,

III Jericho Turnpike, Syosset, L. I., N. Y. an
nounces a new ham radio receiver. Model H A
350. One of the most important features of
this unit is the use of a mechanical fil ter in the
455Kc IF section offering high selectivity of
2KC bandwidth at 6 db down and 6 Kc at
60 db down. A tuneable preselector circui t
gives a sensitivity rating of less than 1 micro
volt for 10 db signal to noise ratio. The 100
Kc crystal calibrator and 15~Ic WWV band
provision assures accurate calibration. SSB
recep tion is improved by the use of a product
detector which provides selectab le upper or
lower sideband. It measures 15W x 71'H x 10"
D. The net price is $189.50. Its matching
speaker model HE-48 sells for $7.95.

Squala Tree
Cushcraft's Squalo antenna turned out to

be an instant success. Now they're stacking the
Squalos starting with the 40M one on the
bottom and going on up to 6M on top. The
whole works is only 27' high and 16' wide. If
you leave off th e 40M Squalo it is only 11' high
and 8' wide. Write Cushcraft, 621 Hayward ,
Manchester, N. H.
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A LL·BA N D R ECEI VER
B ARG A I N: Continuous
lunlne 550 kc to 43 me
Voice. CW, Me W. H- of:;1
ARR·1 hi ' 2 II.IKelI U F .
2 nun of» lie I F .
'~l)ulte Local Ose. wfVll
AF. S · }let er. Noli e-Lim 
Iter . Crynal & non 
cryau! I F I'as. In 6 pass
eeteeucne. Lees PWf , ply
but " j pwr I Pb' dwg ,
complete H and book, and much oene r dati . Che('lF:ed 14950
100~ pelted. fob Loa Ancel" . only .. . _. . . . .. •
Add $30 to r $ 115/230 v 50/60 ('J' pwr sp ly, A dd $20 for
mod lflca tlon hy \I~ to ~Sll 11)" a,hl lt l,," of " roduct Detector .

TIM E P AY PLAN : A u)' purcha se tota l ing $160. 00 10%
or more. down pI )'menl only

AR C-:; Q- :;' o,>r RcvT 190-550 II:c w/ S5 ke It" . . u s..... 2nd
conve n er tor ,b,ne Of ot he r rc,"". Ch('('ked erecrr t 
ca llY, w/lotl of teen. da ta, w/ spline kl1l)b. 1;1 Ibl
fob l.os AnII:'. . .

(Add $8 for extra -clean selected unt t.j
NAVY' S P RI DE . RB S RE C EI VER 2-20 me 14-lube s u~rhet .

checked &. readY to use. _ /V'flff IPIJ' . teen data. 69.50
foh C- harh.ston . S . C.

AN/ A P R-4 RECEI VIN G S ET: Tune 88 to 1000 me. Ind udel
TN- 16. ) 7. IS / APR 4 : plu,: ha ndbook: checked. 179.50
grtd OK fob Lol An,ellli '

Add '60 tor TN -19, 97~-2200 me : add $125 for TN-S4, 2175
4000 me : add $30 for A.'I /Fll eere ton of the rcer , ,,/60 CJ'
pwr I ply' add $90 for 60 Q }' anadapter 30 me ~ I % me IP
Ill : a(t<l ' ''12.~ for n op Panadapter w/S- ('n . 80 me ± S me.
L M F R EO. MET E R 125 kc to 20 me h combln. heter. rreQ.

meter & I lgna l se uree, CW or A~1. aecuracr . 01~. xU
n llh. (' lean, checked . 100% grid . ",/ plug, da la , 57 50
16 lila fob I.A . ... •

Add $22 for L~I I PIJ' ,,/pIUIS, dala. or '10 for EAO. conntU
ror L:\I w/ na rl s , (b tll. In('lud..d
TS-323/U R. 211 -~OO mr, sl rnl la r O t: HT~{ :1 1 F:\I -I . Cry" a!.

001% W/handhook supplement giving supplementary xt t
('heo:-k ' pofms & Instruct . to " . , , closely approa ch ('rY~1I 1
accurary. " W/ schema t lc . InlItruct " pwr ~ply dau. . 19950
('I...n. ehffked. 101l~ tTtd. foh 1M Anll' . •

BE RKEL EY COU NTE R 1::5511 II ha Bie 0-2 me fren , m~tef

plu . extende r 10 42 me 100% OK grid. w/book. 795 00
rot> l .os Ana:e1el . onl, . • _

P WR S P LY FOR ART- ' 3 &. OT HE R X MT RS. 7950
1151' MI /60 .... 10 both HV'. oul. New ...:

TES T SC OP E TS·, ,*/ AP 40 cY-;S me ~ 3 db. 3950
T....n~ s tmute tes II" screen. R t'ady 10 u, e •

TEK TR ONI X SC OPES ll'rtd OK & 1I:'0rgt>ous. w/tH.>oks : jt!\1 4<', '
DC to 10 me : sens tt , 80 mv/ ern; sweep Cl lI b. 39500
U1'/em; ClUh. d~rJ~tloo . •
1::514.-\0 II ..me plus Vlll.... De lay Li ne 450.00
1t513 : IIY aN'f't. for pUlst'~ . 20 me Pili 495.00
;tt31ri n 3" l "Ope a (ld~ 1'ery s tow sweeps 1I95.00

H EWL ETT.PA CK AR D GOOD I ES II:r ld OK & w/ books :
- 1000 l"lecondarY Low f'rtoQ. l"l tandlrd _. . ,. . . 295,00
;i202A l..o..-Preq. Function Generator 295,00
1t410A all- pufl)Ol<t' . VT~I UP 10 100 me .. 150.00
ltS20A Del'ade Sea ler changes 10 me to 100 ke.

r r l"l ch rnld t T rl ll' ltt'r ad ,led , how ntee I . 295.00
1t4000 ee vtvm puh I nd . c cnte. 1t200A de : me converter

enahln ac &. de VTVM use down to as low II
1 m1' ' ull ll'ale. As nair 265.00

LP S IGNA L G E NERATO R 9~ me to 50 me 19950
1%, ('allb, Vo 10 1.0 1'. ("omplet t' , ....rtlrt t'd •

TS.4111A / U S IG NA L GE N, .0,5- 40 me 1%. I t! 279.50
('lI l1h.. Vo ('IIUh. to 1, 0 1'. ("ertlf ,

GE N. RAD IO .t:805-C MICR OVO LT ER 16 ke to rin me.
2 l' loto 31% ohm.. L ib new. 100';' grid . 750.00
w/hMk. Re ll'nllr "22M . onl,

MEAS. CORP. 1tao SI GNAL GE N. 2- 400 me. ~ % , 37500
Vo ('all b. to 100 .000 U1'. Certltled ., . •

ROLLIN S r liOA (T~ -601l /UI ) flC ItOYOLTER 40.1 to 400 me.
UP w 10 v Inw 50 ohm• • up to 10 .-Iu C W o 1295 00
Re ll'u lu $111.000. onlY . •

NAVY LA E· 2 MI CR OVOLT E R 1120 · 1800 me. new. 12950
../ all chafll . cord• . hook •

C_BA NO MIi!RO VOLT ER AN/U R M·S5. U S- II km c. - " .
to 0 d bm . w/all pul. e mod. capa bili t ies. I nte rna l 29500
4011 ('y pwr ~ply •

BOO NTO N 1t202- F MICR OVOLTER 115-225 me. 27500
1111 (0 0 2 l' CW/AM /FM , fWW, with book •

BOONT ON "tt 152A CIT IZ E N'S BA ND MI CROVOLTER 1-5
me t or I F 20-28 me for Hr. AM & 10')1 , w/5 mod .
tr~Q. Cp 10 100.000 U1'. T ermlnaled cord. PWl' 225.00
I n.y. hook. IV"td

X·BA ND MICROVOLTE R TS _7S9 B/ UPM _IO, 8.5- 39500
!l,1l kme ("W /F:\I /PI'tf . -83 to 4-30 dhm •

W ESTON IN DU STRIAL-TYP E TUB E ANALYZ ER M...-l
686 Type 9 H hll 6 met~rs . 42 eon trcte . W / book . 17950
"Ie. ....n-t , r ' /nl lar IllnD, nnly •

N EW LOW PR ICE on ungraded .!H LICO:'i 1l10D};!'; , 1'ulon.
PH" . &: Cu rrents . some 1'00<1, l ome bad , you a:rade 2 95
t"t'm with Instr uction Included, tOO for on ly . . . •

P LE NTY MORE WOND ERF UL MATERIAL I Ask for your
,..'eds l We A LS O BUY you r eaee.. mdse .

R. E. GOODHEART CO., INC.
Box 1220-GC BEVERLY HillS, CALIf. 90213

Phones: Area 213, office 212·5101, messages 215·5342.
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FROM IBM COMPUTORS

$100.00

MEMORY DRUM, apprex, 40 read-write
heads, 115 Yolt 6D cycle motor.

Short Treatise for Curious
Hams and Amperex

Stockholders

j

$25.00

MEMDRY PLANE STACK, WIRED, l DO
cores per frame, 7 fra mes per stack.

JOHN MESHNA, JR.
19 ALLE RTON ST. LYNN, MASS.

73 MACAZINE

Amperex has been coming out with new
transmitting tubes faster than we can count
them these days. One of the many interesting
ones is the 8163. All of you that use linears
with bias and screen supplies can read the
specs and weep. It's a high mu power triode
for use as a zero bias class B linear in sideband
applications up to 110 me. Dissip ation is 400
watts and as you can see from the photo, the
anode is very rugged. A cheap low velocity
blower will keep it happy; no need for an air
system that could be used for testing a Boeing
707. Drive requirements are modest, d istortion
is very low and efficiency is excellent.

One of the most popular VHF tubes around
these days is the 6360. This little dual tetrode
is sell neu tralized, very easy to drive and has
a respectable output. Amperex, who in tro
d uced the 6360, has announced some new ex
tensions of its family. The 8457 is very similar
to the 6360 but is especially suited for fre
quency multiplication. The 8458 uses a Novar
base and can provide 30 watts at 175 me with
only one watt of drive. Like the other tubes,
it is Internally neutralized and hence very easy
to handle.

Most of us will agree that transistorized
eq uipment has many advantages over tube
equipment. Even the spark boys are getting in
terested in semiconductors. But respectable
output at practical cost now requires that you
use tubes in the output. This hurts since most
tubes draw large amounts of filament power
even when you're not talking. Amperex has a
complete line of transistors for transmitting,
and now they're rapidly hringing out the in
stant hea ting tubes to use in the driver and

$100.00

MEMORY PLANE STACK, WIRED, 10,ODO
cores per frame. 8 frames per stack,
with cooli ng fan.

..



Letters HYE·QUE ANTENNA·HEDLINE CONNEC TOR

E arl Bradley WASCWZ

PSYCHIATRIST WANTED !

COLUMBIA ELECTRONICS

4365 WEST PI CO BLVD., LOS ANGELES 19, CALIF.

6 METER CONVERTER
WITH NUVISTOR PRE -AMP

New 3· ln-\ molded pl ntle· and-mltal
fitti ng provides : coax fee der c.n...•
tlon, hea vy CO Pller lead . t o " t menta,
ant enna eente, support. Hye.Que I
Connutor fib standar d PL2.s9. RII• •
forced. weather PTGtectcd, ult ra·elfl ·
Ilenl . At your ham store, or 12_95
ppd. Companion insul aton , 2 for 89c
ppd. I nd udn complete instrucU",..

BUDWIG MFG. CO., P.O. Box97, Ramona, Calif. 92065

Everybody says t hat the people at COLUMBIA ElEC
TRONI CS need their head examined for paying such
rid iculous ly high prices for used surplus electronlcs l

Be smart ! Get YOUR share of the loot NOW! They
are drooling at the mouth t o latch on to Be-610
(models H and I pre ferred), SP-600, R-388, R·390.
TED TCS, TRC , CV43/APR·9, TN-131/ APR-9, ARC-34,
-52,' GRC, PRC, SG, Test Eu ipment, etc, Te ll COLUMBIA
what you have!

If you hurry, you ca n beat the man with the whit e
coat! They even pay fre ight!

"RW" OCTOBER BARGAINS
AR C·3 TWO METER XMTR-IOG-156mc, 8 Remote Xtal con

trolled preset channels, With two 832As , two 616
mod ulators & 5 other tubes & sc hemat ic, Excellent.

$11.95
RT-82/APX·6 TRANSCEIVER-1296mc. Complete with 31

tubes . Exce llent cond it ion. $15.95
ARC-1 TRANSCEIVER-2 Meter AM, 100·156mc 10 chan,

xtat controlled, ANl , AVC & Squelch. Wit h all 29 tubes ,
24vDC dynamotor & orig. Schematic. Used , Xlnt. $24.95

MOTOR OLA 2M WB fM MOBILE TRANSCEIVER$--144-174MC
11).15 watts, one case, sensrccn A rece iver, complete
wit h tubes. 6/ 12vDC. Used, Good. $44.50

RA-428 POWER SUPPLY-115/ 230v 60cy. Output 210vDC
60ma & 6.3vAC 3.5A. Has 5V4, dua l choke, oil ceoect
tors cabine t & schematic . Used, Good. $6.75

HI GH VOLTAGE PROBE- Rated for 50KY with YOM or VTVM.
Has 500 Meg Hi·Voltage res istor. l arge High quality
probe t hat sells for ove r $12.00. BRA ND NEW $2.95

LAZY MAN'S D-Ser- NavY Radio Beam Fi lter with 10Gey
bandpass for CWo Single s ignal select ivity t he easy way
just plug it in. New, $2.49

WRITE FOR BULLETIN # 40-LOA DS OF BA RGA I N S

Send money order or check with order-Mi nimum order
$2 .50 . PLEASE INCLUDE POSTAGE-Excess promptly
refunded . Minimum C.O.D . $10.00 with 25% Deposit

COLLINS 51J4 or 51J3 Wonted.
Stote condition and price .

Phone collect person-to-person.
Mike Ercolino - W2BDS.

Telephone : 201-775-7252

l:nbfoa. ab lc pt' r(orm.'..... a t an unhfoa table price. OIll:J 110.01
ood I Comp\ctc _li b 8r 8A, 6C\'{'4 t ube. apd eecree of U IDCl.
crYl la l tor If- IS mc. output or 49..1 me. emtll ror broadcut
ha nd outp ut . FullJ IhelDbled. tCl led and lu.,.rlleed. 8_ltIl1l7
1 mlrro".,lt. N'tIl . .. fh:ure 2. 5 db.

VAN GUARD ELE CTRON ICS LABS Dept. H-IO
I l:lQ.4&-99th An . HCllll ' 21, N, Y.

R. W . ELECTRONICS, INC.
2430 So. Michigan Ave. Dept. 7310
Ch icago, illinois &0&1& Phone CAlumet 5.1281

William J. H all KIRPB

BE ~361

SAT 8,30 to 5,DD

SAN DIEGO
1413 India Street

MDN - FRI 8,30 to 8,OD

\\AVIE$lrIEIRH~ ImA\IDIIO

,
TONS OF .... M .... T E U R EQU IPME N T IN ST OCK

=

Dear W ayne,
The members of t he Ra dio Amateur's E xplorer Post

73, of Abilene, Texas a re in the process of equipping a
small trailor for emergency communication pu rposes. W e
alan to ha ve a complete ham shack with its own power
source.

\ Ve've held several car washes in an effo rt to acqu ire
.he neccesary equipment, bu t t hese ha ven 't produced very
rood results. So now we are making an appeal for con
.ributions. Anyone t hat would care to con tribute a piece
)f equipment , whether its in working condition or not, or
would like more information on our project may wr ite to;
Earl Bradley-WA5CWZ
1765 J ackson S treet
Abilene, Texas

\Ve can 't offe r anyth ing in return to any con t rib u ters
except possibly a note every once-in -a-wh ile on how our
project is progressing , but we will certainly a pprecia te any
!ldp we receiv e.

Dea r W ayne,
I n regard to the S B-400 article you publ ished in t hi s

neath's " 73," I have further information which you
night lik e to pass on to your readers.

W hen the S B-400 is u sed in con jun ction with its com
rantcn receiver t he 5 8 -300 in t he separa te tran smit/re
-eive function and t he CW mode, one is able to detect
l very fain t 1 kc note while receiving . At first I believed
his to be t he sidetone oscilla tor runn ing continuously, It
.u rns ou t, however t hat t he carrier generating circuit
which does ru n con tinuously in the 5 B-400 is feeding its
rig-nal back t o t he receiver product d etector via the ~rUTE
md A NTI-VOX con nect ing cab les. T he follow ing pro
ced ure was used to affect a sure cu re :

I) Connect a .005 mfd d isc capacitor a cross t he A N TI 
VOX jack a t the rear apron of the 5 B·400 chassis.

2) Re move t he gr ey wire from the M UTE jack also on
the rear apron of the transmitter. Connect a 300 uh
(value not cr itical) rf choke in se ries with t he g rey
wire and the ~IUTE jack it was for merly connected
to.

Amperex . . cont'd.
fi nal stages. These tubes use the "Ha rp Cath
ode" that provides quick heating with low cur
rent drain, yet provides sufficien t emission for
efficient operation. An example is the 8463. It
delivers 6,7 watts on 6 meters and over 3.6
watts on 2 with only 1 ~ watts of filament pow
er. It is particularly useful as a d river for high
er power instant heating finals. Another is th e
8343, very similar to the popular 6360. It can
put out 16 watts at 200 me. The 8509 is th e
Instant heating version of th e 5894 dual tet
rode. It is self neutralized and will deliver 96
watts to the load at 250 me under leAS con
ditions. For more information about these or
other Amperex tubes. contact M. Smoler at
Amperex, Hichsville, L. I., N, Y.

. .. WA4HWW

OCTOBER 1964
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The XCL-2000 uses a passive untuned
grid circuit, which allows the amplifier
to be driven to full output by an exciter
providing between 20 and 200 watts
output. This mean s no fooling around
with those attenuators to red uce the out
p ut of the exciter to a desired level. Also
in the grid circuit is a 100 watt non
ind uctive res istor which may be used as
a dummy load when tuning the exci ter.

The relative output can be read on the ampli 
fi er's multimeter.

The amp lifier has the necessary built-in relay
and coax jacks for using it with transceivers.
or separate t ransmitter-receiver combinations.
making any other controlled relays unnecessary.

A jack is provided so you can connect th e
amplifier ALe circu itry to your excite r if it has
an ALC input.

In addition to p rimary fusing, a plate over
load relay is included to preserve the tubes.
The safety interlocks, of which there are two.
idiot-proof the amplifier and make it virtually
imposible to receive an unpleasan t jolt of high
voltage. A lid. in terlock breaks p ower to the
plate relay and a spring.actuated m echanical
shorting bar discharges residual p late voltage
to ground when the lid is raised. The short ing
bar also gives protection agains t the possibility
of plate interlock failure or an open bleeder
resistor.

T he amplifier may be used with either a
230-volt, 3-wire or Ll.S-volt, 2·wire power
main. The NCL-2000 may draw in excess of
10 amperes from a 230·volt line or in excess of
20 amperes from a 115-volt line under peak
power input conditions. The 115-volt service
in our shack is already well load ed and since
230 volt s provides superior regulation to a nor
mall I.5-volt circu it, I used it for our test.

\Vith an NCX-3 as an exciter and a 3-ele
ment Cushcraft 20 meter b eam on a 70 foot
tower, the amplifier was given a good workout
for a period of about a month. Numerous Qual
ity checks were m ad e on the air with both
state-side and DX sta tions, with only favorablc
comments being received. A number of ques
tions about the amplifier and its operat ion were
answered over the air.

The station log shows that I was more active
than usual during the time the :N"CL-2000 was
available for test. with the addition of about
a dozen new countries to my check-list.

Only after numerou s threats of bodily harm
from Wayne, did I finally pack the l'\CL-2000
in its white carton and call the Railway Express
truck to take it back to Melrose .

.-• • •

.•••

• •
The NCL-2000

It can't be that small! A 2000 watt PEP am
plifier with power supply just would not fi t in
that little cabinet! T hese were some of the
initial comments made by on-lookers as ] un
packed the white carton that had just arrived
by truck from Melrose. I must admit that it
d id seem a bit improbable.

Pushing as ide a pile of Q5L cards the NCL
2000 was placed next to the NCX-3, which
was used as the exciter. Hmm, same blue cab
inet and extruded aluminum, anodized front
panel that resists scratching. Installation took
on ly a couple of minutes, consist ing of connect
ing a piece of coax for the exciter output, a
short length of zip cord for the relay intercon
nection, an antenna, and plugging in the pow
er cord

Setting the Band Switch to 20 meters, I
pushed the primary power switch and waited
for the ready lamp to light, indicating that the
tubes were warmed up enough to apply plate
power These boys at National think of every
thing. After about a 60 second delay the ready
lamp blinked on and plate power was applied .
A quick adjustment of the PA TUNE and
LOAD controls and I was ready to call F7CA
in Paris to maintain our usual Friday schedule.
I1mm, 40 db over 59 in France, well guess
I don't have to worry about signal strength .
F rank made a tape record ing of my transmis
sion and played it back to prove it.

The NCL-2000 covers the 80 through 10
meter han ds with a 1000 watt average. 2000
watt PEP power input. The amplifie r was not
used on 15 or 10 however, as the exciter avail
able did not cover these bands. Two 8122 mini
ature ceramic tct rod es are used in parallel,
which p rovide 800 watts of available plate
dissipation , thns allowing th e amplifier to be
operated at full legal input without straining
anything. It will operate at 1000 watts steady
carrier input for A~l , CW , F~f and RTTY

•service.

Vol Barnes W1ALU
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CLOSE OUT ON

THE FOLLOWING KITS

Limited supply. Don't delay.

TRANSISTOR POWER SUPPLY, Apri l 63.
WI lSI $22.50

QRP TRANS ~41nE R. March 63.
WIM El $5.00

SW CONV ERTER FOR HAM RECE IVER, Au
gust 62.
W2LlZ $11 .00

RECEIVER DECEIVER. January 64 .
W2RWj $ 15.00

SIX METER CONVERTER. May 63 Na dol.
WAlHVK ... . .. . .. . . . . .. . • . . .... . . . ... . .. $15.00

QRP KILOWATT. March 63.
WA4DQ5 $5.00

NUVISTOR PREAMP FOR 15·20 METERS.
Apri l 63.
W6SFM· ! $4.00

CW NOISE LIMI TER. september 63.
W65FM -2 $3.00

PORTABLE 40M TRANSMITTER. March 63.
K6LJY-1 $22.50

PORTABLE 40M RECEIVER. March 63.
K6LJY- 2 $15.00

Su bscri ptions

TW O M ETER ANTENNA COUPLER-SWR
BRIDGE. July 63.
W6TKA-1 $9.50

BOURBON S-METER. september 63.
W6TKA-2 ,$6.00

TONE MODULATED XTAl STANDARD.
Ocrcoe r 62.
W'9DUT-3 $1 2.00

NOISE GENERATOR. Apri l 63.
Thomas $9.00

COil EVALUATOR, June 63 .
v. Ij)QWY . $8.00

40w TRANSISTOR MODULATOR. September
62.
VE7QL .$25.00

NOI SE GENERATOR. Inva luab le test instru 
ment for tun ing up rf stages, canver tersj etc.,
....ottoce regulated by a ener diode. KIt in
cludes even the ba t tery and mint-box.
K90NT $5.00

73 Inc.

Peterborough, N. H.

If you like 73 we'd appreciate your help in
getting more fellows to subscribe. The big
difficulty is to overcome inertia and actually
get them to sit down to get it done. W e try to
make it as simple as possible on our end. The
price is a simple (and low ) $4. Our address is
simple: 73. Peterborough, N. H.

73 Subscriptions

MASTER ORDER BLANK
Name' _ Calli _

Address. _

One year subscrip tions

1 yr $ 4.00' _

2 yr $ 7.00 _

3 yr $10.00, _

Cily _

Books

Zene_ _ State _ Zip _

LIFE $50.00 _

New sub. _

Renewal sub _

Start withl _

Back issues (SOc each)

OCTOBER 1964

Test Equipment 50,_ _
Parametric Ampli fiers $.L2_ _
Receivers $2:__
Care of Ham Ciubs I__
Ham TV Manual ;;2 $31_ _

loAM Membership I yr $10,_ _

ATV $'L2__
Gup $L2_ _
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INDEX TO ADVERTISERS

To a id you in find ing ads which are not running in this issue we

have listed the last ad run by each company in 73.

Jan. 64 Adirondac k July 64 Galaxy July 64 Quaker
63 Aleo Mar. 64 Gavin Inst ruments 64 Quement
Mar. 64 Alcorn Aug. 64 Gem Electronics May 64 Rand
June 64 Aigeradio 75 Gift Shop May 64 Ready Radia ls
Aug. 64 Alliance June 64 Glass, J. J. 74 Redl ina
73 Alltronics·Howard 9 ec nset 83 Reyco
July 64 Amateur Elect. Supply 89 Goodheart Apr. 64 Roberts
69 Amplidyne 71 Graham Radio 27 Rohn
71 Amrad Jan. 64 Groth 91 RW Electronics
Sept. 64 Antenna Specialists May 64 Hall icrafters 43 saxton
Apr. 63 Arrow Electronics 5 Hammar lund Aug. 64 Scientific Assoc .
83 Arrow sales, Chi. 85 Hayden Apr. 64 seatrcntcs
83 Atlantic May 64 HCJ 35 Sideband Engineers
75 ATV Research July 64 Heath 55 Skyl ane
83 BC Elect ronics Aug. 64 Heed Mar. 64 srec
July 64 Bell 95 Hefron 93 Space
Apr. 64 Best 17 Henry Sept. 64 Spencer
91 Budwig Aug. 64 Hi-Par Sept. 64 Spitz
57 Burghardt Aug. 64 Hi-w ay 23 Squire-Sande-s
19, 65 B&W Aug. 64 Hornet 93 Subscript ions
Apr. 64 Byron Airpa ck 33 Hy Gain Apr. 64 Super-Q
29 Callbook 3 International Crystal May 64 Su rplus Spec
79 C 8 H 37 ra re 21 Swan
July 64 Che mung 87 Je rttrontcs June 64 T A B
23 Clegg July 64 Joseph's 25 Technical Mater iel
Apr. 64 Cleveland Inst itute Aug. 64 Kit -Kraft Sept. 64 Technical syst.
91 Col umbia Mar . 64 Knox Sept. 64 Telemar ine
May 64 Comaire Sept. 64 lafayette, N. H. Feb. 64 Telemethods
15 Cornell-Dubil ler 53 lafayette Radio 16, 24, 71 ret rex
Jan. 64 Coral Cliffs sept. 64 lawrence Eng Sept. 64 rettrct
Sept. 64 Cubex 45 linear Systems July 64 Tepabaco
Cover 2 Cushcraft Apr . 64 Mach 31, 55 Texas Crystal
Jan. 64 Dames July 64 Madison Feb. 64 Thermoelectr ic D.
Apr. 64 Dayton Hamvent ion Se pt. 64 Mann 71 Topaz
July 64 Denver Crysta ls 65 Ma ster Mobil e 87 Transistors utt .
50 Denson Ju ly 64 McCoy Sept. 64 Tucker
67 Dl-OTC 90 Meshna Sept. 64 U. T. C.
Sept. 64 Dow Key May 64 Metro 71, 73, 91 Vanguard
Aug. 64 Dow Radio sept. 64 Mini-Products July 64 V 8 H
Aug. 64 Drake 61 Mission July 64 VHF Associates
Apr. 64 Editors & Engineers 69 M&M Sept. 64 Viking
July 64 Elect ronic Specialists July 64 Mosley 40 Waters
May 64 Epsilon Records Cover IV National 91 Western (Cali f.)
67 Evans Apr. 64 Newark 69 West ern (Neb.)
71 E-Z Etch Sept. 64 Newt ronics S5 western Sales
4 E·Z Way Feb. 64 Northwest Jan. 64 Wildcat Press
85 Fair 83 Parks July 64 Woodruff
69 Fichter Jan. 64 Pauls Surpl us 75 World Radio labs
sept. 64 Finney Mar. 64 Pausan Cover II I
95 F-M 39 P&H 93 73 Subscriptions
Sept. 64 FM Ham Sales 85 Poly-Paks 55 73 Products
July 64 Fulton sept. 64 Propagation Products 93 73 Parts Kits

TElREX ROTATOR-INOICATOR SYSTEM MODEl TS25D·RIS
Mast Feeds Thru Rotator $2500 0For Safe, Easier, Installation $\"r6Y F.O.a .

• 1300 IN;LBS ROTATION TORQUE i.o~",10~~\",O\("'i Oi. ALSO:
• SElF LOCKI NG BY STURDY WORM GEARS S'fSi lM- TS325·RIS $325.00
• SELSYN AZIMUTH INDICATION ,. • ""od,l,e<1 TS435·RIS $435.00
• ACCOMMODATES 2" 0.0. MASTING t1~ RO\.to.

1 TS535RIS $535.00
• MALLEABLE CAST MASTING CLAMP SUPPliED t)t~lJnt 4 1~\ ~\ TSS85-RIS $585.00
• OUTPUT SPEED APf>ROl. 1 RPM \ hdotttl, 0 0

• WIll FIT INTO ORONTO A6" SIDED TOWEll. L Ollt- - TELREX LABS.
...,~ Writ. for FREE PL65 Denribing Rotatan and Antenna. ASBURY PARK, N.J.
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95

$99.50

$325.00
$12.00

$6.00

$300.00
$275.00

EL 4-8572

OIL CAPACITORS

Shipping
PriceWeight

6 MrD 3 KYDC Pyramid 8# $6.00
4 MfO S KVOC Aerovox 24# 7.50
2 MfO 5 KYDC Pyramid 7# 4.00

.5 MrD 25 KVDC C.O. 98# 15.00
_5 MrD 5 KVDC OE 4# 2.00
.01 MrD 22 KVOC OE 25# 7.50
4 MfO 30 KVDC Sangamo 400# 150.00

ELECTROLYTIC CONDENSERS

1 ea. lots of 10

' 0 MfO 350 VDC Aerovox 40c $2.50

80 MfO 150 VDC Aerovox 40c $2.50

.05 MfO 3 KYDC Gudeman Co. '" $0.50

.05 MfO 8 KVOC Plastic Capacitors '" $1.50

.002 MFD 7.5 KVDC Gudeman Co. 1# $0.75

.0' MfO 10 KVDC Glass Mike 1# $1.50

.002 MFD 20 KVDC Plast ic Capacitors 1# $1.50

FILAMENT TRANSFORMERS

Western Sales
1224 Prospect Avenue

Clevelond 151 Ohio 44115

Prl. 115V 60cy. Sec. 30V @ 2 amps 3# $1.50
PrJ. 115V 60cy. 1·177 Tube Checker Transf ormer

41f2x41/4X4" 51/4 lbs. $2.50

E. f . Johnson Variable Capacitor type 169·20
5Q..150 mmfd. 4500 V• •125n air gap 6# $2.50

All items n ew and guaranteed
M in imu m order t 3.00. Plea se send sufficient money to
cover postage. \V 111 refun d unused amt.

Ohio resident s add 3% sales tax

CAMBRIDGE 39, MASS.

Oped KM75 Power supplies 0 -32
volts, 5 amps . . . . . . . . . . . . . . .. $40.00

TS 41 8A 400 -1 000 meg signal
generators, AM, PM or CW emis-
sron . . . . . . . . . . . . . . . . . . . . $325.00

Baird Atomic 162 Glow t ransfer
counters $1 00.00

Baird Atomic 8015 Industrial
counters with model 380A supply $100.00

Orders FOn Cambridge, Mass.
Sorry we do not issue ca talogs or lists

ELI HEFFRON & SONS, INC.

150 MC CRYSTAL CONTROLLED
MOBILES Motorola 41V lOW RF
2E26 Final 12VOC Schematic
Included
FMTRU-41V l2VOC . .$34.95
Cases for above 4.00FMTR·41V

321-329 ELM STREET

Na rdo Model 440 power meters .
Borg-Worner assembly no. 14622.7-3 _0 KMC Free runn ing sig na l
gen. . _ .
Approxima te ly 17,000 unwound Ferrite memory cores
10 Ibs. epoxy res in with catalyst, Type XR-5034 .

Tektronix 513D Scopes .
Tektronix 514D Scopes .

F. M. SPECIALS
432 MC FM CRYSTAL CON·
TROLLED MOBILE Motorola
T44A-6 6/12 DC Power Supply
18 W Transmitter 2C39 Tripier
2C39 Final Receiver is trip'le
superhet with 0.8 uv. sensitiv
ity. Simple mechanical changes

MOTOROLA T44A necessary to convert these
450.460 MC units to 432 MC

All Units Complete with 2C39s and Crystal Info., and
Schemat ics
T44A-6 . $52.50
T44A·6A Later, Improved Versi on .. 64.50
Ca ses for above .. .. 2.50

SE1iD FOR LATEST FLYER
SALES LlMTTED TO A~IATEURS

1\0 CONTROL HEADS OR
CABLES AVAILABLE

F M SURPLUS SALES CO.
1100 TREMONT ST., ROXBURY 20, MASS.

617-427-3513

OCTOBER 1964



GMT-

Propagation Chart

EASTERN UNITED STATES TO:
00 0 2 0 4 ~ 08 10 12 14 16 IS 20 22

ALASKA I' 7' 7 7 7 I • I • I . I •• I .. I .. I ..

ARGENTINA I' 7 7 7 I • 7 1 ., ,. I .. I .. I .. I •

AUSTRALIA I .. I , I , I , I • 1• I • I .. I •• I .. I ••

CANAL ZONE I .. I • I • I • I . I . I .. I .. I . I • I .. I •

ENGLAND I .. ,

HAWA II I' I' , 7 7 7 7 7 I' I' I' I'

IN DIA 7 7 7 " 7 7 I' I' 7 7 7 I .

JAPAN
I "

, 7 7 I "
.. • • , , I , I , I ..

MEXICO I .. 7 7 , • , • i ., . .. I .. I .. I ..

PHILIPPIN ES I' 7 7 7 3' 7 7 , 7 7 7 I'

PUERTO RICO 7 7 7 7 7 7 I' I' I' I' I<" I'

SOUT H AFRICA 7 7 7 7 7
I '.

I .,

" I .. I .. I .. I ..
u. s.S. R. " 3' ,- 3' , 7 I' I' I ., 7 I • I ,

WEST COAST I' I' 7 7 7 7 7 I' I' I' I<" I'

CENTRAL UNITED STATES TO:

ALASKA I' I' 7 7 7 7 7 7 I '.
I ., 1" I ..

ARGENT INA I' , 7 7 7 7 \. 31 31 ' I , \ 'I '
AUST RALI A 31 I' 7 , 7 7 7 I' I' 7' ' \ 21'

CANAL ZONE I' 7 7 7 7 7 I' 31 'I 2\ ' I ' 2 \

ENG LA ND 7 3' " 3' " 7 7 \. , I' • 7

HAWA II \ . I' 7 7 7 , 7 7 I' H I<" 'I
INDIA 7 7 7 7 , I .. I.

I '.
I .. , • •

JAPAN I' I' 7 7 ,- 3' , 7 7 7 • ,
ME XICO \. 7 " 7 7 7 7 I' I' \. I' I'

PHILI PPINES I' I' 7 7 7 3' 7 7 7' 7 7 I'

PUERT O RICO I' 7 7 7 7 7 I' \. I' I' 'I ,\
SOUT H AFR ICA I .. I , I . I . I . I • I. . , , • • .. •

U. S. S. R. 7 3' " 3' " 7 7 1. I' 7 7 7

WESTERN UNITED STATES TO :

ALASKA I' I' I' 7 7 , 7 7 \. I' I' \.

ARGENTINA 2 \ , 7 7 7 7 7 H fn-~ I .. I . ..

AUST RALIA 2\ ' ' I I' , 7 7 7 7 I '. 7' 2t ",
CANAL ZONE I' 7 7 7 7 7 7 I' \. H ' '1 31

ENGLAN D 7 7 " " 3' " 7 7 I' I' 7' 7

HAWAII 31 'I I' 7 7 7 7 10
I ' . I " I " I "

INDIA 7' I' , 7 " " 3' 7 7' 7 7 7

JAPAN \. I' I' 7 7 7 7 7 7 , \. I'

MEXICO I' 7 " 7 7 7 7 \. I' \ . \. I<"

PHILI PPINES I' I' I' 7 , 7 • 7 .. I. I, I ..

PUERTO RICO \. 7 7 7 7 7 7 I' I' I' ... I<"

SOUTH AFRICA I' I' 7 7 7 3' 7 I' I' \. I' \.
u. 5.5 . R. 7 3' " 3' 3' " 7 7 I' " > 7

EAST COAS T \. I' 7 7 7 7 7 \. I' I' ..' I'

• Means next higher frequency may be useful.

. 6

Good : 9. 2 1, 27-28
Fair: 1.2, 6·8, 2 5·26, 29. 31
Poo" 3-5, 22-24
Es : 13.22 occasional
(High MUF and /or freak cond itions )

J. H. Nelson

73 MACAZINE



NRL OFFERS YOU
rHE FINEST HAM
::QUIPMENT ON THE
V1ARKET AT PRICES
(OU CAN AFFORD!!

JOP TRADE-IN ALLOWANCE ON
(OUR PRESENT GEAR FOR
'l EW OR USED EQUIPMENT

)VER 12 0 0 PIECES OF RE·
:ONDITIONED UNITS AT BEST
PRICES AND 4 -WAY GUARAN
TEE

SEND FOR FREE" BLUE BOOK"
_ISTING ON RECONDITIONED
::QUIPMENT

SEE WRL FOR A LL YOUR
AMATEUR NEEDS

FREE NEW 1964 WRL HA M
CATALOG

WORLO RADIO LABORATORIES
3415 WEST BROADWAY

COUNCIL BLUFFS, IOWA 51504

NOW! ORDER YOUR
GALAXY TRANS
CEIVERS FROM WRL!
GALAXVm
80-40-20 METERS

ONLY ... $349.95
NO DOWN PAYMENT .. .. . ONLY
$17.00 MONTHLY ON WRL CHARG·
A·PLAN

GALAXVV
80-40-20-15-10 METERS

ONLY ... $489.95
NO DOWN PAYMENT . . . . . ONLY
$21.00 MONTHLY ON WRL CHARG·
A·PLAN
GALAXY OF FEAT URES rnr & 1l)
BOT H MODEl 5 - THE BEST IN MOBILE &. FIXED
STATION OPERATION.

Handsome 'strlini _lunctional desiln. Brushed alu
minum panel with 4·t:alor elchinas. Flat black knobs
and perforated steel Ubi"et with hinled top.
• 300 WATTS SSB/CW INPUT co nservati vely rated
• FULL COVERAGE ALL BANOS
• BEST f iLT ER AVAI LABLE except icnat 2.1 KC

f ilter slays 60 db down _ with 1.8: I shape f actor
• MOST COMPACT 3QO. WATT TRANSCEIVERS _

size. 6" • 10 J,l", ~ J. 111,1" ", Weighs on ly 13 rbs.
• SElECTABLE USB OR L5 B with illuminated in

d icators
• ALe CIRCUIT BOOSTS TALK POWER

TWO-WEEK FREE TRIAL*

Name Call.__

o
e

- -Q 0

o 0
•

.-

mIll
WORLD RADIO LA BORATORI ES

I 34 15 WE ST BROADWAY
COUNCIL BLUFFS. IOWA

o Ent er order on attached sheet. 0 Send
Gala xy m & Y brochure . · 0 Se nd trial t erms.
o q cote trade allowance on attached sheet.
o Send FREE "B lue Book" sheet s. 0 Send
FREE WRl Ha m Catalog.

~ Address _

,, City _

,- ---_._. _ ...
em

The House the Hams Built
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NATION L RAOIO COMP Y, INC. <@;> .7 ashington Street, elrose, Mass. 02176
World Wide Expert Sales: Ad. Auriema, lnc., 85 Broad Street, NYC Canada : I n-Tel Associates, 81 Sheppard Ave. W., WitJowdale , Ontario

generated by t he frequency synt hesizer.
5. Dial Calibration and accuracy over the entire tuning
range is one kilocycle, employing a linear VFO and
Nat ional' s famous PW epicycli c dial mechanism. 1 Kc
divisions are lA" apart, al lowing easy interpolation t
200 cycles or better. VFO tuning rate is ident ical on
al l bands.
6. Stability: The HRO-500 employs a 500 Kc reference
crystal st andard, output of which is synthesized and
phase-locked to prod uce crystal-stable high frequency:
osc illator signals. The VFO is elect ronically regulated.
The use of tran sistors throughout pract ically eliminates
internal heat generation. Long term stability f rom
turn -on is better than 100 cyc les over any ten-minute
period, including supply vol tage variation of -+- 10%
and ambient t em perature variations of 30° C.
7_ Selectivity: The HRO-500 employs a tunable six
pole filter to meet any selectiv ity requirement. Band
widths avai lable are 500 cycles, 2. 5 Kc. 5.0 Kc, and
8 .0 Kc ... the widest selectivity range of any arnateur
receiver. Passband Tuning in the 500 cycle and 2.5 Kc
position s provides ease of sideband selection and ad
jacent channel interference rejection found in no othe
receiver manufactured today. A Rejection Tuning net
work allows rejection of interfering heterodynes by 60 db.
8. HRO·500 sensitivity and noise figure is substantially

superior to the previous
standa rd of comparison,
al l earlie r HRO models!
Amateur net price will be
approximately $1000.00,
with delivery this fall . I
you r req ui rements de
mand the finest amateur
receiver obtainable at
any price. the National
HRO·500 is your only
choice.
" Patent Pending

RO·500 RECEIVERTHE NATIONAL

The National HRO·500 is t he result of th irty years of
" im provement of t he breed" From the first HRO
Sen ior of 1933 t o the present, the HRO series has
been al most legend ary. The HRO·500 cont inues thi s
proud t radition. and incorporates importa nt t ech no
logical advances resulting from Nat iona l's leadership
in the field of solid st ate physics. frequency standard·
ization. and frequency synt hesis.
By any cr it erion, the HRO·500 is ext raord inary.
1. Design Concept: The HRO·500 is t ota lly solid state.
Frequency is determined by a ph ase-locked crystal
synthesizer" feedi ng a VFO·controlied tu nable IF.
Similar ci rc ui t techniques are found .only in advanced
mil itary com municat io ns equipment.
2. Re liabi lity: The use of transistors throughout as
sures amazing reli abil ity as a result of t heir enor
mously long life and minimum heat generat ion. The
HRO-500 is hand-wired ... compact . .. but not
miniaturized.
3. Versatility: The HRO·500 may be operated any
where ... from flashlight cells, 12 vol t car battery,
or from 115V/ 230V 50/60 cycle sources. Total bat
t ery drai n is less than that required for two dial lam ps.
4 . Frequency Coverage: The HRO ·SOO covers the en
tire VLF throu gh HF spect rum ... Five kilocycles
through 30 Me. in 60 synthesized 500 Kc bands, with
equal stability and dial
accuracy t hroughout it s
tu ning range. No need
t o confi ne operation to
ham bands only . .. the
HRO-500 provides total 0
coverage of MARS, corn-
mercial, foreign broad-
cast, mari ne, VLF com 
m unications, t est and
experi menta l frequen
cies. All requ ired heter
odyne frequ encies are
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