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All this performance
for only $650~!

Full amateur band coverage, 80 through 10
meters. Hallicrafters exclusive new R.I.T.
(Receiver Incremental Tuning) for ± 2 kc. ad
justment of receiver frequency independent of
transmitter, and AALC (Amplified Automatic Level
Control) • Receiver AF gain and RF gain controls
• SSB operation, VOX or PH . .. CW operation,
manual or break-in. 1650 kc. crystal filter •••

SPECIFICATIONS

struc tion (only 17112 lb.); si ze-61f2 " x 15/1 x 13" .

Transmitter Section: (2) 120Q6B output tubes.
Fixed , 50-ohm Pi network. Power input-150W
P.E.P. SSB; 125W CWoCarrier and unwanted side
ba nd suppression 50 db.; distortion prod., 30 db.
Audio: 400·2800 C.p.S. @ 3 db.

Receiver Section: Sensi tivity less than 1 IJv for
20 db. signal-to-noise ratio. Aud io output 2Wi
overall gain, 1 pv for 1f2 W output. 6.0 - 6.5 1st
I.F. (tunes with VFOl. 1650 kc. 2nd I.F.

Accesso ries : P-150AC, AC power supp ly, $99.50.
P·150DC, DC power supply, $109.50. MR·I 50
mounting rack , $39.95.

Freq uency coverage: Eight-band capability - full
coverage provided for 80, 40, 20, 15 meters ; 10M
crystals furn ish ed for operat ion on 28.5 - 29.0
Me. Other crystals may be added for full 10 meter
coverage without adjustment. Available for oper
at ion on specified non-amateur freq uencies by
special orde r.
Front panel controls: Tuning; Band Se lector; Final
Tuning; RF l evel; Mic. Gain ; Pre-Se lector: R.Ll.;
Ret . RF Gain: AF Ga in; Operation (Off/ Standby/
MOX/VOX.): Function (CW/USB /LSB): Ca r.
General: Dia l caL,S kc.; 100 kc. crystal cal. , VFO
tunes 500 kc .; 18 tubes plus volt. reg., 10 diod es,
one varicap. Rugged, lightweight aluminum con-

'ePJ
~1TI) 0nmrTl\ Fixed/Mobile L ~~. -4
~l.ffi, ~'W Transceiver na,"CraTT'erS

Overseas sa les: Export Divis ion, Hallicrafters ' Canada: Gould Sales Co., Montreal, P.O. 5th and Kastner Aves., Ch icago 24, III.
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... Rodgers .
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like you made it in the cellar.

K4ZQR .. . .

Adjustable Regulated Power Supply
Playing around w ith tran sisto rs ? T hen
have: one of t hese.

Diode Noise Generator . . . . .. . Thomas .
Simple test ins trumen t to tune u p con ve r ter s. rece ivers and stu ff.

Selected Circuits W4WKM
P ola r relay test se t g reat for the R it t y g roup.

Decibles . . . . . . K1MRK .
\\'ha t t he)' a re, ho w to u se 'em, complete with a monograph .

Vector VFO W7IDF .
Simple, s table oscilla tor fo r 80 meters . Great for D X -60 a nd
t he like.

Wee Birdcage .... . ... K3lNZ
Restric ted space antennas a re a lwa ys of interest .

Protect your Investment .
H o ..... to modify you r Rear ..... ithout d isastering t he resale value.

A Survey of Mobile Transceivers .. .. Staff . . ...
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Cartoon
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Making Etched Circuit Boards ' .W1ISI .
Full in st ructions fo r a not very hard process .

Oversight . . . . . . . . . . . .WA2HYS
S im ple addition of a chok e wh ich keep s de off your anten na
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Come on up out of the noise . •• let 'em
know you're around! For contests, marginal
openings or just overriding th e arm .. •
your new sixty watt, VFO cont rol led, 100%
high level modulated THOR 6 transceiver
makes you th e "Voice of authority" on six
• . . and what 's more you'll hear th em too!
The receiver section with its crystal latti ce
f i lter, is select ive to the nth degree and so
sensit ive that even 5 1 signa ls are 0 5.
Sound good? Here's the rest of the story.

TRANSMITTER FEATURES,
• FULL 60 watts input on phone or CW to 6883

final.
• BUlLT·IN VFO that automatically tracks the

receiver or switches to crystal control for fixed
frequency operation.

• ALL stages broadbanded for easy QSY.
• SPEECH·ClIPPING FOR MAXIMUM talk power.
• BUILT·IN PUSH·TO·TALK.
• BUlLT·IN Keying relay for clean chirpless keying.

MOBILE OPERATION
Now you can run a
mobile "power house"
using the new Clegg
Model 418 transistorized
12V OC power sup-
ply / modulator unit to
power your THOR 6
transceiver.

RECEIVER FEATURES,
• NUVISTORIZED front end for extreme sensitivity

at lowest noise level.
• CRYSTAL lattice filter for maximum selectivity.
• BfO with variable carrier injection for SSB re

ception.
• ULTRA·STABLE tuneable local oscillator that also

functions as VfO for transmitter.
• EXCELLENT audio characteristics. 2 watts into 3.2

ohm speaker.
• Sharp reduction in spurious responses and cross

modulation.
• Effective noise limiter.

I See your Distributor
or write for information.

COMING IN APRIL· SSB - THE VENUS 6

LABORATORIES
DIVISION OF TRANSISTO R ceaces, INC.

RT. 5 3, MT. TABOR, N . J . • OAkwood 7 -6800

The THOR 6 is of two unit const ruct ion with attract ive ly sty led receiver and t ransmitter rf section
mounted in one cabinet for convenient desk top opera t ion. The power supply/modulator sect ion
is mounted in a second cabinet for remote locat ion. A ten foot inte rconnect ing ca ble is provi ded.

Amateur net price for AC operation $349.95. 12V DC Mod./Pwr. Sup. $100.



NEWARK8RONXNEW YORK

STARFLlTE';o WATT
PHONE and CW TRANSMITTER KIT

_ 90 Watts Phone or CW on 80 Thru 10 Meters _ Built-in
a-secuen Low-Pass Filter _ Clear, Chirpless\ Grid Block
Keying
Dollar for dolla r you ca n' t beat th is new Lafayette Star
Itite t ransmitt er. Easy 10 bui ld and operat e, it glistens
with quali t y and per fo rmance au-over .

2.

LAFAYETTE
RADIO

3. LAFAymE HE·4s.B DelUXE 6·MFTER TRANSCEIVER
_ High EfficielKY-Up To 100 % Modulation _ New
Modulation and Power Transformers plus 7868 Power
Pentode _ New Heavy-Duty Communications Vibrator
_ Front Panel Antenna Loading Controls _ New Standby
Switch ; VFO Power Jack _ Sensitive Superheterodyne Re
ceiver _ auut-rn 117 VAC and 12 VDC Power Supplies
_ Rugged Push·to·Talk Ceramic Microphone

LAFAYETTE HE·50A 10·METER TRANSCEIVER
Similar to above except for i n- meter operation 114.95

4. THE LAFAYETTE HE·30
Professional Quality Communications Receiver

• Tunes 550 KCS to 30 MCS in Four Bands _ Built·in
Q·Multiplier for Crowded Phone Operation _ Calibrated
ttectrtcat Bandspread on Amateur Bands 80 Thru 10 Meters
• Stable Osc illator and BFO for Clear CW and SS8 Re
cept i on _ aunt.tn EdgeW ise s.aeter
Sensit ivity is 1.0 micro ..olt fo r 10 db. Signal to Noi se
rat io . Select ivity is :::!: 0.8 KCS at - 6db wi th Q·MULTI·
PliER.

INVITATION: Stop in at any of our locations and
visit our fully stocked HAM SHACKS - FREE

DEMONSTRATIONS without obligat ion. Lafayette
carries a complete l ine of famous brand

amateur equipment and accessories.

1. NEW LAFAYETTE HE·BO Professional Quality 1Hube
Amateur Communications Receiver

_ 5 Bands: 550KC to 54MC • Extra Rf Stage, Mixer/OSC
For Dual Conversion on 6-Meters _ 1 RF Plus If Stages
for High Gain seeeptren on all other Bands _ Product
Detector Circuit for Improved SSB Reception _ Separate
BFO and Q·Multiplier Circuits (can be used stmujten
eously) _ Crystal Calibrator for Checking Receiver Cali
bration Markings _ Improved Automatic Noise Limiter
_ Voltage Regulated Power Supply

Designed for Today's Congest ed Amat eur Bands

QUALITY AMATEUR
GEAR SINCE 1923

JAMAICASYOSSET

PARAMUS PLAINFIELD SCARSDALE NATICK BOSTON--- -----------------LAFAYETTE RADIO DEPT. 73C·4 Send me the FREE I
I P.O. BOX 10. SYOSSET, N.Y. 388 Page 1963 Cala10K 630 I
I II N• me I

I Address , ,.., , , ,., -..- -- . _ " , - I
I I
I :ty~..~ ..~..~.~.~,,~..~.,~..~ ..~..~':...~.:::. .~ .:l ~ ..~ ..

fREEI
CUT

OUT

PASTE ON CARD

LAFAYETTE [RJ& [ID~©

ELECTRONICS
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"I":"?" SIX METER

50

•

Model SSB-6B

Wired & Tested

$

Supreme !:lectronicJ, s:
~ IH) N T ANn MAIN STS . UPLAND , PA.

• Using The McCoy 32B 1 Silver Sentinel Crystal Filter • 75 Watts PEP Input. 6146 Final • USB ·
lSB _ CW . AM Oparation with Carrier injection • 7360 Balanced Modulator • Unwanted Side
Band Suppression better than 40 db. • Carrier Suppression better than 50 db. • VFO Controlled
• Size-Width 15" Height 6V2" Depth 7V2" Weight 9'/4 Ibs.

For additiona l informa tion, write:



AMATEURS • EXPERIMENTERS • CITIZENS LICENSEES
Mail coupon today for your FREE copy of International's 1963 catalog.

: City Zone_ State _

•••

" .

Please Print

: International Crystal Mfg. ce., Inc.
: 18 North Lee, Oklahoma City, Okla.
•• Rush FREE 1963 Catalog.•••
: Name'_ _ --=_----=c:-c:- _
•••: Address _

APRil 1963 5



ENGINEERING CO.
_ ,;;,Oceanside, California

,
-,

6

YOU ARE LOOKING AT A

SWAN SW-24D THREE
FOR 2D-4D-7!:

SWAN SPEAKS YOUR LANGUAGE
and continues to set the pace with unmatched perform
ance, proven reliability, and superior craftsmanship.

240 watts PEP input. 3780-4020 KG.,7050-7320 KG. ,
14, 130-14,370 KG.

ASK THE HAM WHO OWNS ONE

73 MAGAZINE



~ICTURE OF THE NEW

•••••

SSB TRANSCEIVER

$320VlETERS
aAND

SWAN POWER SUPPLIES
· SW· 117AC (illust ra ted) for
home station. With 5 x 7 speaker
and phone jack $95

* SW·12DC for mobile operation .
With pre-wired cables and insta l-
lation hardware $115

SEE THE
REAL THING

AT YOUR SWAN
DEALERS

NOW

APRil 1963 7
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This unit is available in a
73 kit because we know that
any of you who have been
doing any transistor experi
menting are probably awful
ly tired of using batteries by
now and know darned well
that you have to have olle of
th ese.

•

,

-

'.

..~
~ " ~

\ x,••.-.:':..

An Adjustable/rrY'~ t ', A .
.;f I< ,

;'

l\ Regulated\

e
,

". \.r- ___. '

Power Supply• ":;":0</ ... / .~ .-
-:~..;'''

_._.....

. ,
~ - ....-; \.

'-
"-

Charles Miller W I ISI
Genera l Rad io Company
West Concord, Massachusetts

Intcrest in applying the transistor to both
new and older circuit designs has grown at an
ever increasing rate in the last few years. Their
commercial application has required increasing
the quality and the quantity of the outp ut of
transistor manufacturers. This has caused the
prices of transistors to fall at a rapid rate. This
is one vicious circle that has worked to the
advantage of the average individual as cost
appears to be the major barrier to be sur
mounted in most construction projects.

One of the problems associated with the
design of transistor circuitry is the power sup
ply. That is, most tran sistor circuits must be
operated at low voltages and higher current
levels. The average vacuum-tube supply is
unsuitable because its output voltage is nor
mally many times higher than the transistors
can stand. A vacuum-tube supply may be used
with a voltage divider, but this type of supply
is useful for only low-level circuits because
of the power wasted as heat. Batteries are
seldom desirable, owing to their cost and
relatively short life, and because their voltage

is not adjustable. The usual "cheap and dirty"
solution is to usc a low-voltage transformer
with silicon rectifiers and a simple eapacitor
output filter, then use a voltage divider or a
simple series power transistor to provide ad
justment. These solutions have the disadvan
tage that even though ad justable, the output
voltage will flu ctuate with changes in load
current and lin e voltage.

General Considerations
The design of a transistor supply, the out 

put of which is both adjustable and regulated ,
presents man y problems.

F ig. 1 is an elem entary diagram illu st rat ing
the "series- regulator" technique. It is applicable
to both transistor and vacuum-tube power
supplies. The unregulated supply consists of an
ideal voltage source Vs with an associated
internal resistan ce Hi' The load RI. is connected
to the sup ply through the series resistance Rs.
It may be seen that all components are shown
to be variable except RI . This allows us to
consid er:

8 73 MAGAZINE
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FIG. 2

Operating Conditions
Symbols refer to Fig . 1.
Operating Region of the Supply. Any value
of voltage or current within the rectangle
may be obtained. Note that the drop across
the series e leme nt Rg is the difference be
tween Vo and Vu at any output current, as
at point o.

tion indicated in Fig. 2. At low voltage and
low current, for example, Rs must be a virtual
open circuit . At high voltage and high current,
however, its resistance must be extremely low,
as the indica ted II. must drop only the voltage
between the Vu and V0 curves at tha t point.
Perhaps the point of greatest importance
though is the condi tion of low Vo and large
I r.- T his is the point at which the voltage across
and the current through Hs is maximum. Since

P= (EH. ) (l r.) (8)
Hs thus dissipates a maximum amount of power
in the form of hea t. As the function of Rs
is to be performed by a transistor, the ab ility
of the transistor to satisfy the ind icated cri
teria must be carefully considered.

It was felt that a lower voltage limit of
zero would be desirable. However, experi
ence has shown that in general the minimum
supply voltage required in circu it develop.
ment may be as high as one volt. T he maxi
mum supply voltage required is normally 10
to 30 volts. Current requirements for low-level
circu its a re qui te moderate , normally being a
few mill iamperes per stage.

Circuit Description
We have to this point ignored the method by

which the value of Rs is set . A block diagram
of the power supply is shown in F ig. 3 . The
unregulated voltage is app lied to an emitter
follower stage. This transistor acts as variable
resistor Hs in series with the power supply and
RL and maintains the output voltage at (ap
proximately ) the voltage O~ ITS BASE. The out-

( I)

( ~ )

(2)

· s

F IG. I

LY •
- --, 7,, ,,

\.1
,,

Yo, v,,- I,,
___J

a ) the ad jus tment of the value of Yo.
b ) the, effects Oil V0 as Hr, (and thus

vanes.
c ) the effect on V0 as Vu varies.

Since from Ohm's Law
Vo = ILHL

and

~
NREGULAT E D

supp

,
, .,,,,
Ills¥',
~-

\ ' _ V Hr,
0 - G HI. + Hs'

Th uv d (3)
11$ I r IS assume consta nt for the moment

the value of Vo for a given value of R i~
determined by the value of Rs . Under th'ese
conditions then, Vo depends only on the
set ting of Rs. If Rs is zero (short ci rcuit ),
eq uation 3 becomes

and
If Hs equals infinity (open circuit), then

v - \, Hr, -- 0
,, - G H +I. 00

(5 )
Hefcrring again to eq uation (3 ) , if the value of
HI.. is changed with Vu and Hs constant, Vo will
cha nge. However, a new value for H!'l mav be
found such that . .

( HI. ) ( HI. )
(HI. + II . ) 1 (HI. + H. ) ,

(6 )

I
_ Vr,

r -, HI. + Hs.

leaving Vo unchanged .
Variat ion of Vs is due essent ially to fluctua

tions of the line voltage into the supply. For a
fixed load, from equation ( 1) , Vo can be
consta nt only if IL is constant. But

I _ Vs .,--=-
I - H -
- L + Rs + RI

(7)
T hus Hs must be varied as Vs varies to main
tain IL constant .

Although each phase of the circuit opera
tion was taken Individually, complicat ions arise
in a practical supply. Of part icular importance
are the three "corners" of the region of opera-
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vantage is taken of the transformer secondary
and no center tap is required. The value of
Cl is large enough to remove most of the
ripple. It will be noted that its value is smaller
than that normally associated with low-volt
age/high-current supplies. Remember that the
output voltage is tied closely to the value of
the reference . Thus, if the reference-voltage
ripple is low, the output ripple will also be
low. If the power supply is poorly filtered
and contains appreciable ripple but the regu
lator output does not, the regulator has elec
tronically removed a great deal of the ripple,
just as if a huge capacitor had been employed
for filtering. C l may be thought to have been
electronically multiplied by the regulator cir
cuit, in this case to a minimum value of about
50,000 , f.

The reference source is composed of Rl and
Zl. If a maximum degree of regulation is
desired , with voltage summing, the reference
voltage must be as large as the highest output

necessary for good regulation of the output
voltage as load current changes. The amplifier
is stabilized by large amounts of feedback.
Simply stated, although the amplifier has a
large gain, the ratio of the output-to-input
voltage is one. The only point not stabilized
by the de feedback is at the input of the
summing point, and this has been stabilized
by an additional compensating circuit. Ac feed
back is employed to maintain stability and
regulation with capacitive loads and during
load transients.

The circuit diagram appears in Fig. 4 . An
unregulated power supply is formed by TL,
CRI -CR4, and Cl. The rectifiers form a bridge
circuit to full-wave rectify the transformer
secondary voltage. With this circuit full ad-

UNREGULATED

POWER

SUPPLY

V,

SUMMING

>. +~NT AM? EMITTER OUT
REF.

J FOLLOWER- V v,

F IG. 3

put voltage is fed back to the summing point.
A reference voltage is also applied to the
summing point and compared to the output
voltage. If the output voltage is not the same
as the reference voltage, a difference, or error
voltage appears at the input of the amplifier.
The error voltage is amplified and applied to
the base of the emitter-follower with such po
larity as to cause the output voltage to ap
proach a level equal to the reference-voltage
level. This should immediately be recognized
as a negative-feed back amplifier with the ref
erence source acting as the input signal.

The summing point may be treated either
as a voltage or as a current summation. Un
fortunately, current summing at the amplifier
input requires the reference and output volt
ages be of opposite polarity so that in equi
librium, the sum of the currents into (or out
of) the amplifier-input terminal equals zero.
There are some definite advantages to he
gained by this technique, but a second power
supply is required. Voltage summing is em
ployed as it requires no extra supply. As an
added advantage, the voltage-summing cir
cuit employed provides some gain for the
error voltage in addition to that provided by
the amplifier.

The amplifier is necessari ly a de amplifier,
and as such, is subject to drift. This condition
is made worse by the fact that high gain is

10 73 MAGAZINE



FIG. Et

In a sense, it is an economical low-voltage
zener diod e.

The noise on the output is reduced by the
additional filtering of the reference voltage
by C2. As with any feedback amplifier, in
stability may be a problem. The combination
of R5 and C3 stabilize the loop by providing
degeneration which increases with frequency ,
necessary when the supply is used wi th re
active loads.

Operation
With the components specified this supply

will deliver 100 rna continuously from its
minimum output voltage of 0 .35 volts, to its
maximum voltage of 15 volts. Fig. 5 illustrates
the output-voltage current curves obtained at
various values of Vo. The design of this circuit
allows considerable latitude in the choice of
components. Transistor Q5 may be a higher
or lower powered type, though in any case
care must be taken that the supply is not
operated in such a manner as to exceed the
collector-temperature limitations due to ex
cessive current at low output voltage. Proper
heat-sinking is absolutely essential. The choice
of types for the other transistors is dictated
primarily by the voltage supplied from the
unregulated power supply (and proper po
larity, of course). It is well to be on the safe
side and select types which have collector-to
emitter voltage ratings which are approximate
ly 1.4 times the ac voltage appearing across
the secondary of TL Transistors of higher f3
should make little improvement in regulation,
though lower f3 units for Q2 and Q3 will
degrade the regulation. The detectable changes
of V o are due to changes in the zener voltage.
This is due partly to the simple reference
circuit employed and partly to the dynamic
resistance of the zener diode. The zener volt
age of Zl may have any value lower than
that given though the use of a lower reference

(More on poge 14 )
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FIG. 5

voltage desired (remember the 1/1 ratiol).
The use of a zener diode holds the voltage at
the base of Ql constant. An emitter-follower
stage, consisting of Q1 and R2 maintains a
constant-voltage output almost equal to that
of Zl across the potentiometer R2, the output
voltage control. Summation is accomplished
by Q2. This circuit is novel in that it has
no vacuum-tube equivalent. That is, it em
ploys a transistor of polarity opposite to that of
all the other transistors in the circuit. This
allows the reference voltage as tapped off by
R2 to be applied to the base and the output
voltage to be applied to the emitter. Any dif
ference between the two voltages is an error
signal which is amplified in the collector circuit
and applied to the base of Q3, a grounded
emitter circuit. The signal developed across
the collector load resistor, R6, is directly
coupled to the base of Q4.

The inclusion of R7 assures the ability to
adjust the output voltage to the lowest pos
sible minimum value. The actual regulation
is the function of Q5. A minimum load, or
"bleed" is provided by R8. Drift of the output
voltage, which would be caused by changes
in temperature of Q2 by altering the base-to
emitter voltage drop, are compensated for by
CR5 and R3. Diode CR5 is forward-biased
by R3, but its small forward drop is in op
position to the Vbe of Q2. As the temperature
of CR5 and Q2 is raised, both forward drops
increase by approximately the same amount,
and the voltage between the output and refer
ence remains constant. Returning R3, R4, and
R7 to a point slightly more positive than the
positive output terminal also helps reduce the
lowest minimum output voltage obtainable.
The use of a silicon rectifier at e R6 operated
in the forward-biased condition provides a
small but constant voltage for this purpose.

APRil 1963 11



DRAKE MODEL LJlJlO8#l

SIDEBAND TRANSCEIVER

TR-3 ACCESSORIES

Due to the 300 watt P.E.P. input rat ing. the TR ·3 will require a power sup.
ply capable of low voltage at high current with very good dynamic regulat ion.

..., """ ••
~', "

"~. "
,

• " •

Dimensions: 5Y:z" high,
10 % " wide, 14%" deep.

AMATEUR NET

FULL FREQUENCY COVERAGE all
amateu r bands 10 thru 80 meters

UPPER and LOWER SIDEBAND
on a ll bands

VOX or PiT
OUTPUT IMPEDANCE ADJUSTABLE

with pi-network
300 WATTS P.E.P. on SSB

CONTROLLED CARRIER SCREEN
MODULATOR tor AM built-in

SHIFTED CARRIER CW, 260 watts input

TWO SPECIAL 9 Me CRYSTAL FILTERS
for sideband select ion

LINEAR PERM EABILITY TUNED VFO
SEPARATE RF and AF GAIN CONTROLS

FULL AGe with Drake dual time
constant system

2.1 KC PASSBAND

100 KC CRYSTAL CALIBRATOR built-in
SEPARATE RECEIVER S-METER and

TRANSMITTER PLATE AMMETER

ONLY ONE DPDT RELAY USED -RF
switching limited to antenna

Write for Free TR·3 Brochure and l ist of Authorized Distributors.

R. L. DRAKE COMPANY
BOX 185-AC • MIAMISBURG, OHIO

REMOTE
RECEIVING VFO

Model RV-3 •• • $99.95

Used with t he TR-3 to permit re
ception on f req uencies other than
your t ransmitting freq uency. Com
p lete ham band cove rage 10
through 80 meters. Uses same
linear permeability tuned VFO, dial
calibration, and tuning assembly
as TR·3. Cabinet styled to match
TR·3, includes 5·i nch speaker and
space for AC power supply.

Dim: 5 % " h, 10 * " w, 10 * " d.

RV-3 makes an ideal all-band trans
mitting VFO for lOB, 20A, and slm
ilar 9 Me exciters.

12

MATCHING
SPEAKER

Model MS-3 •• • $19.95

Conta ins a 5 x 7 inch heavy mag
net speaker .
Styled to match TR-3 Transcelver.

Dim.: 5 % " h, 10% " w, 10% " d.

POWER
SUPPLIES

AC Power Supply
Model AC·3 $79.95

Will mount in rear of MS·3
and RV·3 cab inets .

Dimensions: 5" x 5" X 101/4".

DC Power Supply
Model DC·3 $129.95

TR-3
Operating and Instruction

MANUAL
Price $2.00

speCIAL
limited OFFER
time only $1.00 .Postpaid

In U.S.A .
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scores another major
BREAKTHROUGH I

Available now from your favorite HV·GAIN distributor

aln ANTENNA PRODUCTS
£491 N.E. Hwy 6. lincoln, Nebraska -

• TRAPLESS CONSTRUCTION · AUTOMATIC BAND SWITCHING
• MOUNTS ON 4 Sq. Ft. of REAL ESTATE · MODESTLY PRICED

It a ll started the day Hy-Gain startled the industry by announc
ing the incomparable Hy-Thwer - still acknowledged by experts as
the epitome in vertical antenna systems. Now , today, fo r those
thousands of Hams who requested it. . .Hy-Gain offers the new
low-cost Hy-Tower Junior.

As its name would imply, the Hy-Tower Junior doesn't com
pletely measure up to the Hy-Tower _.. probably nothing ever will.
However, the Hy-Tower Junior is one sensationa l a ll band vertical
in its own r ight. It's t rapless-It has Hy-Gain's unique stub
decoupling system for a utomatic band switch ing - It's lightweight
(one man can installlc- It 's broad band (250 KC band pass on 75M)
- It ground mounts on 1'%" steel pipe - Its SWR is less than 2:1 at
resonance on a ll bands -It's fed with 52 ohm coax -Its overall
he ight is 36'12 ft . phone; 38 ft. C.W.- It's modestly priced. All in
a ll, the few Hams who have seen it say: It's the greatest advance in
a ll band antennas since the Hy-Tower. See it today.

HY·TOWER JUNIOR MODEL 18JR $79.95

Electrical Specifications: Mechanical Specifications:
Frequency Range ..... 80 thru 10M Max. Wind Survival .. 40 MPH Self

(160 with Loading Coil Accessory) Supporting (l00 MPH Guyed)
Maximum Power 1kw, AM; 2kw PEP Construction 2" to '/] 6"

Polarization Vert ical Aluminum 6063 T832 Alloy
Pattern Omni-Directional Wire Elements 7·24 Copper
Gain , ., . Unity I I Cla~ Steed'
Impedance 50 ohms nominal nsu ators . -.' .. ,' . . . ,Ceramic an.
SWR . . Less than 2:1 at resonance !nJect lon Mol~e,~ Plastic
Band Pass .. 1O-15-20-40M. below Overall Height 366 Ph,one;
2:1 SWR; 250kc below 2:175/80M. 38 CW
M ttl B d T hni Stub Net Weight , 30 Ibs.

u 1- an ec RIque ... , . . . M ti R · t 1" tDecoupling ~un mg equl.remen 5 . ... "/2 0
2 inch Stee l PIpe - Ground Mount

Ground Plane Req. . Copper Pla.ted (not supplied)
6' Ground Rod (not supplied)
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necessary to alter some of the resistance values
in order to assu re operation anywhere within
a rectangle (output voltage-output current )
similar to that shown in Fig. 2.

73 PARTS KIT
This unit is available from 73 os a complete

parts kit. This kit includes the line cord ond
plug, power transformer, all diodes, zener, con
densers and resistors. and 0 printed circuit
boord all reody to use. We even included that
confounded expensive meter. The parts for this
kit would normally cost about $32 if purchased
separately, our price is only $25. Kit WliSI -l
73 Ports Kits, Peterborough, N. H.

voltage degrades the regulation somewhat. A
diode in the 5- to 6-volt range may be em
ployed to take advantage of the almost zero
temperature coefficient . In this case, R8 must
form a voltage divider with the emitter of
Q2 returned as shown in Fig. 6.

Construction
The photographs illustrate the power supply

built by the author. The parts listed on the
schematic were selected primarily on the
basis of size so that they might be "shoe
horned" into an available box. As a conse
quence, several special parts were made, 'such
as the heat sink for the power transistor.
Similar boxes are made by Zero Manufactur
ing Company, Burbank, California, but con
struction would be simplified by the use of a
larger case. 1\0 details of the etched board
are shown as each individual will undoubtedly
make some parts substitutions. Some of the
obvious ones include the use of a heavier
power transformer and/or fil ter capacitor, and
a transistor at Q5 capable of d issipating more
power. Remember that adequate heat-sinking
is of prime importance. No other form of over
load protection is provided. If higher output
voltage is desired, the technique illustrated in
Fig. 6 may be employed, but the secondary
voltage of TI must also be increased. In the
event that circuit voltages are changed (and
with some transistor substitutions ), it will be

• •
P arts List

CI - 500 ,ufd., 25V E lec.
C2, CJ- 2.2 u fd ., 20V Elec.
CRt. CR2. CRJ. CR4. CR6- I NI 692
CRS-IN I91
RI - 2.5K
R2- SK Linear Taper Pot.
R3- 4.7K
R4- I SO ohm
RS-I K
R6- 18K
R7- t OK
R6- 3.3 K
SWI - S.P. S.T . slide switch
T I-Power Transformer. I np ut llOV, 60Cy

Output 20V. 140 "IA
( " Iagnet ic Circui t E lements. I nc.

OB62CT 29
Address: 3722 Park P lace

Mon trose. Calif.
ZI - Zener D iode, 15 V.
QI, Q3. Q4- 2N1372
Q2- 2N1 69A
Q5 - 2N1l 83
M l~O-1 5 VDC Meier (Lafayette 1':\1 ·100 )

. W lISI

•

Ten Minute Timer
Why not operate legally? Why not keep on

the good side of the FCC? Why not buy a ten
minute timer for those SSB QSO's? Timers
are expensive, so I asked myself (desiring to
consult the most astute person on this problem )

14

"Why not build a cheap timer?" The answer to
this problem is shown in the photo.

T he parts, with the exception of the oven
timer (Layfayette Radio $2.95 ), were found
lying on the floor of the shack. The base meas
ures 5~ by 2~ inches and the upright lever
stop is 3~ inches long. The lever itself is a 4
inch piece of aluminum TV antenna element.

When drilling the knob to attach the lever
it is best to remove the knob to check that
the holes miss the steel leaf spring inside. I
found it necessary to pound a small indentation
in the lever to make it accommodate the shape
of the knob. The lever is attached to the knob
with 4-40 screws.

The lever stop is glued to the base approxi
mately 2~ inches from the axis of the knob. It
is best to use a slow drying glue since the
lever stop will need to be moved back and
forth a bit before the exact position for a ten
minute run of the timer is found .

. . . W8LW S
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Temperature Limited

Diode Noise Generator
73 Parts K it Available . . . see end of article.

F. L. Thomas
7 Pork St ree t
Bellevil le 9 , N. J .

Operation

To use the generator it is connected to the
receiver antenna terminals, the AVe is turned
off, and the audio output is measured with the

o SI B

.0.11

300.0.

0 .0 1 ufd

r-------jr--! ( , ) J

r '

T

5"

.,
5,5V -

I

.,

B1-four Mallory RM 12 or RM 12R In
se ries (l ifet ime of t his circu it should be
greoter t ha n 10 opera t ing hours )

B2-Malla'y TR-1 35R
M-O-l ma (Lafa yette TM- 6 0 or equ iva -

lent )
R1-20 ohm potentiometer
R2- 20 ohm Potentiometer
J l-coax connector
51-DP 5 pos miniature rota ry switch

potentiometer in series with the heater. The
unit is battery operated for convenience. High
current capacity, small sized mercury cells
are used throughout. The whole unit is con
tained in a 3" x 4" x 5" Minibox.

Construction
The resistors are mounted on the switch,

making the leads as short as possible. The tube
socket is mounted on a small bracket screwed
onto the side of the chassis, placed so that the
dis tance from the switch is a minimum. The
meter calibration potentiometer and the heater
supply battery holders are mounted on another
bracket placed over the meter as shown in the
photograph.

Recently I was confronted with the necessity
for a good noise generator. All of the noise
generator designs available in any of the
amateur publications at hand were of the
crystal d iode type. The disadvantage of this
type of instrument lies in the fact that the
current through the diode has no simple
relation to the noise output. Unless expensive
calibration equipment is on hand this type of
generator is useful only on a comparative basis.
Consequently it was decided that a temperature
limited diode noise generator would be built.

The noise output of a temperature limited
diode noise generator is simply related to the
current Bowing through the diode.1 The noise
figure of a receiver may be calculated directly
from the magnitude of the current by the
following equation :2

Noise figure in db.=l0 log (20 I R)- (l )
Where I= current through temperature

limited diode required to make the noise out
put power of the receiver double the value it
was with no current through the diode.

He-antenna impedance
The actual noise generator is quite simple,

consisting of half a 6AL5 with a milliammeter
in the cathode leg and the appropriate resist
ance for the antenna circuit connected to the
plate by means of a selector switch. The
heater current is controlled by a 20 ohm
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P OWER
SUPPLY

12 VDC

i

CLOSE-OUT! NEW
TOPAZ

WRL's used equipment listings h ave set the pace for 27 years and
a re informally known as the "Blue Book of Reconditioned Equip- Transistorh:ed
m ent." All units (over 1000) are expertly reconditioned. Hundreds C 10WD6.12
of other i tem s available - w rite for latest "Blue Book listings." No $699 5
money down on our Charg.A.Plan and up to 36 months to pay. Send Reg. $99.95
orders an d inquiries to Kenny Akins, W¢PZJ, 0 /0 WRL, Council FOR Swan, Collins, Sonar & others
Bluffs. Iowa for FAST PERSONAL SERVICE. 600 VDC + 300 DC 12S0 watts! .0120 V

Adj . Bios & Primary relay-Post Pai d Cash with
Order. Send for other TOPAZ specials.

WRL'
Blue Boolt P,lce

OUR REPUTATION - KNOWN THE
WORLD OVER - IS YOUR GUARANTEE

OF SATISFACTION

AMECO
CN50 (3D. 5-34. 5 I.F.) 'Gnv• . . $ 29.95
BABCOCK
MT5A mob. amttr . . .• . . . . .. . . . 49.00
B&W
5100 1m", 209.00
CENTRAL ELECT.
lOB SSB xmttr , . ; .. • 109.00
COLLINS
75A 1 ret 229.00
75A Z ree;. . , 269. 00
75A·2,l (.lkc. fjlter & prod. det) 319.00
75A 3 ree. . 349. 00
75A 4 ret " 429.00
755 1 ree• . . , 349. 00
32V 2 llmitr 229. 00
32V 3 lmttr 299. 00
KWM 1 X-Cvr 449.00
EICO
720 CW xmttr , . . .. . . .. . . . . 59. 95
723 CW Im"r .. 49. 95
GLOBE
Scout 65 -A emttr _. . . . . . . . . . . . 50.25
Scout 680 xmttr .. ".. . .... . . .. 64.50
Chief 90 CW lImttr .. .. , . ' . . . .. 44.95
Chief Delulle CW lImttr . . . . .. . . . 49.95
HG·303 CW lImttr ,.. 74.50
SM90 StfHn mcdalatcr . . • .. .. • 11.50
755·A VfO ,. . 44.50
GONSET
G·G3 ree , . _ 149.00
G7G & # 3350 DC - P.S• . . . . . .(19.00
# 3349 AC - P.5. (fof G7G) ... 69.00

HALLICRAFTERS
$·53 ret i •.

S·76 rec• .- . '. .
SX-73 rec• . ., ... .•. ..•..• . . . . .
SX-88 ree• ." . . _. . . .. .. •. ..,- . . '
SX ·96 ree•. . , .
SX·99 ree. ' ~" " " '" c , .
SX·I00 ree• .... . . .. ..•.... ...
SX·I01 tee. . .. ' , .
HT-18 VFO (HFM) . . , ..
HT·20 smttr ..•. . . . .. ... ... . .
HT-31R linear " , ..
HT·33A linear . , , .
SR34 X·Cvr (6 & 2) .
HARRISTAHL
NE·6 (6 meter) xmtll .... ...• . .
HARVEY-WELLS
T-90Xmttr . . " .
TS·90 (2·12 Mc.) lImttr .
R-9 receiver , .
HEATH
HG·I0 VFO , . .
OX·20 CW llmltr .. c • ••• ,. _. , .

OX·40 Xmtlf . . .. ...... . . .. . •...
DX·60 llmth" . . , .. ... , " ,
MT·I "CheVtnn," xmttr , ,.
JOHNSON
"Adventufer" CW llmtlf .
Viking I llmttr , .. ..• ...
Viking " lmth" ... • ; .
6H2 llmttr ., .-. ' '." , .
6H2 VRO .. • • , ~ • . •.• .. .

54.50
109.00
449.00
299.50
149.95
109.00
179.95
269 .00

39.50
199.95
189.00
349. 00
259.00

39.50

109.00
129.00

79.95

29.95
34.50
54.95
69.95

109.00

34.50
109.00
175.00

99.50
39.95

Thunderbolt Iinelf .
Challenger smttr .
KNIGHT
r ·50 CW lImttr , .
T-60 xmttr , .
MILLEN
"R9 'tr" preamp (l call) . . .• . .
MORROW
Falcon mob. reevr. . , .
3BR (75·20·IO) converter .
ELMAC
A54 (or H) mob. lImltr . . . . .
Af-67 mob. xmttr .
AF-68 mob. xmttr , , . • . . . . . . . . .
PMRSA (6 volt) mob. tee•.. ; .. .
NATIONAL
HRO·60R receiver , . .. . . ...•. .
NC-88 rec. . . . , . .. ..... • '.- '
NC-98 rec. . , ' .
NC·125 receiver .
"C·l88 receiver . , , . . . .. •
NC·300 " dream receiver" .
SWAN
X·Cm (specify 75,40 or 20M) ..
TMC
CPR-90 ree. . .
GSB·I (SB slicer adaptor) .
WRL
TC·6 (6M x·en) .. , , .
PSA·63 power supply .
Speakers extra - $10.00

399. 00
89.95

34. 50
49.95

9.95

79.95 .
24.95

59.50
99.00

159.00
69.00

299.50
84.50
95.00

109.95
99.95

229. 00

199. 95

399.00
99.50

39.95
24.95

IVITII

SERVING
AMATEUR'S

27
YEARS

EACH RECONDITIONED UNIT

YOU SAVE 5 IVAYS

1. TOP TRADE.INSI
2. RIGHT PRICE _ BEST VALUES!
3. 2 WEEK HOME TRI AL!
4. FUll 90 DAY GUARANTEE!
5 · 90 DAY RETURN PRIVILEGE ON NEW

EQUIPM ENT !

------------
WORLD RADIO
LABORATORIES

1
3415 W est Broadway

Council Bluffs, I owa- Phone: 328- 185 1

Il u :
I ..... llnt a model , recondit ioned. 0 ship 0 hold

Is enclosed. 0 charge mv o(count.

1
0 Ship ne..... #3275 Converter pou pll id 0 $J'1 .'lS 0 charge
NAMEE _

I ADD Rm~ _
1",,_ 11m _
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generator off. The generator is then turned on
and the current through the diode is increased
until the power output is double what it was
before. At this point the voltage output will
only be 1.41 times the original. The current
necessary to give this noise increase is noted
and the noise figure calculated according to
equation ( 1) , or estimated from the figures
given in Table I.

Noise Figure Current, rna . , for antenna impedance of:
in db .

50n 72n 30D A 600 ..'l..

2 1. 40 1. 15

4 2.25 1. 80 0.42

6 3. 55 2.85

8 5.65 4. 50 1. 05 0.53

10 8.85 7. 15

12 14. 2 11 . 3 2.65 I. 32

16 6.6!; 3.30

20 16.6 8. 42

The unit described is useful for noise figures
up to 13 db at 72 ohms. For higher noise
figures a higher current capacity diode and a
higher heater voltage and current supply is
required, necessitating an ac operated power
supply. With a suitable power supply a 6X4
may be satisfactorily operated up to a noise
fi gure of about 22 db. In both cases the
maximum noise is ob tained by passing more

than the allowable average current through the
diode. Conseq uently readings at these extremes
should be made and the current lowered
again in only a few seconds, or damage to the
diode will result .

Table I shows the current readings for
various noise figures with different antenna
impedances.

The generator will operate satisfactorily up
to at least 50 me, and probably considerahly
higher.

REFERENCES
1. Radiotron Designers Handbook, fourth edit ion , page

1307, reproduced and d istributed b y R CA V ic tor D ivi sion,
Radio Corporation o f A merica, H arrison, N . J., 19 53.

2. Radio E ng ineering Handbook, fifth edit ion , page 19·1 0,
E dited by K eith H enney, Published by :McGra w·HiII B ook
Company, 1959.

3. T erman, F . E ., E lectronic and Radio Engineering,
fou r th edition , Published by M cGraw-Hill B ook Compan y,
1955.

73 PARTS KIT AVAILABLE
In preparing the parts kit for this unit we took a close look at the ports used in the author's

article and decided that certain economies could be observed which would not in ony way inter
fere with the operation of the unit, but which would reduce the cost. The cost of the ports listed
runs to about $ t 6 . By substituting flashlight batteries for mercury cells and a 20 ma meter for
his 0-1 mo meter with a shunt ocross it we not only reduced the cost to about $10, but ended
up with a more accurately cal ibrated meter. The price of the 73 Ports Kit for this noise gener
ator, stock ~THOMAS- I , is $9.00. Send to Peterborough, N. H.

Letters
A tt. \Vayne G reen, Editor??

I have been a ham for 36 yrs. and I have n ever seen
any a r t icle published a s stup id as the one you published
by \VJPHL. I will no t spend a ny m ore money for your
magaeme.

• • . G. V . L icht enfels W 3AQT
A ha, the book-bum"s r.ear th eir ugly heads. While seo

erat fe/tows did write in /Wotestin g, n one of them Quite 10
obviousl y had n ot read the articJtJ . . . or even the magazintJ.
T h e others uSiJd our current addrell and pot the onlJ we
stopptJd using over six months ago. Many leu tJrs of campti.
m tJnt hiNItJ comtJ in abouJ this artidtJ from the more comptJ·
tent engine«s in our read4rshiP. and II handful of grumbles
hatltJ been rtJceivtJd, though n ot on, of th.6m look any iSllu
with an, part of the II1'lid6. Th tJ compl.ints against tb6
,mid I slt,m 10 b6 Ihld PHL haJ a whltedly bro.a signAl on
75 mlltJrS -J ,h,,' h4 has btJen sUJP~iJd in shiJ paJl dwin g
" bldtl. with Ibe FCC. I h"". s,4/tJr,d IbtJ ;udgtJ "nd ;u"
Irul ment b, thlt FCC in ()aJl ,#_ 1 and Ib# mere faa of
suspension doesn't neceJlariJ, indiC41# guilt to m6 _ , more
th"n Perry MtlIon considtJrl his c/i#ttJs guill' be~us. Ih"
are in prison. W . "r6 wuu 0fJ#tt for m t)r# ,.,.tid el on DSB

APRil 1963

10 d4rif, o r confuse mallers. I &tin see some ()Oinll wbtJre
PHL milled, thougb mOll of Ibe " rlic/e seems un4.Isail.ble.
D ear \Vayne ;

R eference page 86 of the February issue, \V 7A TK
claim s t here shou ld have been a 2.5 m h rf choke t ied to
t he second plate of his converter rf s tage, a s illustrated in
enclosed, amended d iagram. It is t rue that without one
all the intelligence will arc to ground and the p ipes ..... ill
bus t , but I d raw n o conclusions from this or fro m
the other fact that t he caption under t he "73 Mixer"
c ircuit belongs under a photo of my own dandy con
ven ter (omitted) . My grandmother always said that
s implic ity is an unr ewarded v ir tue. S he .....as terptsc horean
in the g r ind and bump tradition and at the end of her
act she would load her n avel with a small marble and pop
a balloon a t twenty paces. From the collapsed balloon a
white dove would fly up into the wings train ing a sat in
st reamer on whi ch was printed t he crypt ic comment: " Half
the fun is getting there." I believe th is has been taken
up as a slogan by Cunard . B e t hat as it may , my grand.
mother made the bucket one nig ht in Bos ton for putting
out st reet lights as a result of a wager and soon retired.
Please send me whatever certificate is appropriate and en
close a dollar to help cover costs of adminis tration of this
program. _ .• K en W 7I D F
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Selected Circuits

Sigma Series 4500 Polar R elay T est Set

Roy Pofenberg W4WKM
316 St ra tfo rd Avenue
Fa irfa x, Virg inia

Figure I : Schematic diagram of the Sigma
Seri es 4500 Relay Test Set MANUAL SENSI
TIVITY test circuit. Meter multipliers pro
vide ranges of 1.0, 2 .5 and 10 MA. Relay
terminal numbers refer to Sigma Seri es 7
and Series 72 relays.
C3 Capacitor, electrolyt ic, 100 mfd, 110
volt ee.
M2 Milliammeter, de, .5~0-.5 ma basic
ra nge, 200 ohms resistanc.e.
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Relay manufacturers who are concerned with
long term customer satisfaction must make
available maintenance concepts and procedures,
repair parts and suitable test equipment for
field adjustment of their relays. One of the fore
most relay manufacturers, Sigma Instruments,
Inc., has done just this in support of their ex
tremely fine Series 72 polar telegraph relay.
The Sigma Relay Test Set, Series 4500. is a
compact instrument that incorporates test cir
cuits for the rapid, convenient and accurate
measurement and adjustment of all the im
portant characteristics of polar relays designed
for communications service.

The Instruction Book for the Series 4500 Re
lay Test Set is much more than a set of instruc
tions for an item of hardware. This 32 page

.".

Front panel view of the Sigma Series 4500
Polar Relay Test Set.

Polay relays are widely used in teletypewriter
applica tions to provide isolation between vari
ous equipments, effect conversion between
modes of keying and as repeaters to permit
operation of several eq uipmen ts from a low
current signal source. There are very few ama
teur RTTY installations that do not use one or
more of these versatile devices.

The operating requirements imposed on tele
graph sign alling relays are quite stringent and
the present compact, efficient and reliable de
vices are the result of many decades of develop
ment. These relays must accurately repeat the
high speed signal impulses without introducing
appreciable distortion and must continue to do
this on a clay in and day out basis.

\Vhen we consider that a teletypewriter re
lay on a 60 word per minute circuit operates
several million times per day, the problem be
comes apparent. For example, the rated life
expectancy of many utility type relays is far
less than 1 million operations. Contact materials
used in teletypewriter service must be capable
of carrying substantial currents and, despite
the use of exotic materials, contacts are subject
to wear which eventually causes the relay to
fail. Since polar relays are expensive, precision
devices, the obvious answer is to make them
maintainable. Field adjustments are provided
and the relays may, by using proper test equip
ment, be easily cleaned and adjusted, restoring
their original performance.
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Fig. 2 : Schematic diagram of the AUTO
MATIC SENSITIVITY test circu it used in the
Series 4500. Meter multipliers provide the
same ranges as in Fig. J . The ela bora te
multiplier network prevents changes in
switching speed, determined by R22, when
the meter range is changed. Note that C3
is a nen-polerised unit.
M I Milliammeter, ec, 0-5 ma, rectifier type.
M2 Milliammeter, dc, .5-0-.5 ma basic
range, 200 ohms resistance .
TJ Transformer, auto, seconda ry taps at 50,
117 and 250 vaIts; J 17 volt 60 cps pri
mary.

M.lt .nd relon.tor
folded over

"'bit .nd relon.tor
in moblling position

Buy on ly the mast and
r eson at or s for the bands
you operate. NO N EE D
F O R MATC H ING D E
VICES , NO F E ED UNE
L EN GT H PR OBLE M S .

Use any length of 52 ohm j~;S;~~~-:--""ca b le, New. eff icien t con -
cep t of ce n ter loa d in g .
Ea ch resonator has a coil
s p e c i a ll y d e si g n ed f o r
m a x im u m r adiation for a
particular band. Cen ter
frequ en cy tuni n g is by an
adjustable sta in less r od in
t he r esonator. T he fo ld -
over aluminum mast per- ~
mtts instant interchange _ ~
of resonator s . Mast folds \ \-= -- :
o ver fo r ga rage stor a ge.~ _ ,"":~~,.~~.<.,
Ma st has 3/8 -24 ba se st u d _ jI \. . .... _ . .

to f i t standard m obile -r-, ,/

m ou n ts, b u t w ill perform ,-::::::::::~i?~better with New ~ T r on ic
mou nt s . P o wer rat ing is 75
watts dc input A .M.· 250 
wa tts PEP inpu t for SS B .

A sk y ou r dist ri butor to sh o w y ou these a n d
other tin e NEW-TRONICS prod ucts. Write for
literatur e on the com p let e N EW- TRO NICS line.

NEW·TRONICS CORP,
3455 Vega Avenue Cleveland 13, Ohio

GOOD MOBILES GO

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY

MODEl DESCRIPTION TOT. HGr. of ASSY. NET
MO· I 54" mast folds at

15" fro base Rear deck or fender" $ 7.95
MO- 2 54" ma st folds at

27" fro base Bu mper 7.95
RM -IO 10 meter resona tor 80" max . ·75" min . 5.95
RM -15 15 meter resonator 81" max . · 76" min . 6.9 5
RM ·20 20 meter resonator 83" max . • 78" min. 7.95
RM ·40 40 meter resonator 92" ma x. - 87" min. 9.95
RM ·75 75 meter resonator 97" max. . 91" min. 11.95

RESONATOR WILL WORK PROPERLY ONLY IF U SED
WITH Mo. l OR MO-2 MASTS. ANTENNA ASSEMBLY

CON SISTS OF 1 MAST a n d 1 RESONATOR.
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booklet defines terms, analyzes in detail the es
sential operating characteristics of polar relays
and then describes the parameters for the vari
ous tests required to verify these characteristics.
Simplified schema tic diagrams are given for
each of the many tests that may be performed
with this versatile instrument. Separate tests
are provided for manual measurement of sensi
tivity, automatic measurement of sensitivity,
contact circuit bias in percent, contact circuit
break time in percent and leakage curren t
measurement with 500 volts applied between
contacts and coils.

Fig. 1 shows the circuit used for manual
measurement of trip current or relay sensitivity.
One relay coil and the zero center milliam
meter, shunted for various current ranges, are
series connected between the junction of the
voltage divider, RI5 and RI6, and the contact
arm of RIO. Thus one end of the series circuit
is established at half the supply voltage of 75
volts while resistor RIO allows the other end of
the series circuit to be adjusted equally above
and below this potential. Assume that the relay
contacts are in the MARK position and the arm
of RIO is near the center of its adjustment. No
voltage difference exists across the relay and
metering circuit and no current flows. Advanc
ing the arm of RIO toward R9 will result in
current How from left to right through the relay
coil and meter, increasing until the relay arma
ture "trips," closing the circuit to the SPACE
indicator light. Moving the arm of RIO toward
RII will result in the reverse condition and the

.,,,
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Fig. 3: BIAS TEST circuit used in the relay
test set. Drive coil (A) and contad-meter
ing (B) circuits are shown separately for
clarity. T2 is a special transformer designed
for low exciting circuit so that the unloaded
secondary voltage is essentially unchanged
by the setting of R23 . Meter scale is linear
with full scale, .5 ma equal to 25 % bios.

72-IOT5 lOW 50 10 '
72-10TG l OW SO 20 "
72-1 60TS lOW SO 15
72-160TG l O W SO 10
72--400T5 MED SO 10
72--4ooTG MED 50 /).5
72-IOOOTS MED 50 6
72_loooTG MED SO 4
72--40ooT5 HIGH 5 3
72--4000TG HIGH 5 2
72-2SooT5 HIGH 5 a.a
72_25OOTG HIG H 5 2.5

1- 1501 l OW 50 20
1-10001 MED 50 B
1-11001 HIGH 5 4

TABLE II : AC drive values for bios measure
ment of the Sigma Series 7 and 72 polar
relays . As in the sensitivity tests, these val
ues should be applicable to relays of ether
manufacture having similar coil resistances.
Yefues, except as indicated by " , are based
an drive applied to only one coil.

coil resis tances. In all cases, the minimum d rive
voltage is used to accentuate relay bias during
adjustment so that bias will be minimized in
working circuits employing a healthy drive.
Table II gives b ias test conditions for relays
having various coil resistances. Ml is a 5 rna ac
milliammeter which is shunted as required to
monitor the various ranges of d rive current.
The bias indicator circuit uses a zero center
scale milliammeter in conjunction with the sim
ple divider network shown in Fig. 3B. The re
sistances are arranged so that equal and op
posite currents flow throu gh the meter for the

.".,",w

Re,i.t" "<e Tu",' TS Aclj",lmellr TG "diu.lme,, '

Ohm. ~ach Mo . DC Mo. DC

Eoch Coil Coil Tri p. ei'her di'.dian, CII"e,,1 in 0". coil.

10 600 ,.• - 5.6 s.e - 14.4

160 2,400 ., _ 1.4 ,., - "
"0 3,700 .39- ." '" - ,.•

1,000 6,000 .2.01 - .5O .96 - 1.4 4

2,5 00 9,600 .15- .as ., - .,
4,000 12,000 , 12 - .ae .48 - .n

SERIES 72 :

SERIES 7 :
150 2,375 3.00

1,000 1.1 0
3,100 10,250 0.72
TABLE I: Standard trip values for Sigma
Series 7 and 72 polor reloys. Relays of other
manufacture, with similar coil resistances,
should perform fairly closely to these speci
fications. Note that the series 7 relays hove
on extra coil of a few turns between Pins 3
ond 5 . This coil should be short-circuited to
pre vent contact bounce.

relay armature will trip to the MARK state.
Relay adjustment should be made for the de
sired sensitivity consistent with equal MARK
and SPACE trip currents.

"Hold the relay firmly in the test socket
and simultaneously make the MARK and
SPACE adjustments, manipulate the appropri
ate switches and observe for proper meter read
ings." The answer to the question of where
all of those hands come from is found in Fig. 2 .
In this automatic sensitivity test circuit, the
relay is automatically switched from MARK
to SPACE condition at a rate slow enough to
permit accurate meter readings. This frees both
hands to accomplish the required relay adjust
ments. Regardless of which contact of the relay
is closed, the circuit is unstable and the cur
rent increases through the relay coil in the di
rection required to move the armature to the
opposite contact. Initially, capacitor C3 is d is
charged and the charging current of the non
polarized capacitor holds the voltage across the
relay coil to a level insufficient to trip the relay.
As the capacitor charges, the current through
the relay coil increases and the relay t rips. The
relay contacts reverse the polarity of voltage
applied to C3 and the relay coil. The cycle re
peats as long as voltage is applied. Resistor R22
provides an adjustment of switching speed. Ta
ble I gives the standard sensitivity test condi
tions for various relays of the Sigma Series 7
and 72 lines. As noted, this data is generally
applicable to relays of other manufacture hav
ing similar coil resistances.

Fig. 3 shows the bias test circuitry used in
the Series 4500 Relay Test Set. Low, medium
and high 60 cycle drive voltages are available
to accommodate relays with a wide range of
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Fig. 4: Schematic diag rams of the Sigma
Series Fixtu re. Th is unit plugs into t he Series
4500 Test Set and, in addition to serving a s
a jig for ad justment, serves as an adaptor
for the Western Electric 255A relay.
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ice. Information and drawings from the Instruc
tion Manual for the Series 4500 Polar Relay
Test Set have been used with the permission of
Sigma Instruments, Inc. This manual, written
by WIBIY, contains such a wealth of addi
tional information th at it should be in the hands
of every amateur with a serious technical in
terest in RTfY. Arrangements have been made
with Sigma to supply single copies of this book
let to amateurs at the cost price of $1.00. Ad
dress your requests directly to Sigma Instru
ments, Inc., Sigma Division, 170 Pearl Street,
South Braintree 84, Massachusetts, attention :
Advertising Manager.
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MARK and SPACE contact conditions. Using
circuitry not shown, the supply voltage drop
ping resistor, R17, is adjusted for a static meter
curren t of 2.0 rna in both the MARK and
SPACE conditions. When drive is applied to a
relay which introduces no bias, the meter
pointer vibrates around the zero center point
on the scale. Bias in the relay under test is in
dicated by an off-center deflection of the meter.
The .5-0-.5 rna meter is calibrated linearly
2.5-0·2.5 and bias in percen t is the reading of
this scale multiplied by 10. Deflection to the
left of center indicates MARKING bias and
deflection to the right of center indicates SPAC
ING bias. The relay under test should, of
course, be adjusted for zero bias.

Fig. 4A shows the base diagrams of the
Sigroa Series 7 and 72 relays. This will assist
in understanding the other drawings which arc
keyed to these pin connections. The only differ
ence between the wiring of the Series 7 and 72
relays is that the Series 7 relay has an addi
tional coil, normally short-circuited externally.
connected between pins 3 and 5. Incidently,
many amateurs have purchased the older Series
7 relays through surplus channels. As a point
of information, the oldest of these, the 7]OZ
160T Model D, is the exact equivalent of the
7]OZT-150T . The S425-1 Relay Test Fixture
will accommodate th e Western Electric 255A
relay. The diagram of this unit, shown in Fig.
4B, permits convenient comparison of the ter
minal connections for the two relay types.

This article has attempted to presen t the
basic circuitry required for the proper adjust
ment of polar relays used in teletypewriter serv-

Decibels?
It's a cinch

Carlos Robertson K1MRK
39 Gleason St.
Framingham, Mass.

Have you ever had difficulty with a problem
involving power ratios exp ressed in decibels?
Did you have the log tables handy? Have you
ever wondered what your effective radiated
power would be if you bought that "Super Sig
nal Squirter" antenna? A simple answer to
these problems is a nomograph.

A nomograph is a basic, convenient chart
that is easy to use and understand. It graphi
cally solves problems where mathematical for
mulae are otherwise required .

The accompanying DB Nomograph will al
low you to easily determine:
1. The power output of an antenna (knowing
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DB NOMOGRAPH
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the input power and the antenna gam JIl

db .
2. The power radiated off the back of an an

tenna (knowing the input power, the for
ward gain, and the Front-to-buck ra tio ) .

3 . The required input power for a given out
put power (knowing the gain available in
db .

..1. The gain , in db, of an antenna (knowing
the power input and output ).

5. The gain required, in db, for any circuit
or device (knowing the power inpu t and
the required power output ).

T hese are but a few of the problems that can
be solved by the nomograph. Undoubtedly the
average amateur will find many additional ap
plications.

The use of decibels to express a ratio be
tween two quantities is convenient and becom
ing much more common. You will find that by
using this nomograph you will have as much
understand ing of the use of decibels as you
now have in the use of volts and amperes.

Here are some examples in the use of the
nomograph :
1. To find the effective power output of a new

antenna you wiII need to know the power
delivered to the antenna and the specified
gain of the antenna in db. Assume repre
sentative values for the example of 100
watts of power delivered and an antenna
gain of 7.5 db. Place a straightedge on the
nomograph so that it intersects 100 watts
on the PI scale and 7.5 db on the db scale.
The actual effective power output is read
on the P:! scale where the straigh tedge
crosses it. In this example it is 560 watts.
In other words, your 100 watter will sound
like a half gallon if you connect it to an
antenna with 7.5 db gain.

2. Suppose your power output is 1 kw and
you r antenna has a Front-to-buck ra tio of 90
db wi th a forward gain of 6 db. You want
to know the effective rearward rad iated
power. Step I , as in example I , is to find
the forward effective radiated power. Place
a st raightedge on 1 kw on the PI scale with
the other end of the stra ightedge on 6 db
on the db scale. The st raightedge will in
intersect the P~ scale at 4kw or 40 kw. Since
the forward gain of the antenna is between
0-10 db we read the 0-10 ,II.> side of the P,
scale, or the 4 kw point. Step 2 is to place
the stra ightedge so that it connects 20 db
(the front-to-back ratio ) and 4 kw on the
right hand of the P, scale. (Again, be care
ful to use the appropriate side of P,; the
left hand side applies to ratios of 0-10 db
and the right hand side applies to ratios of
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10-20 db.) The answer is 39.8 watts, read
on the PI scale. This is the actual effective
power radiated ofT the back of the antenna.

3. You want to determine what power input
is required to provide an effective radiated
output power of 3.0 kw. You know that
your an tenna has a forward gain of 9.0 db.
Place a straightedge so that it connects 9.0
db on the db scale and 3.0 kw on the 0-10
db side of the P:! scale. Read the power in
put required on the PI scale. In this ex
ample it is 375 watts.

4. Suppose you have determined that your
antenna system makes your 200 watts sound
like your friend's I kw rig. You want to
know the gain of your antenna system in
db. Place the stra ightedge so that it con
nects 200 watts -.on the PI scale with 1.0
kw on the 0-10 ,II.> side of the P, scale. The
gain of your antenna system is read where
the straightedge intersects the db scale. In
this example it is approximately 7.0 db.

5 . You have a 5.0 watt transmitter and you
want to install a new antenna system that
will provide an effect ive rad iated power of
300.0 watts. Place the straightedge so that
it connects 5.0 watts on the P I scale and
300.0 watts on the 10-20 db side of the P,
scale. If you had tried to use the 0-10 db
side of the P,. scale the straightedge would
not intersect the db scale. The gain required
of the new antenna as read on the 10-20

db side of th e db scale is 17.9 db. We read
the 10-20 db side of the db scale because
we used the 10-20 dh side of the P, scale.

Although the examples illustrate the use of
the nomograph by comparing antenna char
acteristics, the nomograph is not limited to
solving problems in power ra tios related to
rf energy. Any q uantity of power. be it com
mercial household power, audio, rf, etc.. can
also be relat ed in tenns of decibels by using
the nnmogra;>h. . .. KnlHK

MARS
STANDING WAVE

BRIDGE
17.95

The most won ted bridge
on th e morket toda y.
Measures both 52 or 75
ohm lines at the f lick of
a switch.

PAUSAN COMPANY, SAN RAFAEL, CALIF.

MARS
HYBRID PHONE

PATCH
27.95

You cannot buy a better phone
patch in quolity or perform
ance. Thousonds now in use.

PAUSAN COMPANY, SAN RAFAEL, CALIF.
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Edwin Cole W 7 JOF
P.O. Box 3
Vashon, Wa shington

Vector VFO
73 Parts Kit ,tvailable . . . $6.50

Take one Vector seven-pin turret socket,
wind nineteen and one-half turns of Belden
#20 Nylclad cathode-tapped at six turns, coat
generously with low-loss dope, pad to fre
quency and serve with DX-60.

It's almost that simple. The only components
not mounted on the socket are the tuning
variable, the output mica and the plate rf
choke. (When the last two are soldered to the
plate pin they should be dressed away from the
turret to avoid degenerative feedback. ) You
may prefer to juggle the padder and variable
values for junk-box or bandspread considera
tions but with a 250 mmfd variable the VFO

tunes from 3350 to 4050 kc. This range
obviously means very little spread on the high
bands, but I read my frequency on the receiver
dial and it takes only a moment to check
calibration before going on the air. The vari
able I used is a broadcast midget picked for
four virtues: double bearings, short shaft,
rigid frame, compactness .

The coil and circuit component values are
products of eclectic empiricism. " As it hap
pened. the first try was successful. This was
suspicious so a duplicate unit was put together,
with the same results. Operation for the past
• Cut and try
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73 PARTS KIT
We have rounded up a complete set of ports

for home construction of this unit. This consists
of the tube, socket with turret, coil wire, resis
tor, condensers, ond chokes. Thes.e catalog out
ot close to $8, the 73 Kit price is $6.50. Kit
W7IDF-l, 73 Ports Kits, Peterborough, New
Hampshire.

an eighty meter VFO requires extra attention
to the output frequency.

The original plan , as you may have guessed,
called for mounting this unit inside the DX-60,
but 1 simply couldn't find a spot where the
oscillator wouldn't be subjected to heat and/or
mechanical modulation by transformer hum;
perhaps someone else will. The chassis shown
in the photo is surplus, cast-aluminum and
small enough to provide a maximum of rigidity
without crowding. An OA2 with its six thou
sand ohm, ten watt resistor take up some of
the extra space on top- where all good heat
producers belong.

After warm-up, drift was checked at less
than one hundred cycles in an hour. On-the-air
requests to a reliably cynical local ham for
critical appraisal confi rmed the performance
as clean and stable. That long axial machine
screw looks out of place in the center of a
VFO coil, but it doesn't mean you can't use a
turret socket to achieve stability in a simple
and compact package. . . . W71DF

6AK6 250

1-7
,

100
J

" =
25~ 5~

II '>¥v~ lOOK

" ~l.001
RFe 6.3 V

RFe

~5 1.0

?t
.20\

"' 150ll 3OOV.
REG.

With the exception of filament disc by-pass
all fixed capacitors are silver micas.

six months has been completely satisfactory,
with one possible exception. Drive on all bands
is more than adequate except on ten phone,
where it is about a milliampere short at the
6146 grid. 1£ you find it necessary this could
probably be most easily remedied by peaking
the slugged coil in the DX-60 or by tuning the
plate circuit of the VFO to pick up the second
harmonic. Speaking of harmonics at this point,
let's remind ourselves that working ten with

Wee Birdcage
The ultimate in limited space antennas

THIS SIDE IS
REFLECTOR

Te rrence Banks K3 LNZ
426 Oronge St., S.E.
Washing ton 20, D. C.

How would you like a three-element beam
for 80- or even 160? Sounds like a pipe dream,
of course. But you can have an antenna, for
somewhere between $5.00 and $20.00, de
pending on the band, that you can put to
gether yourself, that will occupy no more than
a 17 foot turning radium on 160 and corre
spondingly less on other bands, and that finally
will give you a marked improvement over a
full size d ipole. Just how much improvement
will be explained later, but it's well worth the
little amount of trouble involved.

The solution is nothing radically new-it is
simply an application of someone else's good
engineering that went by practically un-noticed
several years ago. I am referring to the G4ZU
"Birdcage" antenna which appeared in one of
the other amateur radio journals in April 1960,

FEED AT EITHER A OR E

•
DllU:CTIONAUTY

THIS SIDE IS
DRIVEI'! ELEMEST

'.
BASIC ELECTIUCAL DETAILS

FIGURE 1
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AMATEUR NET:

$575.00
UNER

BUILT ESPECIALLY
FOR

SSB AND CW OPERATION
I•

NEW!
COMPACT!

IOWA CITY, IOWA

Grounded grid operation, 2000 watts PEP <t wice average DC ) ,
160 wa tt driver PEP req uired ... 80, 40. 20, 15. 10 meter
operation .•. 115 or 230 volt operation available •• . Relay
operated with exciter controls . . • Solid state rectifiers . • .
Power supply self conta ined . .. Many other features ..• Size,
14 314 " x 6 % 11 x 14" deep ••• Weight, 45 Ibs.

WRITE FOR MORE INFORMATION

eOlHfMUUl, "He.
plus the additional information that one will
work when cut to one-quarter of its original
size. This author therefore claims no credit for
anything more than sitting at the typewriter
and presenting the facts (verified , on the air )
and figures.

The basic principle of the Birdcage is shown
in Fig. 1. A pair of V dipoles have center
points at A and E. One dipole runs from C.
through B, to the centerpoint A, and then on
through B2 to C, . The other dipole goes around
the other way through OJ> E , O 2 and back to
C2 • These may look like funny dipoles, but
they are merely bent toward the other dipole
at Bi and B2 and at D1 and D 2 , and arc con
neeted together where the tips meet at C1 and
C2 . Assuming A is the feedpoint, if we follow
OUf way around the circuit, we will find that
we have one full wave before we get back to
A again. This obviously will load up very well
on the frequency for which it is cut. The theory
behind it is that the inner portions of the two
dipoles will radiate in a horizontal plane, and
the portions that are bent up or down to con
nect to the opposite pieces serve merely as a
voltage feed, so that one dipole can be fed
at its center and then will end-feed the other
one. Addition of a reflector constructed in the
same manner balances it out mechanically. and

gives us additional gain over that obtained by
stacking the two dipoles.

When G4ZU's original article appeared, the
writer took a quick look at the claimed gain
( 10 db ) and what the size would be when
scaled down to six meters, and went looking
for materials. Results were very good without
even bothering to measure SWR or feedpoint
impedance. We just tuned the reflector for
maximum forward gain and proceeded to work
all the new signals we were hearing. About
this time, we made the acquaintance of Skip
W3CYT who was also intrigued by the original
article. However, he had gone a step further
and experimented around with half and quarter
size models. Comparing notes revealed that
less gain, but otherwise similar results, were
obtained in the miniature models. Although no
actual figures on gain were ever arrived at,
comparison with standard dipoles showed
definite improvements in signal strength, and
an estimated figure of 4 db does not sound out
of line. Fig. 2 shows the physical size of one
element (A to B" or etc. ) for the various
bands, both in quarter-wave and full-wave
models. I t is obvious from this that a fu ll-wave
40 meter model will work as a quarter-wave
on 160, and likewise for other possible fre
quency relationships, up to the quarter-wave
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fIGURE 3

CONSTRUCTION DET"-IU

MACKlNt SCRl:W MI]) HEX
nuTS TO BOLO tUMEN'T
MID M.l.KE COtlIJECTIONS.

DIME~IONS.o.RE TYPIC"-L FOR
loIOST 1oI0llEUoSlotALLEST OR
LAROUT WOULD USE DIF FERENT
SItES.

nEIl LINE OR S'fUB

TOP VlEW

f IGUJU: 4

COOE VlEW

"""..

To feed the thing, connect a jumper between
the two driven element sections at the bottom
block, and tap the feedline out from the inner
ends of the top elements to obtain the desired
impedance (50 ohms will be close in, and
higher impedances further out, just as in a
"T" match ) . Now adjust for best SWR by
shortening or lengthening the vertical wires
slightly. At th is point, it would be best to
mention that a balanced feed is required. This
can be obtained through the customary half
wave loop of coax if 200 or 300 ohm feed is
desired. It can also be obtained. by using the
mast as part of a 1:1 ratio «balun." Run the
coax into the mast, grounding the braid as
you do, at a point exactly one-quarter wave be
low the top of the mast. This will be the same

support is needed for the elements, nor will
any be needed on the higher band full -wave
models. However, if you think th e elements
will have a tendency to droop, simply run the
mast a bit higher th an the top wood block and
rtrn nylon, glasslme, or what have you down to
the ends of the top elements for support. Final
ly, connect vertical wires between the tips of
the top set of elements and those directly be
low. These wires may be any size convenient
or mechanically desirable, as they carry no cur
rent. Likewise, there is no appreciable rf volt
age present at the wooden mounting blocks, so
no special pains are required to use low-loss
material at these points. Finally, element thick
ness, while theoretically tending to control
bandwidth, is so much greater than any wire
that might be used in a standard dipole th at
mechanical size alone should be the deciding
factor.

OISTMlCE BETWEEN
WOOO SUPPORT
BLOCKS "-I'D LENGTH
OF w m e s IS DOUBLE
LEtlGTH OF EL EMENTS.

Quarter.Wave
2-5 /64"
7-3 /8"
13"
See Note # 1
17-1 /2"
2'.2"
4'-4"
8'-8"
17'-1"

BFUNG COAX THROUCH
TOP OF II<"-5T IF lI"-LIJN.
DESIRED. (00 NOT
CROCND HEREI

~II<INt! M OR THIN CONDUIT
EL EMENTS. LENcTI! AS IN
FICURE 2.

~i----_ JUMPER ,,-C R06ll
BOTTOM ELEMENTS.

•I ~ MAST_A..'>iV CONVENIENT
I '" SIZE.

Full-Wave
10-5 /16"
29-3 /4"
4'.4"
See Note # 1
5'-10"
8'-8"
17'-4"
34'-8"
See Note # 2

WOOD flLOCKS TO SUP· _-If"::
PORT E L.EMENTS.

WIRES CONtlECT
nps OF ELEMENTS. _

REF LECTOIl El.EME tlTS
CQfmt:CTE D BY JUII<PE '~ I

SIIORTED RE FLECTOR
!UNINC STUB_,,-OOUT ~':\.

(OF ENT lflE RE FLECTOR
LENGTH-TUtlE FOR BEST
fORW MID GAIN:

Nate # 1 : Details supplied upon request to other
countries. Residents of U. S. need not
bother asking .

Note # 2: Anyone this ambitious won't have any
trouble calculating his own figure.

All lengths given are for one element (8 required ),
and a lso represent the turning radius of the anten
na. All are given for the low edges of the bonds.,

Fig. 2- Sizes for Various Bands

six meter model which has a radius of less than
7~ inches!

The mechanical details are shown in F ig. 3.
Simply obtain two suitable sized hunks of hard
wood. Dare holes for the size of mast you wish
to use, and mount them exactly twice the
length of one element apart (either a quarter
wave for the full-wave model or a sixteenth
wave for the quarter-wave model ). Next, bore
holes for whatever diameter of material you
have selected for the elements, which is simply
whatever you have around or can purchase
cheaply, such as half-inch inside diameter thin
wall conduit. The elements should come close
to, but not touch, the center support, and
should be fastened in with machine screws in
such a way that adjacent elements can be con
nected electrically by jumpers. See Fig. 4 for
details. In most quarter-wave models, no extra

Band
2 meters
6 meters
10 meter,
11 meters
15 meters
20 meters
40 meters
80 meters
160 meters
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"
Transistorized Circuitry

"

KEY FEATURE IN THE BIG SB-33 VALUE
Bilateral! Space-age word, key to one of the biggest
SSB transceiver values ever! Exclusive SSB Bilateral
amplifiers and mixers (pats. appd. for) operate in two
directions-avoid needlessly·idle stages in either trans
mit or receive. T his eliminates a boxful of components
-simplifies wiring-reduces equipment size-provides
savings in cost that reflect in a lower sell ing price. There
is no compromise ! The compact SB-33 package includes
every thing essential for the brightest sta te-o f-the-a rt
SSB performance-features a Coll ins mechanical filter
that is used in both transmit and receive ! And add-as
further cost-reducing innova t ions, new SBE overtone
techniques for a unit using only th ree quartz crystals!
Advanced solid-state techniques are skillfully applied
throughout SB-33 to take full advantage of lower power
consumption and superior heat rise properties of tran
sistors and diodes. Equipment is more e ffective-smaller
in size. Stability is inherent, VFO drift extremely low.
Both VFO and I-F are gang-tuned on the nose. No
critical bandpass circuits.

S8·n Speci lll inverter ,
l t v DC/ 115V AC 59 .SO

S8·33 Detu-e
VOX/Compressor • • • • • • • 39 .SO

s..aa 100 Kc
Crystlll Clilibrlltor •• • •• • • 27.SO

S8·n MObi le mounting
blIse. locking type 12.50

$B·33 Ca rry ing case, luggagetype
w/liccenory [ompartment 29.50

S8·n accessory adaptor tor
reu of t ransceiver • .•.•. 1.95

-

" • n'

Tu be Rlltl se m Icond u e-t o r t'o m l,lt"nw n t :
2-PL-500 beam power tetr odes .
1- 12DQ7 driver. 20 t ransistors .
13 diodes . 1 zener diode.

l 'o wfOr !'lup pl)' : Bu ilt In 115VA C su p ply.

Size: 5 1,6"H .IH',," W , l O'A "D.15Ibs .

( SBE 7
-~

Sideband Engineers Inc. Rancho Santa Fe, Calif.SDE

-; JI ll f"
~

.\Iar·//Illro

tOa ust Gunst-H. \ \"fi\'R . Pre ,..

-l-Bands : 80-40·20-15 meters.

-

Pewee Inp ut r 135 watts P .E.P. maxi
mum (speech waveform >.

Jtt- l' t-h' e r "rn"itil'U)' : Better than 1 uV
for 10 db si gna l/no ise ratio .

Sideband se teettun : Upper o r lower
s ide band selectable by pane l
switch without change in fre
q uency .



distance as between the wooden support blocks
for a fu ll-wave model, or four times this dis
tance in a quarter-wave model. Do not ground
the coax anywhere above this point. Separate
the braid and the inner conductor where they
come out the top, and you will have a hal
anced feed at the same impedance as the
transmission line.

Now connect a jumper between the two top
elements of the reflector, and insert a stub of
twin-lead the same length as an element be
tween the two bottom reflector elements. This
gives us one-sixteenth, or about 6%, of the
total reflector length. which we know is too
much as 5% is the theoretical figure for how
much longer than the driven element it should
be. Prune this stub, keeping the far ends
shorted, un til maximum forward gain is
achieved, You can now go back over the two
adjustments (driven element and reflector
stub ) as many times as it takes to make you
happy with the SWR and F IJ ratio if you
are of a mind to squeeze out the last milliwatt
of power. although the average guy will proba
bly be contented to let things as they are after
the first basic adjustments, and won't lose an
awful lot by doing so, either.

Several things that shouId be borne in mind
when using this arrangement are that two
band operation is quite practical, as long as
there is a 4 :1 frequency ratio-that is, operating

quarter-wave on 80 and full-wave on 20, or
etc. Also the elements can be cross-connected
(both halves in series ) to make a half-wave
(or is it really full-wave? ) bi-direct ional model
on the "in-between" band (40 in the last ex
ample ) although the gain is no better than
with quarter-wave operation due to neither side
being larger than the other, and neither serving
as a reflector. Finally, either the feedpoint
or the reflector tuning stub can just as well be
either top or bottom, whichever suits your
convenience. If you use open line, bottom feed
would obviously be more convenient than com
ing up through the mast as with coax.

As stated before, several of these antennas
were built and tried out on six meters. Results
were, as close as can be "guesstimated" with
nothing hut S-meter readings and comparison
with d ipoles, close to C4ZU's claim for the
full-wave model, and a conservatively esti
mated 4 db gain for the quarter-wave mini
atures. Results on receiving tend to back up
these figures rather closely.

Lastly, do not expect either (l ) a sharp
directional pattern, or (2) a large Front-to
back ratio. After all , one driven element and
one re8ector wouldn't give you these in beam
configuration either. The side nuns are deep,
however. and overall performance is well worth
the small effort and expense required to con
struct one. . . . K3LNZ

•

Protect Your Investment

A NY amateur who desires to pursue his
avocation and at the same time is inter

ested in keeping his kids in shoes and a few
cold ones in the box must necessarily be con
cerned with the trade-in or resale value of his
gear. This applies equally to commercial and
converted surplus equipment. In order to avoid
an expensive turnover of the station with each
real or claimed state of the art advance, many
amateurs find it desirable to modify their
commercial equipment to gain the advantages
of new techniques. Of course, extensive modi
fications are the rule in most surplus conver
sions.

How do you modify and still not lower the
value of your equipment? The C olden Rule
applies in this area and results in a very
tangible increase of cash in pocket. The poten
tial buyer of your equipment probably desires
what you yourself would want. This boils
down to new appearance and performance

30

Roy Pofenberg W4WKM

along with detailed instructions and service
information. This is a tall order but it can be
Iilled.

A few simple precautions. religiously fol
lowed, will insure top market value of modified
commercial and converted surplus equipment :

1. Make the minimum modification required
to gain the desired performance objective. Plan
the modification so that the equipment may
be restored to the original condition if things
don't pan out. It is sometimes difficult to
accomplish the desired modification without
punching additional holes in the panel of the
equipment. In this connection, new components
can be of great value. See "Versatile Control
Techniques" in the Aug. 61 issue.

2. First impressions are important and ap
pearance, internal and external, should be up
to par. The quality of workmanship in the
modification or conversion should at least meet
the same standards to which the equipment
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SYNC GENERATOR

Bosic

Parts

Kit

and u p

$99.50

Foreign Listings
(All outside U.S .)

$3.00 U.S. listings
(All K and W cal ls)

$5.00

6 METER BARGAIN

Detoils-FREE List ;;77 1
DENSON ELECTRONICS CORP.

Rockville. Connecticut

6 meter. 150 mw., 4 chann el , t ran sistorized transmitter
with AM m odulator. Complete with trans istors and
50. 5 me. cr ystal. Requires only 12 volts at apprcx. 35
rna. I deal for wal kie-talkie or get 10 to 15 mile range
wi th a beam.

Only $14.95 ppd. while t hey last.

VANGUARD ELECTRONIC LA BS Depl . H- 4
19 0-48 - 99t h Ave . Hollis 23, N. Y•

THREE IMPORTANT
REASONS WHY
YOU NEED THE

NEW 1963
SPRING
CAllBOOK
• If your present CALLBOOK

is only ~ year old, over 20%
of the listings have been
changed or added!

• Over 13,000 new amateurs added since
the Winter, 1962 issue-another major
license increase!

• Complete ly revised essential data-latest
international prefixes, a signals, posta l
info., airline distances, time chart. etc.

Now on sale at your amateur equipment dealer; if not conven
iently located you may orde r by mail (please add 25c for mai l·
ing) from :

RADIO AMATEUR CALLBOOK
Dept. B, 4844 Full ert on Ave., Chicago 39, III.

P S Write for i llust rated brochure on exclusive
••WORLD ALTAS .OX GUIDE.. SPEC IAL FUll COLOR MAPS.

. . . W4WKM

was designed and manufactured.
3 . Maintain complete data on all your

equipment.
Of these points, the last is possibly the most

important and by far the easiest to goof. Whilc
a scrawled sketch on the back of an old bill
may satisfy your requirements at the time the
work is done, this is rarely true of the pro
spective buyer of the modified equipment. He
wants, and deserves to get, the most complete
data you can give him.

Manila file folders are a good binder for
individual eq uipment information. This is
especially t rue of surplus equipment where the
manual, if available, may not cover the actual
application. File such information as you can
get in the folder. If the conversion is described
in a magazine article, clip and file. Schematic
diagrams, in particular should be neat and
legible, showing all details of the conversion or
modification.

Entering changes on schematic diagrams of
complex equipment is, in itself, a problem.
Stencil correction tape, as pointed out in the
blurb in the Aug. 61 issue, can be used to
block out sections of the original schematic
and corrections and changes entered directly
on the tape. It is often detsirable to make
copies of diagrams, either from borrowed pub
lications or to pass on. Commercial photostats
are ideal but can be quite expensive. In these
modem times, man y offices are equipped
with photographic transfer type duplicating
machines. Probably th e most popular of these
is the Kodak Verifax. Drawings may be dupli
cated on these machines and th e results are
quite professional. Maximum size is 8J2" x 14"
and the cost of materials, per copy, is pennies.

After you complete the equipment file on
YOU T modifica tion or conversion, you may feel
it is of sufficien t value to pass on to other
amateurs. If so, you have already completed
the hardest part of preparing an article on
your project. Duplicate your material, tie it
together with some prose and send it to 73
Magazine. You may have a winner.

All in all , time spent on keeping the equip
ment library current pays off in personal
satisfaction and means dollars in your pocket
when you dispose of the gear.
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Our little survey back in February indicated
that over 20,000 of OU f readers are planning
on going sideband mobile this year. This is not
illogical for a grea t many of us have been wait
ing rather patiently for the manufacturers to
bring out reasonably priced units so we could
operate sideband from our cars. The way the
fellows with the K\VM's have been working out
has been an eye opener. I know that I've talked
with Antarctica while driving through the
streets of New York City.

Transceivers seem to be fi nding a place in
the hamshack too. A great many hams don't
feel it is necessary to buy both a receiver and
a transmitter when a transceiver does the whole
job and takes up a lot less space ... and ends
up costing a lot less.

Even the relatively high price tags of some
of the transceivers won't be much of a deterrent
for man y amateurs are now buying on those old
easy te rms, which means that a $600 package
will probably only cost you about $12.50 per
month for three years, plus carrying charges,

32

and you end up with something worth $200 to .
$400 when you go to trade it in. The fellow
who drives to work can figure that his rig is
costing him 50c a day. If he has to drive any
di stance th is is well worth it not only for the
relief of boredom, but for the friends that he
will make through these twice-daily contacts on
the bands.

I've tri ed to give you all of the factors for
general comparison on the big chart . There are
many other features of each unit that you will
want to inves tigate too, which will send you
not only to the paragraph under each photo
which has been prepared by the manufacturer,
but also on a perusal of their advertising claims.

The field is obviously quite competitive and
you'll find that the manufacturers all give ex
cellen t value for the investment you make.
None of them are overcharging for what you
get, Some are able to give a bit more th rough
sophist ication of design. Several units keep
their cost down by eliminating functions that
are not absolutely necessary for sideband mo-
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bile operation, though they usually offer either
kits of parts to add these omitted functions or
else instructions for modifications.

In making your choice of a transceiver you
probably will not really look for much in the
way of CW or A~l capabilities if you are plan
ning on using the rig solely in the car. You
may well be able to do without the ten and
fifteen meter bands for the next few years while
old Sol recovers from his spot-blight. Ops
planning on shack use of the transceiver may
well consider ten and fifteen of importance,
as well as complete coverage of the CW bands,
etc.

MARS members should remember that al
most all transceivers can be moved out of the
bands a bit by the changing of a heterodyne
crystal, with the only loss being in calibration.

Look 'em over. D ecide whether you want
one of these inexpensive Heath one-band jobs
to keep you in touch with the gang as you
drive around. or perhaps a super delux all-band
transistorized Hallicrafters FMP-200.
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Transceiver Com

•• ~ ~
~

~ ~ ~

• • ~• ~ ~

• • .. - >• • u • ~ ~ ~ ~ ~- - • A ;<• • • • 0 0 0 ~ 0 ;<o ~ ~ ~ 0 • ~ - -
Collins KWM·2 1\).59 $1150 (2) 6146 175 3.4-4.0 7.Q.7 .4 14.0-14.4 21.0-21.6 28.5·28.7 I 14.8-15.0
Daveo D120/0R30 6'" 535-+- (1) 6146 70 3.55-4.05 7.0-7.5 14.0-14.55 21.0-21.55 28.0-29.55 9.5·10.0
Drake TR-3 ...., 495 (3) 12J86 300 3.5 ·4.1 7.0-7.6 13.9-14.5 21.0-21.6 28.0-29.7 50.0-51.5
Hmac ATR-4 5'" 7S0-+- (2) 6146 180 3.5·4.0 7.0-7 .5 14.0-14.5 21.0.21.5 28.0-30.0 2

Hallicrafters SR· ISO 11-62 650 (2) 12DQ6B 150 3.5-4 .0 7.0-7 .35 14.0·14.35 21.0·21.45 28.0-29 .7
Hafllc ratters r PM·2oo 8-62 1995 (2) 6146 150 3.5·4 .0 6.8-7.3 14.0·14.5 21.0.21.5 27 .7-29 .7 9.]·10 .2
Heath HW· t 2 6-63 120 -+- (2) GGES 200 3.8.4.0 5 7.2.7.3 5 14.2-14.35 5

National NCX-3 3-5, '69 (2) BeJ5 200 3.475-4.02 6.980-7.315 13.875-14.42
SBE 58-33 J ·63 389 .50 (2) Pl 500 135 3.8·4 .0 7.15·7.35 14.2·14.4 21.25·21.45
Sonar Four Bander 7 5'" 495 (2) 6GJ5 360 3.795·4 .005 7.095-7.305 14.195-14.405 21.295·21.505
Swan SW·240 ,.., 320 (1) 60Q5 240 3.780-4.020 7.05Q.7.320 14.13Q.14.370
rranceivers S3B 4·63 '99 (1) 6005 240 3.784.02 7.05·7.32 14.13-14 .37
WRl Galaxy 300 ,.., ' 00 (2) 6HF5 300 3.8-4.0 7.05Q.7.350 14.2·14.4

I Can tune other 200 kc segme nts with crystal change.

~ Choice of 28.0-28.5 or 29.0·29.5 and 28.5-29.0 or 29.5·30.0 me.

I Power supply for xmtr st il l not firm. Receiver power supply includes speaker, a -multiplier and ec supply.

• Rig provides normally used s idebands for eac h band . Extra crystal available for opposite s idebands as an accessory.

6 Heath HW·12 covers 80M only. HW-22 cove rs 40M ; HW·32 is for 20M.

I've tried to include just about aU of the
specifications which will be of general interest
in comparing the various makes of transceivers.
All of these figures are the best that I could
round up. There may be some variation. par
ticularly in units which have not yet been re
leased . . . and the prices obviously are sub
ject to minor fluctuati ons as indicated by plus
minus signs.

You'll find the first release of information on
some units soon to be unveiled on the chart
and in the following pages. With the excep
tion of the Sonar units and the Transceivers,
Inc. units from whom we were unable to get
sufficient information by presstime, I believe
that we have covered the sideband transceiver
field rather thoroughly.

Keep in mind that the writeups under the
photographs were prepared by the manufactur
ers with the idea of supplimenting the info in
this chart.

34

\Vith the exception of the SBE unit which
has th e loudspeaker built in, all transceivers
require either an external speaker which is
normally built in the ac supply or else they
depend upon your using the regular car radio
speaker.

The exact frequency coverage is given here
in detail for those fellows who might be in
fluenced by the ability of a unit to cover
MARS channels. or other frequencies adjacent
to our ham bands.

Almost all transceivers have provisions for
turning a linear on and off when the unit is
used in the shack.

Three of the units are largely transistorized,
the Hallicrafters FPM-200. the SBE SB-33 and
the Davco combo. Tubes are used. only in the
higher power rf stages. Since transistors are
more efficient than tubes these units are nat
uralIy a bit more efficient than tube units,
though they may not make any difference to
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Size

-• c c • w•• c ~
~ • • ~ .. u • •
c c C • C _ • -- • • • - ~

• c c - u • •• • u. • · ~ · ~
~U

~ .
~ U U ~

~~ - ~ . • ~
c _ c- -'"0• -" • •• - ~ ~
~~ ~~

~ ~ 0: • -- ~ . ...
~ - • '" ~ c .- ~ ~

-~• c ,. ,. a o. - . .- . - u. u. 0 ._ u
~ - N = a > _ U

W ~~ ~ aU '" 4~ o~ ~~4

both 2.8-3.1 .455.73 .'4 14 3 .' 4 131/4 18 inc jnc yes 455 kc mech no 1 $120 $115 $198 $1583
both 1.95·2.5 .455 7 8 5 3 /4 11 inc ,,, yes 455 kc mech yes 10" Inc 38 • ? • 571+
both 9.0 53 /8 103 /4 14 1/4 12 inc inc yes 2·9 mc xtal + lkc 10 \I Inc 80 130 705
both 51 12 153 '4 95 18 19 inc inc yes 2.7 mc xtal +lkc 5

_. _. _.
950 -+-

both 6.0-6.5 1.65 61 /2 15 13 17 inc inc yes 1650 kc xtal +2kc S 40 99.50 109.50 859
both 2.1 5 16 11 26 inc inc yes 2.1 mc xtar yes 1 inc inc inc 1995
S 2.3 7 13 11 12 inc $8.95 yes 2.3 me xtal ne 2 inc Hp·23 · HP·13 · ?
SX' 5.2 5.2 6 135 '8115 '820 inc ecc e yes 5.2 mc xta l ,. 5 inc 110 120 599
both 2.282 .45551 /2 113/4 101 /4 13 $29.50 $27.50 no 455 kc mech nu 10 12.50 inc 59.50 449
both 2.959-3.155 .455 53 /4 11 3 !4 11 3 /4 11 inc inc yes 455 kc mech nc 5 8 134 154 763
SJ(' 5.175 51 /2 13 11 12 no ,. nc 5.175 me xta r ,. 5 inc 95 115 530
SX' 5.175 51 /2 131 / 4 11 10 $39 yes 5.175 mc xta l nc 5 inc 99.50 99.50 500
both 9.1 7 I S 135 /8 $19.95 no yes 9.1 me ph ,. 10 IS 80 120 sis

e No price yet set.

7 Sonar also Is producing a set of mon obander t ransceivers which cove r any 200 kc segment of the 80-10 mete r bands. These
units are very simi lar to the Fou r Bander except for frequency coverage and a lower price of $395.

8 Bilateral operat lonL In the sense intended he re, has to do with being able to tune t he receiver separately from t he transmtt
ter. CW ops and SSts OXers somet imes find t his of advantage.

• Plus one kc calibration on tuning knob.

your car's electrical system.
As an old-time mobileer I have been waiting

for these transceivers just as much as you
have. I used to enjoy keeping in touch with
the gang around New York on 20 meters back
when the sun spots were in their last low. As
DX improved I found mobiling more and more
fru strating with AM and I decided to wait
until low cost sideband was here. Now it's here
and I'll be mounting one of the rigs in my
litt le Porsche and youl l be hearing me putting
around up here in the wilds of New Hamp
shire Porsche-Mobile.

There really is nothing like having a rig in
the car to make trips more enjoyable. Even
with a car that is as much fun to drive as mine
I find myself shying away from avoidable one
to two hour trips unless I am able to use the
time to make a few contacts, in which case
the trip is over before I know what's happened.

APRil 1963

In this day of multi-band transceivers it
might he a good idea to put a little sign up
in the back window of the car telling what
band you are 0 11 so the ham th at passes you
or is behind you can give you a call. It is a
lot of fun to drive along talking to another fel
low that you've just happened to meet. I d rove
all the way from New York up to Northamp
ton, Mass. one time talking away happily with
a chap I chanced to be following. We stayed
about a mile apart to keep from blocking each
other.

Your mobile rig is a key to any town you
visit too. I have frequently been able to work
up spu r of the moment midget hamfests by
breaking in on a local group as I drove into
town. Mobile operation is one of the facets
of our wonderful hobby that gives rich re
wards, so get yourself rigged up and gas up.

. .. W2NSD/l
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Collins

Radio

Company

Cedar Rapids, Iowa
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The KWM-2 provides high frequency sta
bility au fourteen 200 kc bands from 3.4 to 30
me. With 175 watts PEP on SS B, or 160 watts
on C\V, the K\VM·2 provides ample power for
excellent commu nication . Filter type SSB gen
eration, permeability-tuned oscillator. crystal
controlled double conversion, VOX and anti
trip circuits, and ALe and RF inverse feedback
are distinguishing features of the K\V~I -2. The
Collins Mechanical Filter, RF amplifier, all
tuned circuits, and several tubes performing
the dual role of transmitting and receiving.
C\V break-in and monitoring sidetone circuits
are built in, and all four plugs on the mobile
mount connect the K\VM-2 automatically .

See the KW~I-2 on display at your Coll ins
Distributor.
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put in indepe ndent broadcast coverage, a built
in VOX, selectable Ace time constants, extra
band positions for MARS, etc., a crystal con
trolled carrier generator and BFO for USB
and LSD, a tuning ration that gives IO kc to
a tum , and everything else that you expect.
Then we made plug-in subassemblies of all th is,
held them together with a really rugged (and
heavy ) chassis, and wrapped it all in fiber
glass cabinets that don't shrink from field-day
duty.

We had to horrow freely of the components
and techniques of the computer-and-missile
crowd in order to do all of this, and we don't
quite know how to characterize the results. In
pure performance and versatility , the DAVCO
OR-30 and OT-20 must be ranked with the
best fixed-station rigs, but the small size and
ease of operation make them quite logical
mobile or portable rig choices. And what an
outfi t for DX-peditions (besides the perform
ance, hand luggage goes through customs a
lot easier!)

Our 2000 friends gave us quite an assign
ment, and it took us darned near three years
to fi ll it. We sincerely hope that the results are
a significant contribution to the application of
space-age technology to the amateur field.

ZL3AB .
• _ if"'"

DAVCO
3

2

o

113 Norwood Ave., Asheville, N. C.
Two thousand designers-that would be quite

a staff for any company. But that's how many
hams we talked with before deciding what OU f

new line of equipment should offer. They said
they wanted transceiver conven ience, but sepa
rate VFO's for chasing OX; we gave them
both. They needed all the hands, not only for
ragchewing on the high hands hut because the
sunspots won't be uncooperative forever; we
put in fu ll coverage of 80 through 10, even
the foreign segments, and then some. Is 6-meter
coverage too much to expect? We don't think
so. Think what that means! They asked for
AM & CW, along with the high-performance
SSB, so we provided three positions of receiv
er selectivity. includ ing a Collins mechanical
filter and a CW crystal fil ter, and worked out
good keying characteristics on the transmitter.
Of course they insisted upon good stability; we
had to work a long time to provide it at the
temperature extremes they encounter. Almost
everybody would add a crystal calibrator, so
we did it for them and even provided \V\VV
coverage. They asked for a transmitter power
level which wouldn't require overhauling of
the electrical system of the family bus, yet they
wanted enough for a really emphatic signa l
mobiling and enough to drive a linear back
home. Oh, they asked for lots of things; we
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Miamisburg, Ohio
(See page 12 )

plate ammeter. RECEIVER SPEC: SEN·
SITIVITY less than Jl microvolt for 10 db SI N
I.F. SELECTIVITY 2.1 kc at 6 db, 7.5 kc at
60 db. SEPARATE RF AND AF GAIN CON·
TROLS. FULL AGC on received modes- audio
output varies less than 3 db for 60 db change in
signal level. Any amount of AGC from zero to
full can be had by adjustment of RF gain con
trol. Time proven Drake AGC system provides
fast attack and slow release with noise pulse
suppression, no pumping or popping evident.
PRODUCT DETECTOR RECEPTION OF
AM requires zero beating signal. Advantages
over diode detectors include no selective fad
ing, choice of either sideband, and better audio
frequency response at 2.1 kc selectivity, result
ing in more QRM free QSO's. The accessory
RV-3 Remote Receiving VFO permits reception
of DX and other stations operating from a few
cycles to several hundred kc off your transmit
ting frequency. POWER SUPPLY REQUIRE
MENTS: Due to the 300 watt P.E.P. input
rating the TR·3 will require a power supply
capable of low voltage at high current with
very good dynamic regulation. Voltage and
current requirements: ( 1) 650 volts at 300 rna
average and 500 rna maximum with 10%regu
lation from ] 00 rna to 500 rna and maximum
ripple of less than 1%. (2) 250 volts at 175 rna.
with 10% regulation from 150 rna to 180 rna.
Maximum ripple must be less than 1%. (3) -4.;
to -65 VDC adjustable filtered bias into 33K
ohm load. (4 ) 12.6 volt AC or DC at 5.5 amps.
\Vrite for descriptive brochure.

-3
R. L. Drake Company

The Drake TR-3 has been engineered for
optimum performance on upper or lower side
band with AM and CW included for the ham
who likes variation or who desires to contact
stations limited to these modes. It was deemed
necessary to have complete coverage of all
amateur bands 10 thru 80 meters using seven
600 kc ranges. A HIGH STABILITY PERME·
ABILITY T UNED VFO tunes the same range
on all bands. DIAL CALI BRATIO:-.r: 10 kc
division on main tuning dial with interpolation
to I kc on tuning knob skirt. TRANSMITTER
SPEC: SS B: 300 watls P.E.P. input, VOX or
PTT. Two special 9 me crystal filters provide
sideband selection, without the necessity of
shifting any oscillators. The 9 me filters are
asymmetrical, that is steeper on the carrier side
making possible unwanted sideband suppres
sion of more than 40 db and carrier suppres
sion of 50 db. Overall audio frequency response
400 to 2500 cycles at 6 db down. Distortion
products 30 db down at maximum output.
CW: Power input 260 watts. Carrier is shifted
npprox. 1000 cycles into one sideband and
mixer is keyed. AAJ: Controlled carrie r A~I

screen modulator is built-in. 260 watts P.E.P.
input. Low carrier power increases 6 times to
50 watts output at maximum modulation. This
system is compatible w ith SSB linear. Manual
transmit/ receive switching for both C\ V and
AM . OUTPUT IMPEDA;-';CE: Nominal 50
ohms, adjustable with pi-network. SEPARATE
MET ERS for receiver S-meter and transmitter



The MULTI-ELMAC Model ATR-4 Trans
ceiver provides complete coverage of the 80~1

through 10M Amateur bands. Upper and lower
sideband operation with excellent carrier and
sideband suppression marks the basic design ,
but AM (USB with carrier) and CW with
adjustable sidetone completes the requirements
of the most versatile amateur. The features, to
mention a few, include VOX, manual keying,
hreak-in CW, 100kc calibrator, and adjustable
VFO dial drag. A unique PTO with a tuning
ratio of 20kc/tum is nearly linear and is
mechanically superior in design . An overload
indicator that measures fin al amplifier grid
current provides a positive visual indication of
flat-topping and simplifies adjustment of the
mic gain for optimum clean output. The indi
cator aids the tune-up procedure and shows
the 100% modulation level for AM operation.

The sideband generator has good long term
carrier suppression requiring no field adjust
ment. Sideband rejection and additional carrier
suppression is obtained with a 5 .420mc crystal
filter containing six crystals. The audio char
acteristics are shaped to provide a high intelli
gence power level and a crisp sound on-the-air.
The fin al amplifier contains a pair of 6146's in
parallel operating into PI network with ad
justable antenna loading.

The receiver utilizes a product detector and
optimum Ave characteristics for SSB oper
ation. Receiver shift control provides a plus
and minus 1 kc tuning of the received fre
quency independent of the transmit frequency.
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Elmac

21470 Coolidge Hwy.

Oak Park 37, Mich
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-200

Hallicrafters

Chicago 24, Illinois

40

The Hallicrafters Model FP~I-200 Trans
miner-Receiver/Transceiver is a complete,
compact, self-contained radio station of ad
vanced d esign . The versatility of the Model
FPM-200 permits it to be operated as a fixed,
portable, or mobile equ ipment. The unit is
of the hybrid type using a combination of 41
transistors, three vacuum tubes, and two gas
tubes. The power supply, the receiver circuits,
and the low-level transmitter stages are com
pletely t ran sistorized. The high power stages of
the transmitter use three vacuum tubes to de
velop the required power for transmitting and
two gas tubes to regulate the screen voltage for
the final amplifier stage. The Model FPM-200
equipment provid es for amplitude modulat ed
(AM) , continuous wave (CW), and single
sideband (SSB) transmission and reception
on the 80, 40. 20, 15, and 10 meter bands.
An additional range is provided in the re
ceiver for the reception of sta tion \ V\VV on
10 MC. Each tuning range is 500 KC, readable
d irectly in kilocycles.

T wo tunable oscillators (VFO's) arc pro
vided with selection to permit the equipment
to operate as an independent transmitter and
receiver on d ifferent frequencies wi thin a given
band, or to operate as a transceiver on one
frequency-both functions being controlled by
one oscillator.

A built-in, 100-KC crystal oscillator permits
a front-panel ad justment for calibration of the
VFO kilocycle dials.
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The Hallicrafters Model 51\-150 Transceiver
is a precision-built , compact, high-performance
radio equipment of advanced design. This
transceiver utilizes 19 tubes and a dual con
version IF to provide for the transmission and
reception of single-sideband (SSB) and con
tinuous wave (CW) signals on the 80, 40, 20,
15, and 10 meter bands.

The versatility of SR-150 equipment permits
it to be operated as a fixed station or as a
mobile equipment. A 117-volt, 50/60-cycle,
AC power supply, complete with speaker
(Model PS-150-120 ) , is available for lixed-sta
tion use; a 12-volt DC power supply, Model
PS-150-12, and a mobile mounting rack (Model
MR-150 ) are available when the transceiver
is to be used in a mobile configuration.

An advanced feature of the SR-150 equip
ment is the Receiver Incremental Tuning
(RIT) control. This control enables the oper
ator to unlock the receiver frequency and
tune the receiver approximately two KC either
side of the transmitter frequency. Flipping the
RIT switch OFF automatically returns the
equipment to the transceiver condition.

APRIL 1963

Hallicrafters

Chicago 24, Illinois
(See cover two 1

41



--

---

-

-12

Heath

Company

Benton Harbor, Mich.

120
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Here in a single, neatl y styled unit are p ro
vided complete transmitting and receiving
facilities suitable for either "mobile" or "fixed"
station operation. The only other accessories
required for immediate «on-the-air" operation
are the Heathkit HP-13 DC or HP-23 AC
power supply, a PTT microphone such as the
Heathkit GH-12 ($6.95) and an antenna.

Features include a deluxe fourteen tube
heterodyne circuit, 200-watts peak envelope
power input to the final amplifier, a highly
stable low frequency VFO. crystal-lattice filter
for SSB generation, automatic level control
for greater talk power, built-in PTT and VOX
circuits and provision for operation with a
linear amplifier. Provision is also made for a
plug-in 100 kc crystal calibrator for accurate
band-edge marking at 100 kc points, Kit HRA
10-1, $8.95.

Assembly of the HW-12 is easy with over
90$ of the components mounted on a heavy
duty circuit board. A pre-cut, cabled wiring
harness and easy-to-follow instructions further
simplify assembly. The rugged one-piece steel
chassis is welded and braced for rigidity and
stability. Gimbal mounting bracket included .
Average construction time is 15 hours.

73 MAGAZINE



National

Radio

Company
Melrose, Mass.
( See cover four )

National's NCX-3 transceiver is a rugged ,
handsomely styled unit designed for high per
formance fixed station use as well as for port
able or mobile operation. In order to meet this
requirement of dual application, the 1"\CX-3
covers both phone and CW portions of the 80,
40, and 20 meter amateur bands (one of the

APRIL 1963

few transceivers which do so), and incorpo
ra tes built-in VOX and break-in grid block key
ing. VOX sensitivity, delay, and anti-VOX arc
adjustable, as well as C\V break-in release time.
The NCX-3 has an automatically switched S
meter/PA cathode current meter, and is the
only SSB transceiver on the market with sepa
rate AM detection for full AM compatibility.
The variable Pi-network final amplifier uses
two 6GI5 pentodes for a conservative 200 watt
PEP input with onl y 700 volts B+ , and the 40
watts of plate dissipation available is almost
twice as high as in some other transceivers with
similar PEP ratings.

Operation is on lower sideband on 80 and 40
meters, upper sideband on 20-a different car
rier oscillator crystal may be installed should
operation on the infrequently used "opposite"
sidebanks be contemplated. Fast attack, slow
decay, RF-derived AGC is provided for
"thumpless" gain control on SSB and C\V,
which together with product detection and a
45: 1 splitgear/planetary drive allow effortless
tuning of signals. SPDT relay terminals are in
corporated for control of an extem al linear am
plifier, and a gimballed, positive-lock mobile
mount is provided with the NCX-3 at no extra
charge. The NCX-3 uses 18 tubes and six
diodes, and measures only 6 1/16" H x 13%"
W x lU,;" D . Matching NAXA AC supply/
speaker console for fixed station operation and
NCXD D C supply for mobile provide all neces
sary operating voltages. The NCX-3 and its
accessory power supplies are being delivered
now, and are warranted by National's one
year guarantee.
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-33

Sideband
Engineers

Inc

The SB-33 Single Sideband Transceiver, pro
duced by Sideband Engineers Inc., Rancho
Santa Fe, California, provides selectable single
sideband operation on the 75-, 40-, 20-, and
IS-meter amateur phone bands. A 2.1 kc
Collins mechanical filter used in both transmit
and receive, gives exceptional selectivity. All
circuitry is solid -state, with the exception of
the high level stages (driver and power ampli
fier ). Bilateral stages which operate in one
direction on receive, and in the other direction
on transmit, eliminate duplication of circuitry,
and permit selection of upper or lower side
band without carrier shift. An a-c power supply
and speaker are included in the basic package,
resulting in a complete fixed station installation
in less than one-half cubic fool. Mobile oper
ation is possible through use of an inexpensive
d-e to a-c inverter which is furnished as an
accessory. A VOX-audio compression unit is
also available as an accessory.

Rancho Santa Fe

California
(See page 29 )

SPECIFICATIO:'-/S
Frequencies ~3 .8 to 4.0 me. 7.1 5 to 7.35 me, 14.2 to 14.4

me 21.2 5 to 21.4 5 me.
Receiver Sensitivity-Better t han 1 uv for 10 db signal to

noise ratio
T ube and Semlccnductcr-c-J tubes. 20 trans istors, 14

d iodes
Compl ement P ower Consum ption- R eceive 35 .....ans. Tran s

mit 165 watts
Dimensions- 5y,; in. hig h, 11~ in. wide, 10 JI.t in. deep
W eight - I S pound s. approxima tely
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-240

Swan

Engineering

Company

Oceanside, Calif.

The SW-240 three band SSB Transceiver
retains the same basic design, quality and
craftsmanship which made the single band
T ran sceivers such an unqualified success. With
out the overw helming acceptance of these
Transceivers by radio amateurs throughout the
world, the dramatic growth of Swan Engineer
ing would not have been possible. It is our
sincere intention to continue p roviding the
radio amateu r and the communications field
with equipment of the highest Quality and
performance at reasonable cost .

(See page 6 )

320
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300

World

Radio

Labs

Council Bluffs, Iowa
(See cover three )

300

As active hams, we here at World Radio feel
that the major advantages of the Galaxy 300
over other available rigs are:

1 ) The conservative 300 watt power level,
PEP ... by using a pair of the new G.E.
Compnctron 6IIF5's, a tube similar to the
6DQ5, but with increased plate and screen
dissipation, smaller and with better high fre
quency performance.

2) You have a choice of sidebands with no
carrier shift since the VFO is shifted an amount
equal to the d ifference in crystal frequencies.
This means you don't have to retune when you
shift sidebands .

3) Automatic Load Control keeps the aver
age talk power up.

4 ) Outstanding receiver performance. This
is a combination of the super-smooth dial, a
combination of planetary and spring loaded
anti-backlash gearing gives a two-speed d ial
with a choice of 72 :1 or 12: 1 for slow and fast
tuning. There is no dial cord to slip or wear
and no detectable backlash . Adjustable hairline
for min or calibration shifts. T he 9.1 me crystal
filter results in 2.7 kc selectivity at the 6 db
points and 6.5 kc at 50 db! Scmeter is cali
b rated in 5 units and db over 5-9. Audio de
rived Ave is remarkably smooth. 2}f watts of
aud io output, plenty even for the noisiest cars.

5) Stability, The VFO is completely boxed
in 16 gauge steel.

6 ) There are dozens more features to the
Galaxy 300, but the best one of all is the price
which is possible only because we sell «Direct
to the Ham," thus passing along the middle
man savings.
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There 's something about the MARK II Linear
Amplifier that reminds you of the good old days!

Perhaps it is the husky, conservatively rated
components-that loaf along without strain. It may
be the stra igh tforwa rd layout that makes all com
ponents easy to reach. Or, it could be that Total
Look of sturdy reliability. Or-the low) low price !

Rest assured, though ... with all its old fashioned
appeal, the MARK II is as modern and advanced

as tomorrow ! The smart two-tone gray enamel
ca binet measures just 14 Vs" x 12Ys" x 7%".. . fits
nicely on your operating desk. And the crisp per
formance of your MARK II will give you consist
ent QSO successes on even the most crowded
bands.

Visit your Dealer soon and examine the great
new LOUDENBOOMER MARK II LINEAR
AMPLIFIER.

HERE ARE A FEW OF THE MANY MODERN FEATURES:
I. Zero- bias Eimac 3-400Z requ ires no scree n and grid

power supplies. 400 watts of plate d issipation.
2. Full legal input power on CW and SSR, 600 watts AM

- 80 through IO meters.
3. 45 watts of drive for full input.
4. Grounded grid circ ui t for improved linearity. No

neutralization .
5. Fully metered for grid current, pla te current, plate

voltage and relative lX'wer output.
6. 50 ohms input through wide band Ferramic trans-

form er.
7. Adjustable Pi tank output ; nominally designed for

50 ohms unbalanced load.
S. Requ ires just one power supply-2500 to 3000 VDC

at 350 MA.'"
9. Circuitry supplied for controlling power supply from

MARK II panel.
10. 50 C. F. M . blower and self-conta ined filament trans

former requires 115 VAC, 60 cycles. Both front -panel
fused.

"' NOW AVAILABLE : M atch ing Power Supply for the
MARK II Linear Amplifier. Suppl ies 3000 VDC at 350
MA Continuous. Transformer Primary for both 115 VAC
and 230 VAC . Size, 12" x 14" x aw'. \Veight 75 lbs.
AMATEUR NET, $159.59.

Write for illustra ted Data Sheets.

subsidiarya

RADIO INDUSTRIES INC

o f ~allicrafterl
47APRIL 1963

1319 CENTRAL AVENUE
KANSAS CITY, KANSAS



Detroit. Michigan: " Does an excel
len t job of swinging a 20-40 combi
nation and sta cked Finco 6 -2
beam."
San Diego, California : " I am well
pleased with the rotor to date, holds
and tu r ns stacked 40M and u p
beams in 50 mph winds with no
di ff ic ulty."
l os Angel es, Cal if ornia : " I have
personally installed 3 other HAM-M
Rotors in t he past 3 years (a ll of
them OK) so I feet t hat I'm buying
the best ."
Houston, Texas: "Wonderful ! Was
using the AR-22 (the CDE TV aut o
matic) and it did a fine job fo r 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 la st couple of
weeks it has proved perfect . Wish I
had one yea rs ago."
Alamo, California : "Works very well
and purchased on recommendation
of my fr iend wh o has been using
one for 4 years and likes it quite
wel l."
Swarthmore, Pa.: "Am very pl eased
wit h the results , More than meets
my expecta t ions ."

Pluckemin, New Jersey: " The HAM·
M ro tates and t wo TR-1S 's ti lt the
6- foot parabola for 432 and 1296
me.'
Chicago, Illinois: "It really does the
job,' ,

New York, N. Y.: "This is a perfect
roto r. Can 't see where you can im
prove it ."

•

(a sampling of mash notes received by our HAM-Ml
At $119 .50 amateur net, the HAM·M is the greatest rotor value
around! For technical informat ion, contact Bill Ashby K2TKN .
Your loca l CDE Radiart Distributor has the HAM·M in stock.

CORNELl
DUBILIER

CORNEL L·CUBI LI ER ELECTRON ICS, DIV_ OF FEDERAL PACIFI C ELECTRIC CO.• 118 E. JONES ST . FUQUAY SPRINGS. N. c.
CDE m akes a complete line of the world 's f inest rotors : Ham , heavy-duty autom atic, hea vy-duty m anual,
st andard·duty au tom at ic, standa rd-duty m anual .. . and the indust ry 's on ly w ire less remote cont ro l rotor system!

DXDC COUNTRY LIST
Here is the official U.N. Country List

which is being used as the basis for credit
for membership in the very exclusive DX
Decade Club (see page 2, Feb. 63 issue
of 73) .

TELETYPEWRITER
E QUI P MEN T • COLLINS
51J2. 51]3. R·390A/ URR Receivers (.50·30.5
MC ). Teletype Printers #14, # 15, # 19. #20,
#26, #28. Kleinsch midt Printers #1 I -4A, TT-76,
TT-98, Tf-99, TT-l00, GGC-3. Telewrirer Fre
quency Shift Convener. For general information
& equipment list, w ri te to TOM, WIAFN, ALL
TRONICS·HOlVA RD CO., Box 19. Boston 1.
Mass. Richmond 2-0048.

Samples 2Sc (ref undable) Wildcat Press , 6707
Beck AYe., North Hollrwood, Calif.

yltt. Afghon i$ton
ZA Albania
FItt. Algeria
LU Argentina
VK Austral ia
DE Aust ria
ON Belgium
CP Bol ivia
PY Brazil
lZ Bulgaria
xz Burma
9U5 Burundi
UCZ Byelorussia
XU Cambodia
FE8 Cameroun
VE Canoda
TL8 Cent ral African Rep.

QSLs

4S7 Ceylon
TT8 Chad
CE Chile
8V Chino
HK Colombia
TN8 Congo tBroz zovitle l
9Q5 Congo u.ecoclovttte r
TI Costa Rico
CO Cuba
584 Cyprus
OK Czechoslovakia
rvz Dahomey
OZ Denmark
HI Dominican Rep.
HC Ecuador
YS EI Salvador
En Ethiopia

9MZ Fed. of Malaya
OH Finland
F France
TR8 Gobon
9GI Chona
SV Greece
TG Guatemala
7G t Guinea
HH Hai ti
HR Honduras
HA Hungary
TF Iceland
VU Ind io
PK Indonesia
EP Iron
YI Iraq
EI Ireland
4X4 Israel
I Italy
TUZ Ivory COOsl
VP5 Jamaica
I Japan
IY Jordon
XW8 Laos
005 Lebanon
EL liberia
5A libya
LX Luxembourg
5R8 Mcdoccsccr
TZ Mali
5T5 Mauritania
XE Mexico
IT! Mongoli a
CN Morocco
9NI Nepal
PA Nether lands
ZL New Zea land
YN Nicaragua

5U7 Niger
5NZ Nigeria
LA Norway
AP Pakistan
HP Panama
ZP Paraguay
OA Peru
DU Philippines
SP Polond
CTl Portuga l
VO Romania
9U5 Rwanda
HZ Saudi Arab ia
6W8 Senegal
9Lt Serra Leone
60 Somalia
ZS South Africa
EA Spain
S1 Sudan
SM Sweden
YK Syr ia
5H3 Tanganyika
HS Tha iland
5V4 Taga
VP4 Trinidad (; Tobago
3V8 Tunisia
TA Turkey
5X5 Uganda
UB5 Ukra ine
U USSR
SU United Arab Rep.
G United Kingdom
KW United States
XTZ Upper Volta
CX Uruguay
YV Venezuela
4WI Yemen
YU Yugoslavia
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Dress Up

Home Made Gear

Harvey Pierce W OOPA
5372 E. Bold Eagle Blvd.
White Bear Lake 10, Minnesota

One problem the home constructor always
faces is how to finish hi s gear with a "profes
sional" touch. These days many ham stations
are in full view of any visitor to home. so the
home builder wants his gear to look as nice
as his commercially built gear. No matter how
neatly made, gear with unfinished metal panels
and cases looks out of place.

The usual answer is a can of enamel or lac
quer. either spray or brush. But let's face it!
Paint is messy. however you use it. It always
gets onto something it isn't supposed to, and
has to be removed therefrom, usually with
some effort.

Why not use self-adhesive vinyl film? It is
neat and clean, and widely available under
various trade names, such as "Cling," "Con
Tact," "Magic-Cover:' etc. It is moderate in
cost, in terms of the amount used per piece of
gear. (The price runs about ll c per square
foot locally. ) It comes in many patterns and
shades, some of which are very suitable for
ham gear. Let your taste guide you. If you
want a plain panel, the printed pattern will
easily wipe off with a cloth moistened with
lacquer solvent. A look at the back (adhesive )
side of the film will tell you what color you
will ge t with the pattern removed .

Advantages of using vinyl film to cover your
panels and cabinets are, - it is clean to work
with. requires no drying time, covers small
holes (large ones tend to show, but look better
anyw ay covered) , and can be removed and re
newed any time withou t muss. It will give your
gear the textured look now so popular.

There are disadvantages, of course . The ad
hesive is of the "contact" type and doesn't dry
or set, so that exposed ed ges and comers of
the film tend to curl and peel back if exposed
to rubbing or abrasion. Decals do not seem
to adhere to the film unless the film is coated
with lacquer. Being relatively inelastic, it can
not be stretched to cover bulges, formed round
cab inet corners or other compound curves.

Excellent results can be oucained by follow
ing a few general rules besides those that come
with the film. First, remove all burrs from
holes. especially those you wish to cover and
hide, and round off all sharp edges that might
cut through the film. Second, clean the surface
to be covered thoroughly of grease, oil, dust,
and chips, as grease will weaken the adhesive
and even a tiny particle will make a visible
"pimple" if trapped under the film. Third , fold
over at least ;!I inch of film at all ed ges . F ig. 1
shows how to cut and fold the film around the

CUT~

F INISH

CUTTING

FIG. 2:

:st.(OR MORE

I
I
I
I
I
I
I
I

FINISH

CUT
ROUND OFF

FIG. I

BACK OF
PANEL

BACK·OF FILM

"rr===+"~,

FOLD THIS EDGE FIRST

CUTTING

ROI"I\IO OFF
ANY SHARP

EDGES
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FROM

LINEAR SYSTEMS

DC·DC
TRANSISTORIZED

CONVERTER

INCREASED- ~~

;;'-POWERZ
4Y2" x 6Y2" x 8" .. . Approx. 8 Ibs.

Encased in Gleaming Cabinets of Nickel-Plated Steel

CHOICE OF HIGH VOLTAGES TO ACCOMMODATE
ANY OF THE NEWEST TRANSCEIVERS!

{
FOR MAXIMUM

TUNE·UP POWER
LINEAR SYSTEMS, INC., manufacturers of QUAL·
ITY PROVEN transistorized converters for mobile
operation and power supplies for fixed station 
are proud to announce a POWER·FUll first 
the latest addition to our expanding line of popu
lar supplies - the ADCOM 35D·1Z, replacing
the ADCOM Z50·1Z".

800 V@ 400 MA or

6DD V @ 500 MA and

275 V@ ZOO MA

O-llO V @ 30 MA Negative Adjustable Bias

This Universal Converter W ill
Provide Maximum Power to Your :

"Factory conversion of the ADCO M 25D- 1Z to
350-1Z current ratings for $10 plus freight.

THE • POWERFUL

MOST • RUGGED
• RELIABLE

CONVERTER ON
THE MARKET TODAY

• COLLINS KWM-2 or 5 Line

• SWAN (All Models)

• HALLICRAFTER SR·150

• NATIONAL NCX·3

• GALAXY 300

• DRAKE TR-3

NO INCREASE
IN PRI CE
$125

net

IMM EDIATE DElIVERY
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edges and comers of a panel or other Bat sheet.
Note that the comer folded on top is rounded
to prevent curling. Fig. 2 suggests how to treat
an open cabinet comer. Fourth. keep your fin
gers clear, as any dirt or grease on your fingers
will weaken or even "kill" the adhesive where
you touch it. Fifth, on all but small pieces re
move the paper backing from the film as you
smooth it on. It is easier to avoid air bubbles
and wrinkles this way, and the adhesive has
less chance to pick up dust and dirt.

While holes can be drilled after the film has
been applied, it is better to have the holes all
drilled before covering. Small holes can be
opened thru the film with a sharp awl or ice
pick or larger ones cut thru with the point of
a sharp knife. Be sure to use smooth washers
under nll screw heads and nuts, to avoid draw
ing and wrinkling the film while tightening
them. Ventilating holes should be finished with
eyelets as it is impossible to put a small clean-

looking hole thru both film and backing.
In removing the pattern to obtain a plain

film, be very careful with the lacquer thinner.
Do not apply it to the film directly, but moisten
a small pad of cloth and rub on a small area at
a time and allow to dry immediately. Do not
let the solvent get to the adhesive backing, as
through a hole or slit, and do not permit the
film to stay wet with the solvent. Be sure
you have adequate ventilation, and DON'T
SMOKE!

Because this vinyl film is as easy to remove
as it is to apply, you can experiment to your
heart's content with two-tone combinations, dif
ferent patterns, and so on. Don't overlook the
possibilities of various decorative tapes, foils,
and adhesive letters. Maybe you can't quite
equal the spraybooths and silk screens of the
manufacturers, but you can certainly improve
the looks of that bare metal panel and box, and
without muss, too. . . . WOOPA

-

Find the Common Ground
Dick Baldwin K4ZQR
409 Koelin Dr.
Louisville 7, Ky.

It was in March of 1960, and the sun spots
had not slid down the slope of cycle 19 quite
so far as they have now. 1 had tuned the
Valiant up around 21300 kc and called CQ
DX with the beam toward Europe. I announced
that I was listening, first on my frequency, and
then in the foreign part of the band. Nothing
unusual about this-a routine DX call on a
Saturday afternoon. Little did 1 realize it would
or could culminate in a friendship that has
grown over the months and has done its bit,
I hope. toward contributing to international
good will.

To get on with the story, I got an answer on
my frequency. and of course. it was a constant
battle with the stateside QRM to make out
even the call and the handle. It turned out to
be II BAK whose handle was Giuliano in
Rimini, Italy; and for a few minutes we had
the frequency clear-long enough for Giuliano
to find out I was using a quad antenna and to
tell me that he was using one also, and would
appreciate some help on its dimensions and

52

tuning. Maybe it was the quad that established
the common ground between us, or maybe it
was the fact that here was a chance to do
something besides exchange RST's and QSL's,
but after we signed I made a copy of some of
the Handbook text on quads, described and
diagramed my own setup and enclosed it with
my QSL.

Back came a letter of thanks and a request
for the mailing of an Heathkit Grid Dip Meter,
an instrument which he could not purchase in
Italy, I said okay and he sent the money in
advance through a New York bank. During the
past year we have corresponded regularly. and
every once in a while I'd mail him a bit of sur
plus-a relay-a tube-or some small part I
didn't need and he in tum would send us a
piece of handicraft-perhaps a box or a tray,
since Italy is short on electronic gear but long
on the arts.

Of course we made schedules, but only one
other resulted in a contact and that was brief.
Either the QRM moved in or the band shifted,
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TRANS,
CEIVER

AVAILABLE
RIGHT
NOW!

MODEL eli OA
$311.00

COLLINSOROER
YOUR

PI NETWORK
COlLS ~

MODEL 851
$16 .1S0 MODEL 8 5 2-

'39.110

N?w-Pi-Network inductors specially
tail~red for your needs. Here are highly.
e fficien t , super compact tank coils in.
corporating the unique feature of Inte
gral band switching.

Model 850A and Model 852, now
complement the famous B&W Model
851. All are designed for single or parallel
tube operat ion on 80, 40, 20, 15, 11 or 10
me~rs, with top efficiency in Class "C"
or Iinear operat .ion. Windings give ample
current carrying capacity with optimum
"Q" over the entire operat ing range.

See these superior B&W inductors a t
your dealers now, or write B&W direct
for detailed information.

BARKER & WILLIAMSON, Inc,
<:RadiOCcNl1ml11lrcaUm 2ql1if»l1cd ,gi"ce 1932

BRISTOL. PENNSYLVANIA • STillw ell 8 · 6 581

KWM· 2 $11 50
cccesse rtes

MP-l DC Power Supp ly . . . . . . $198
351·D2 Mounti ng Rack . . . . . .. .. $120
S1 6· F2 AC Power Supply $115

WRITE TODAY for our Special "TRANSCEIVER PACKET"
containing full data on all leading brands of trans
ceivers and accessories.
We give our customers:
Service , Fair Trades, Easy Pay Plan, and Double Barrell ed
Guarantees.
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FROM BURGHARDT TODAY!

WATERTOWN, SOUTH DAKOTA

BOX PHONE
37A 886

5749

never a solid contact after that fi rst one.
Through the mail, however, and by means

of some tapes we exchanged; we got well
acquainted with each other and our families.
Giuliano is an electrical en gineer with the
equivalent of a Ph.D. in engineering. He works
for the Italian State Railways. Me, I'm at that
stage in life when the children are married and
you begin to wonder if you are ever going to
get back to Europe to see what has happened
since the \Var 20 years ago. \ Ve couldn' t really
afford it, hut the XYL and I decided to go
while we could still navigate without cru tches
and before any more shooting started . I was
going to show her Paris, London, and all those
far away places she had heard me tell about
these many years.

\Vith three weeks of vacation we decided the
best bet was a canned tour. Even though it
wouldn't retrace all of the route I'd taken with
Patton's Third Army, I could still show her
London, Paris, Luxembourg, and parts of
France and Germany. Italy, too, was on the
tour and while I had seen no part of it while
in the service, we got an unexpected dividend
in the form of an overnight stop in Rimini
the home QTH of my Italian friend. My wife
was all smiles as she told me this as I came
home from work th e evening after the it inerary
of the trip arrived.

This was in March of 1962 and our day in
Rimini was not until August 19th, almost five
months later ; but I could hardly wait to send
off an air mail to Giuliano and tell him we
would have an eyeball QSO in August. He
practically went into orbit and told us to arrive
"destitute" (he mean t hungry ) as we would
get a "stuffing:'

F inally the big day came. I had written that
we should arrive in Rimini about 4 :00 pm in
the afternoon. Actually we got in about 3:30
pm and after freshening up we came down to
the lobby of our hotel at 3 :55 pm to phone my
friend. He and his wife were waiting there for
us because we had a scheduled meeting at
4:00 pm!

\Vhat did we want to do? The town was
ours. Well, first of all I said I'd like to see
his shack and of course this pleased him just as
it would please any other ham, here or abroad.
Italians have a tough time acquiring equip.
ment. Only one firm, Geloso, makes amateur
equipment and while their stuff is excellent ,
it is limited in scope to VFO's and receivers,
and it is not cheap. You can buy Heathkits
over there but at fantastic prices. He had an
AR88 for a receiver, and a transmitter con
structed from a Geloso VFO and parallel
6146's that I'd sen t him. We discussed mutual
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problems for a few minutes and then the
XYL"s broke it up by suggesting we go for a
d rive around Rimini.

'Ve wound up in San Marino, which is a
tiny republic surrounded by Italy on a moun
tain top. It's one souvenir shop after another,
and while there I met MlD, the only ham in
San Marino and Giuliano's first contact as a
ham. He is no longer active or I would have
made a schedule then and there as I could
use another country toward that DXCC.

Back to Rimini for the "stuffing" which con 
sisted of the Italian equivalent of a New
England Shore Dinner. Rimini is on the Adri
atic Sea, and the fish is excellen t, especially
when eaten in a romantic restaurant where th e
ceiling is a grape arbor and where you wash
down each course with the juice of the grape.

Finally it was time to part, and we took our
presents and said goodby as they dropped us
off at the hotel. Of course we gave them pres
ents too; some nylon things for his XYL, a
doll and dresses for Monica, his daughter, and

•

some radio parts for Giuliano. As for our gifts,
we now have a beautiful miniature marble
statue of Pauline Bonaparte (Napoleon's sister )
on our mantle, a pair of beautiful gold frame
17th century style pictures on the wall, and one
of the best bottles of after-dinner cordial I ever
tasted safely stowed down the hatch. Plus, of
course, the best gift of all-the fond memories
of an evening spent in cementing international
relations that neither the XYL nor I will ever
forget.

The XYL, normally no more enthusiastic
about ham doings than any average XYL,
remarked afterward that she wished we had
other spots on our tour where we could visit
hams I'd contacted. Hmm-maybe I should
have written that French ham I sent a copy
of "My Old Kentucky Home" to on request.

DX contacts are brief and often difficult, but
find the common ground if you can; whether it
be you r gear, families, work, hobbies, or what
have you. Find it-and you fi nd a friend, not
just a contact. . .. K4ZQH

,

Controlled Carrier

Screen Modulation
Te rrence Bonks K3LNZ
426 Orange St., S.E.
Washington 20, D. C.

One of the problems confronting either the
home constructor or the kit or commercial
equipment buyer is the recent popularity of
the controlled-carrier method of screen -grid
modulation . Judging from the on-the-air discus
sions I have heard about th is system, some of
the basic facts are being ignored by those
interested, either pro or con, and the adver
tising claims of several manufacturers serve
only to add more confusion to the issue. It is
the intention of this article to present the basic
facts in such a way that they can be consid
ered minus the prejudices and misconceptions
usually brought up.

First, let's set our ground rules so we will
know what we are talking about and, equally
important, what we are not talking about. By
screen modulation we mean only the controUed
carrier variety. \ Vithout th is feature, screen
modulation requires much larger tubes than
would normally be used for the same power
level, and is best left for those with large tubes
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and small power supplies. By plate modula
tion we mean the standard transformer-coupled
modulation of th e plate (plus screen grid in
tetrodes and pentodes ) of a Class C final am
plifier. Linear amplifiers, sideband, etc., are not
under discussion. Neither is audio quality
which Heath and several other companies have
proved can be excellent with screen modula
tion.

Let us use the popular type 6 146 tube as a
guinea pig. We will supply adequate grid
drive and run 600 volts on the pl ate. F irst we
wiII take a typical set of screen-modulated
conditions, and then will compare the corre
sponding maximum rat ings with plate modula
tion. \ Ve will then discuss the relative output
obtainable, the ease and economy of applying
the two methods, and finally some operating
considerations.

Power-wise, most manufacturers will ra te
their 6146 transmitters as "gO watts input on
CW and 90 watts peak input on phone." Trans-
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COAXIAL TRANSFER SWITCH # 336
For swi tch ing a power ampli fier in and out be
tween on exci te r and the an tenna . Othe rwise
the same as the a bove . $ 11.45

Your dealer should have 'em.

This six position antenna transfer switch
will handle 1000 watts up to 150 me. with
negligible loss and almost no SWR change.

Coox Switch # 335 1P6T $12.95
includ ing all ha rdware, escutcheon plate with
provi sion for erasable markings and knob.

SINGlE POlE DO UBLE THROW
Coaxial Swi tc h othe rwise same as above for an
te nna switch ing, dummy load test ing , tra nsmi t 
ter switc hing , rece ive r switching , etc . # 34 1.

$11.45

WATERS MFG.
WAYLAND, MASSACHUSETTS

Here's a Switch
lated into English, this means that the maxi
mum plate current readings obtained on voice
peaks are equal (150 rna ) to the key-down
C\V conditions. However, no meter yet pro
duced will keep up with the variations in the
human voice, so meter readings of 150 rna
actually mean that the peaks are running in the
neighborhood of 250 rna, or about 70:1> higher.
This is about the highest they can run without
the opposite peaks driving the screen so nega
tive that cut-off of the tube (and therefore
splatter ) occurs. Presuming peaks of 250 rna
and the opposi te peaks of slightly above zero,
we have an average input to the final of about
125 rna, which at 600 volts will give us 75
watts.

In a plate modulated fi nal, the meter will
read a steady 112 rna for the maximum rated
phone input of 67* watts, whether modulated
or not. However, the secondary of the modula
tion transformer will have an audio (ac) volt
age across it, and therefore in series with the
de plate supply voltage, exactly equal to our
600 volt plate voltage. This gives us a voltage
varying from zero to 1200 volts. We assume
the modulating impedance, which is the com
bined resistance of the final tube, tank coil
and other circuit components, to remain the
same (about 5500 ohms) so our plate current
actually varies from zero to double the aver
age meter reading. This gives us peaks of four
times the unmodulated input, as the voltage
and current both double at the same time. 67]~

watts tim es 4 is ' 270 watts on peaks, which
would make us think the average input is one
half of that, or 135 watts. Due to factors we
won't discuss here, this is not the case and the
average power input under these conditions
is about 37:1> of the peaks rather than 50:1>. We
could prove this mathematically, or by instru
ments, but it's simpler to add our de input to
the final, 67* watts, and the audio power sup
plied by the modulator, or about 33 watts,
which gives us an average input under modu
lation of just over 100 watts. Thus we see
that our input. and therefore output, is about
33:1> higher ( 100 versus 75 ) when using plate
modulation instead of screen modulation with
the same tube.

Turning next to ease and economy of con
struction, we find that a 6SL7 speech amplifier
and 6SN7 modulator will handle our 6146
quite easily. Other components required are
small and few. so on a 2 x -t minibox we can
build, or purchase. a suitable screen modulator
for about $12.00. If our transmitter cost us
$50.00, we pay 82c per watt of input.

A plate modulator for the same rig will use
2 6L6 or larger tubes, plus speech amplifiers,
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a driver stage, Interstage transformer, modula
tion transformer, and a power supply at least
as large as the transmitter uses. On an 8 x 10
chassis we build, or buy, a modulator for about
$40.00 and pay 90c per watt of input power.

However, if we add the other accessories
necessary to put the transmitter on the air,
such as microphone, crystals, antenna, etc., we
find that as soon as our accessories reach
a total of about $45.00, our cost per wall be
comes equal for either type of modulation and
then proceeds to favor plate modulation from
this point on.

Finally, we come to operating factors. The
difference between a 75 watt transmitter and a
100 watt transmitter is approximately one-third
of a unit on the S-meter, so for good band
conditions or local work, there is no appreciable
difference. However, under weak signal condi
tions the steady carrier of the plate modulated
transmitte r pays off slightly better. This is
because the controlled-carrier type of signal

A Compact

VFO Dial
Roy Pofenberg W4WKM

Many amateur applications require a reason
ably compact, multi-tum dial with a high order
of accuracy. Typical control problems include
rotary inductors, variable vacuum capacitors
and permeability tuned oscillators.

One answer exists in the wide variety of
precision multi-tum potentiometer dials that
are available. These dials are attractive, com
pact and provide excellent accuracy. Their use
is particularly desirable in miniature portable
and mobile equipment.

A typical installation is shown in the photo
graphs. The Collins 70E-15 PTO unit is
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will drop off and allow bursts of noise to in
trude between syllables, making copy difficult.
There is also the minor, but nonetheless pres
ent, inconvenience of having to put the screen
modulated transmitter in the C\V mode for
tune-up, whereas it is quite feasible to zero
beat an incoming signal with the VFO only
and then dip the final of the plate modulated
transmitter while calling.

In conclusion, the screen modulated trans
mitter is neither the monstrosity its opponents
claim, nor the low-pri ced powerhouse its ad
vocates would have us believe. It sounds well,
is simple ami economical, and gets almost, but
not quite, as much signal out of a tube as plate
modulation. For the amateur who does not
have money to throw away it represents an
excellent means of getting a phone signal on
the air with little investment, and can then
be put aside for emergencies, sold , or dis
mantled for parts when plate modulation is
later installed as an improvement.

mounted on the panel using standoff posts. A
~.. extension shaft is installed in a panel bush
ing and a solid coupling used to secure the
PTO shaft to the extension. A Beckman Heli
pot type HB turns counting dial is then in
stalled. The dial consists of two parts as shown
in the photograph. The dial retaining clip is
secured to the panel with the special %" bush
ing nut. The knob proper is positioned over the
clip and held in place by the knob set screw.

This dial, being direct driven, is free of
backlash and provides direct reading calibra
tion of the PTO over its 1 mc range. In the
application shown, the PTO will be employed
in a universal excite r with a basic range of
3 to 4 mc. A wide selection of these dials is
available and almost any multi-turn control
problem may be solved by their use.

. .. W4WDI
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The Fantastic

$ 00

NCX-A 110.00
NCX-D 119.95

NATIONAL NCX-3
of course!

•
IN STOCK: BEST TERMS AND TRADES
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A Simple Procedure

for making

Etched Boards
Charles Mille r WIISI
Gene ral Radio Co.
West Concord, Moss.

r.

I

•

•

3-Trim the pattern to size. Apply rubber
cement liberally to back of pattern and bond
it to the copper side of the laminate.

I

2-Basic materials required. The tubes con
tain rubber cement and liquid resist. the
packet contains etchant.

'-+ O D10
I ll -SFG / ll "

11 .

L: ~
I -Typical etched- circuit board .

Etched-circuit boards first made their ap
pearance about 1952. Many improvements in
materials and techniques since that time have
led to their general acceptance throughout the
electronics field. Industrial electronics manu
facturers have accepted them for a variety of
reasons. On a small-volume basis, etched cir
cuits provide uniformity and freedom from wir
ing errors. An added advantage in large volume
is reduced cost. The initial cost of the board
is low and it lends itself admirably to auto
mated assembly. As the necessary materials
became increasingly available, etched circuits
began to appear in construction articles . Al
though ready-made boards are occasionally
available for such projects, it is usually left
to the reader to duplicate the board.

Before one starts to make an etched board,
he should first determine if an etched board is
really n ecessary. Two factors are involved. T he
first is circuit complexity; the second is the ex
tent of the available facilities. A simple circuit
may be assembled more rapidly by means of
conventional construction techniques. Compli
cated boards or boards with high parts density
should be avoided unless the equipment is
available to reproduce them photographically.
On moderately complex boards, a technique
described in this article may be used . This
method is simple, fast, requires only a few,
long-lasting, special materials, and offers very
good results.

The board should be made from a full-scale
layout of a proven circu it. This may be taken
from a construction article or it may be some
thing of your own design . It is important,
however, that the hole spacings be precisely
those required on the finished board. The ma
terials shown in Photo 2 are basic to laying
out the board . The copper-clad laminate, the
resist and the etchant are the only special ma
terials required. Precut laminate is available
in various combinations of size. thickness, and
material. The etchant shown is a powder and
comes with full instructions for mixing. The
resist may be purchased in a collapsible metal
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5-Carefully peel the master from the cop
per and save it. Remove all rubber cement
from copper. then scour thoroughly . Avoid
touching copper surface from now on.

7-The conductors ore laid down ond the
resist allowed to dry thoroughly.

9-A shallow gloss or plastic troy should be
used to ovoid contamination of the etchont.

6-Punched centers provide convenient
starting points for resist. 'Pods" should be
drown first to prevent crowding. Original
layout is used as a guide.

4-Allow to dry, then lightly punch the
centers for holes to be drilled later.

B-Etchant is mixed according to directions.
A Pyrex container must be used for safety.
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tube tipped with a ball-point assembly. These
materials are available from most of the larger
electronic supply houses.

It is extremely important that the copper
surface be thoroughly scoured with cleanser to
remove any contamination. Fingerprints are
particularly d ifficult to remove and if the
cleanser fails, it may be necessary to use a
very fin e grade of steel wool. A uniform, high
lustre must be obtained to ensure both proper
adhesion of the resist and proper etching.
Photos 6 and 7 illustrate the application of
the resist Du e to the spacings involved in the
example, the pads are fi rst laid down over the
centers. T he conductors connecting various
pads are then drawn in with little difficulty,
start ing from the center of the board and work
ing toward the outer edges. To correct mis
takes, d ried resist may be scraped off with a

IO-Board is removed immediately when all
excess copper hos been removed, and is thee
oughly rinsed to eliminate all traces of
etchont.

II-The board is marked, then cut to size.
Soft wood blocks prevent damage to con
ductors.
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model knife or carbon tetrachloride on a cot
ton swab may be carefully applied. \Vhen mix
ing the etchant, be sure to follow the instruc
tions. If a Pyrex tray of small size is available,
both the mixing and the etch ing may be done in
the tray. During the etching, the tray is rocked
gently back and forth and from side to side
so that the displacement of the copper pro
ceeds uniformly at all parts of the board. Even
so, etching may proceed more slowly in some
areas than on the rest of the board. Rubbing
these areas with a cotton swab will increase
the rate. Once etching is complete, the board
must be thoroughly washed to remove every
last trace of the etchan t. These traces could
react with the humidity in the air to cause
etching of the conductors themselves. The
resist material should not be removed until
the board has been cut to size and is actually

12-Resist may be removed with carbon
tetrachloride. Cleaning should continue until
rag shows no trace of resist; otherwise diffi
culty may be encountered in soldering.

13-AII centers ore drilled with smallest-size
hole required. This provides pilot holes for
larger drill sizes.
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$369.00

$449.50

The HX·50 has every feature that. Hammarlund
could th ink up to encourage you to buy this trans
nutter. It cover~ the 80 through 10 meter bands,
including the adjacent MARS channels. It will even
cover the newly expanded 160 meter band with
an optional kit. USB, l SB, AM, CW, VOX. ' PTT,
130 watts PEP input, and even provisions for
xtal control for Novice operation.

HX-50

The HQ·170A is one of the finest ham-band receivers on the market
today. It covers not on ly all of the popular 80-10 meter bands, but
also covers the newly expanded 160 meter band and even the entire
six meter band! Triple conversion, separate SSB product detector,
fantastic stabili ty, the last word in select ivity.

HQ-170A



14-Finished board ready to accept compo
nents. After assembly, conductors should ei
ther be tinned or coated with cleor acrylic
spray.

ready for use. It serves as an excellent protec
tion for the copper surfaces beneath it. Remov
ing the resist exposes not only the conductors
but also the centers puncbed in Pboto 4. The
author prefers to use the drill required for
the smallest hole in the board as a pilot d rill.
This simplifies the task of keeping the holes
where the punch marks are. The pilot holes
are then drilled out to larger sizes where re
quired.

Once the board is finished the components
should be mounted. The components are norm
ally mounted on the side opposite the con-

15- Top side of assembled board.

ductors. Their leads are inserted in the ap
propriate holes, bent slightly to keep the com
ponents in place, then clipped. The board
should be checked to be sure that the right
leads are in the right holes, proper polarities
are observed , etc. Extreme care must be taken
not to overheat the conductors during solder
ing, as this will cause them to release from th e
board. A 25-watt pencil-tipped iron will supply
enough heat to make good solder joints quick
ly. The circuit should be tested electrically to
ensure that it functions properly. Then the
conductors should be given a coat of clear
acrylic spray, such as Krylon . If this is un
desirable, each individual conductor may be
tinned by slid ing the iron from one pad along
the length of the conductor to the next. This
must be done quickly, feeding solder to the
tip as required. . . . WlISI

tion of a large number of popular transmitters
has uncovered a built in booby trap . It is en
tirely possible for a great number of both low
and high power transmitters to have the full B
plus potential present at the antenna jack.
All that is required is the breakdown of a
coupling capacitor or a minor shift in the posi
tion of the link coupling. Unless your antenna
presents a de short between the center con
ductor and the shield , the only indication that

ADD RF
CHOKE

T
u"'

T

T YPICAL OUTPUT CIRCUITS

Oversight
Harvey Hurwitz WA2HYS

It was a quiet evening in the shack, a gentle
murmur of the QRM came from the Old Hear
ing Aid and th e time had come to fire up the
rig. After dutifully waiting for the filaments
to heat , the key was depressed. Lo and behold,
though the plate meter kicked up to maximum,
yet there was no output. The best thing to do
was to get out the dummy load and see what
was wrong. After carefully removing th e co-ax
connector to the Gamma matched beam, you
start to connect the dummy load. As the center
pin on the load cable touches the center pin
of the antenna socket there is a flash. A thirty
six cent oversight has claimed another victim.

If you think that this can not happen to
you, you had better get out that old schematic
and take a long careful look at same. Examina-
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.J & D LABS

The Smallest
Amplifier Yet

73 Highway 35 Eatontown, N. J .
Dealers Write

BOX PHONE
37A 886

5749

The Three Musketeers
New Grounded Grid Amplifiers

Musketeer Quad 80-15 meters $329.90 w/PS
Musketeer Six 6 meters $319.90 w/PS
Musketeer Two 2 meters $319.90 w/PS

All am plifiers use an RCA 8122 fi nal in a grounded grid
high frequency circ uit. Drive wi th any 70 to 250 watt
exciter. KW on SSB and CW, 600 watts on AM. All unit s
housed in 12" wide , 8" high , 7" deep cabinet s. Quad in
gray, VHF models in gray and white.

SR-150 .
accessor ies

P- 150 DC Power Supply $109.50
MR- 150 Mobile Mount ing Rack . . $39.95
P-150 AC Power Supp ly

incl. Speaker $99.50

WRITE TODAY for our Special "TRANSCEIVER PACKET"
containing full data on all leading brands of trans
ceivers and accessories.

WATERTOWN, SOUTH DAKOTA

ORDER YOUR

HALLICRAFTERS
TRANSCEIVER

FROM BURGHARDT TODAY!

AVAILABLE
RIGHT
NOW!

SUPPLY
LIMITED!

We give our custom ers:
Service, Fair Trades, Easy Pay Plan, and Double Barrelled
Guarantees.

something is amiss will be the loss of ou tput
power. If, as you properly should, you have
turned off the power before changing cables
only the dummy load will suffer. On the other
hand if you simply reach behind the set
and pull the cable out, burned hands are the
very least that you can expect.

The concept of "Fail Safe" construction is
one of the basic criteria of effective design . I
regret to say that many of the transmitters
being prod uced today, both in factories and
"home brew," have neglected this item. T his
problem has been found to exist in t ran s
mittel'S ranging from a few watts to a kilo
watt or more.

Now that we have outlined the results of
this oversight, let's get busy and eliminate the
problem. Examine the final output stage on
your schematic. If it is a Pi network, you will
note a coupling capacitor, a tuning capaci tor,
a coil with associated band switch and a load
ing capacitor. One end of the coil will be
connected to the antenna jack. It is probable
that you WILL I\'OT find an rf choke running
from the antenna jack center p in to ground.
This thirty-six cent item could mean the dif
ference between life and death. It has no effect
on rf output, yet provides a path for de to
ground. It is commonly called a Safety Choke.
In the event of a breakdown in the coupling
capacitor, this choke will p romptly blow the
fuses by sborting the de plate potential to
ground.

If on examining your schematic you find that
your transmitter utilizes link coupling, DO
NOT assume that the unit is safe. It is not at
all unusual for the insulati on (if any ) on the
link coil to break down, or for the link assem
bly itself to come in contact with the tank coil
or plate lines. Virtually all transmitters using
link coupling have a load capacitor at the
ground end of the link This capacitor has the
effect of preventing de from shorting to ground.
In this respect you can see that hoth Pi net
work and the Link coupled stage are alike.
The cure is the same. Install the missing Safety
Choke . T he nominal value of this choke is 2..5
mh with a current ra ting of 200-300 rna.

It may be of interest to note that among
the worst offenders are VHF tran smitters using
variable link coupling in association with plate
lines.

To say that the power supply should be
turned off before attempting any adjustment
is naturally correct , yet it appears quite fool
hardy to trust your life to a simple switch or
relay. It is fa r better to blow the fuses or even
have a bit of smoke than to chance sudden and
efficient ob livion. . .. \VA2HYS

APRil 1963 63



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

de W2NSD
, .'

loAR
This is the last month that anyone can jom

the Institute with the plan of going on the
ham flight to Europe in October for member
ship for six months previous to the Bight is
required by airline regulation.

As of this writing the reservations are
starting to come in. Everyone on the 73 staff,
possibly more infected by proximity with my
enthusiasm than most readers, wants to go.
\Ve are arranging for fare-protector insurance
which will prated anyone who finds that he
is unable to go 011 the trip by reason of some
unforseen dilemma.

w e are going to have a ball , so come on
along. The price for the round trip by jet
plus air transportation throughout Europe plus
hotel accommodations and breakfasts will be
about $550 per person. This is what I paid
just for my plane fare to Paris and back, so
you can see that by traveling in a group we
are able to realize some economies . Send $250
per person for a reservation. The trip leaves
Idlewild October 6th and retums October 2ith.
We'll be visit ing London, Paris, Geneva, Romc
and Berlin. Don't miss it.

Grrr
T ry this one on for size. You've just spent

three years working the clock around for no
salary in an a ttempt to build up something
that you believe in , someth ing that you want
desperately to succeed. Then, all of a sudden,
something completely beyond you r control goes
wrong and all of the good will that you've
t ried so hard to build up is hopelessly and per
haps forever damaged.

Now, as I try to piece together the hundreds
and hundreds of d elayed and even lost sub
scriptions, I wonder at the laws of our count ry
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that prevent me from what I could easily con
vince myself would be a case of completely
justifiable homicide. I guess I am too easy
going. I kept believing the fellow who had con
tracted to operate our subscription stencil d e
partment. I believed him when he told me
that he was only a little behind . I believed
him when he said he was answering all
complaints upon receipt. Then, after I no
longer believed him, it st ill took over a month
before I could locate the machinery necessary
to do everyth ing up here and to hire the girls
to handle it.

The apoplexy really set in when I got every
thing up here and found that all of the com
plaints were still in unopened envelopes. That
just about did me in . Fortunately most of our
subscribers are very forgiving. I am straighten
ing things out as fas t as I can. I've been lip
night after night working on all of the com
plaints.

In spite of the rather shoddy d eal that many
subscribers have had , only a few fellows have
been nasty. I wish I would n't react so vio
lently when they do write in and accuse me
of being a crook. Somehow these incredible
idiots have co nvinced themselves that the mag
azine is just a front I have used so that I could
personally gyp them. When I finally cool down
(afte r writing about six letters which I sure
wi sh I could mail ) , I realize that many fellows
go through life just looking for things to be
mad about . I am just getting a little taste of
what their family and co-workers have to put
up with every day. It isn't necessary to be
nasty . . . and it serves no useful p urpose. ~ly

word, I've just waited eight weeks for my sub
scriptions to start to National Reciew, Alw[og,
and the Scientific American. I've waited over

(Turn to poge 116 )
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Here'sareal cloud buster! 60 ft.
of tower, E-Z Way quality, that
will put you way out in front on
6 meters .

E-Z installation? You bet! This
one goes up like a rocket...
and it is only a two man job, All
the space needed is one sq . ft.
Crank up to 60 ft. and down to
21 ft.

Model

BA-60·46G •••$259.50
GP-60·46P 264.00
GP-60.46G 324.00

I f triband or fO ,J! operation
is desired, this model may
easily be converted to a"
Medalist " 40"/

Freight prepaid anywhere 48 U. S. A.

I Fo r free information write
De partment «s»

Frankly we were just a bit disappointed with
the February showing. Let's put that old shoul
der back to the grindstone and see if we can't
get the membership drive back on the tracks
and aim it at going over the top. There are a
great many important reasons why you should
bend your every effort at making th is great
membership drive a tremendous success. You
k-now what most of them are so we don't have
to go into all that over and over again. \ Vh ile
on the subject, we want to ask those amateurs
who have been critical of the Institu te to please
mind their own business . . . if they want to
grumble they should join first, like all the other
members. \ Ve would also like to lay to rest the
vicious rumors that the reason we are a iming
at a membership of 250,000 is tha t our printer
mistook our order for 2500 membersh ip cards
and printed 250,000 instead. T his did happen,
of course, but there is no connection whatever
between that little accident which could have
happened to anyone and our drive for the
same number of members.

Institute Membership Drive
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(almost) All About Sideband

Unlike the weather and Mark Twain's com
ments thereon, almost everybody does some
thing about sideband but hardly anybody ever
talks about it .

The die-hard AM-er turns it off. The fervent
mono-sidebander won't talk to the double
sideband boys, CW addicts either ignore it or
d ive enthusiastically into the middle of the
mess. FM enthusiasts chuckle knowingly up
their sleeves.

Yep , almost everybody does something about
it. But the absence of talk about sideband
leaves the newcomer in a somewhat confused
position. His best friends don't tell him-fre
quently, because they haven't been able to dig
through the mathematics of it either.

Oh , quite a few feet of paper have been
expended in articles telling "all about side
band" before . And a few inches of this mass
have told, in easily understood language, just
what it is and how it works. But the conven 
tional approach to talking about sideband so
far seems to have been to begin with a discus
sion of vectors.

Vectors, in case you never met one, are
imaginary little arrows with pointed heads
which revolve in a multitude of directions
while you're talking on a sideband rig. Since
any discussion or «exp lanation" via vectors
tends to leave most everybody else going
around in circles too, we'll not be meeting
them in this discussion.

\Vhat we will be doing is to examine in de
tail the various things that go to make up side
band.

When you look into the schem atic of a typ
ical modern sideband rig, the usual reaction
is "ohmygawsl I" But it's not really all th at com
p licated. The basic circuits themselves are
simple enough, and most of them appear both
in transmitters and receivers (a most signifi
cant difference from AM, CW, or F M ) . The
thing that makes it look so horrible is simply
that most of the circuitry is somewhat unfamil
iar to most of us.

So, as we said earlier, we're going to take
some detailed looks. In subsequent articles,
we'll explore modulators, ways of disposing of
the unwanted sideband (and why it's un
wanted, poor orphan), linear amp lifiers, in
strumentation, measurement and alignment ,
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Staff

power supplies for sideband, and finally the
systems approach. The general format will fol
low that of our earlier series of technical arti
cles, in which all common and many uncom
mon circuits fi lling a specific function were
examined in detail, complete with circuit anal
ysis and listing of pros and cons for each .

Before getting into all this circuitry, we h ave
to start someplace. And the logical starting
point is with the signal itself. Just what is side
band?

(Old-timers and sideband addicts, we're
sure, will excuse a repetition of the basics they
learned long ago. But they might find the ap
proach we're using of interest, since it's not
quite the same as that used in most h and
books. )

The first essential to getting a true und er
stand ing of just what sideband consis ts of is
to find out what AM really is.

Let's back off to receiver theory a minute
and consider the mixer in a superhet. This is
a stage which receives two input signals, each
at a different fr equency, and puts ou t four out
put signals (if it's a good mixer) . These output
signals are the two original ones, the sum of
the original signals, and the difference of the
original ones. Clear. no?

Explaining in detail just how this happens
is a bit beyond the scope of our approach, since
to do it right takes several pages of calcula
tions which would m ake vector analysis look
easy by comparison. But in essence, whenever
two signals are ap plied to a non-linear device
(engineen ugese term m eaning any circuit ele
ment wh ich dis torts its input signal ), you'll
get the four signals out . Sometimes more. Or
in other words, any non-linear device becomes
a mixer automatically if you put two inp ut
signals into it.

Now, there's hardly anything that distorts
the input signal more than a conventional
Class C rf amplifier. It takes a perfectly good
sine wave signal and turns it into a series of
spike-like p ulses. Very non-linear.

So when you feed one signal ( the carrier )
into the grid circuit. and another signal ( the
audio ) in at the plate, you automatically get
mixing action.

This means that if you take a 3900-kc rf
carrier and apply a 2-kc tone to the audio,
your output should consist of 2 kc, 3898 kc,
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ORDER YOUR

TRANSCEIVER

FROM BURGHARDT TODAY!

PHONE
88.

5749

LIMITED
SUPPLY

STARTING
APRIl!

WATERTOWN. SOUTH DAKOTA

BOX
37A

IRVING ELECTRONICS CO.
P. O. Box 9222, San Antonio, Texas

PREVERTER
50 & 144

Low Noise. Transistorized Preampli fe r. 6 or
2 Meter model $14.95 post poid. Available
from the follow ing dea lers or order d irect.

Ca lifornio
Henry Radio Inc.
Los An ge les, California
Mission Ham Supplies
Riverside, California
Radio Products Sales, Inc.
Los Angeles, Ca lifornia
Western Radio & Te levision Supply Co.
San Diego, Californ ia

Illinois
Klaus Radio & Electric Co., Peoria, Illinois

South Dakota
Burghardt Radio Supply, Inc.
Watertown, South Dakota

Texas
Diehl Radio & T.V. Supply, Port Arthur, Texas
Radio & T.V. Parts, San Antonio, Texas

SBE

SBE-33 _ _ $389.50
AC Power Supply incl.

accesso ries
SBE-33 DC Power Supply $59 .50
SB E-33MB Mounti ng Bose $12.50

WRITE TODAY for our Special "TRANSCEIVER PACKET"
containing full data on all leading brands of trans
ceivers and accessories.
We give our customers:
Service, Fair Trades , Easy Pay Plan , and Double Barre lled
Guara ntees.

3900 kc, and 3902 kc.
And if you try that experiment, you'll find

out that this is precisely what happens (if you
use a sharp enough receiver to examine the
output) .

The 2-kc signal gets lost in the tank circuit,
naturally, hut the other three all go out to the
antenna. They journey around a bit, eventu
ally hit somebody else's antenna, clamber
down the feedline, and enter his receiver. Once
there, they go through another mixing process,
through the if strip, and come face to face with
a diode "detector."

If there's any other circu it element which
distorts things as badly as a Class C amplifier,
it's an unbiased diode. So let's look at just
what happens in the «detector."

Remember, we're talking about three sig
nals which left your transmitter, not just one.
They all three hit the diode at the same time
and you might expect to get six output signals:
2 kc, 4 kc, 2kc, 3898 ko, 3900 kc, and 3902 kc.

Actually. because of some rather involved
phase consideration, the 4-kc signal (beat
between 3898 and 3902 ) never shows up . The
three high-frequency signals get lost in the
output circuits just like the audio disappeared
from the transmitter output.

And what's left? The 2-kc tone we started
with!

The object of all this is to point out that
modulation and detection are really the same
thing, and both are a mixing type process. For
simplicity, let's just call it all "modulating"
from here on in.

Now, what we've been talking about 50 far
has been standard AM. But we had to find
out the real way it works before we could go
into the sideband situation.

You'll remember (from a few paragraphs
back ) that when we started with a 2-kc audio
tone, we got two "sid e" frequencies by modu
lating action.

But speech doesn't consist of just one tone.
In fact, recent research has cast considerable
doubt on the idea that speech consists of sine
wave tones at all! For our purposes, though,
we'll keep on pretending it d oes consist of a
number of tones ranging from 300 to 3000
cycles per second. Such a group of tones is
called a band, and the two «side frequencies"
become two «sidebands" on the AM signal.

A little thought will show you that each side
band is a mirror image of the other, no matter
what the modulating signal. If the audio tone
at any one instant is 300 cycles, one side
frequency will be 300 cycles more than the
carrier frequency while the other will be 300
cycles less.

APRIL 1963 67



Thus, when we talk into a regular AM rig
we shoot out into the ether a signal composed
of three distinct parts: a carrier, which serves
on ly to be mod ulated and produce sidebands,
and to make the second modulating process at
the receiver detector simple ; an upper side
band containing all the audio tones but trans
posed into the rf spectrum above the carrier;
and a lower sideband, identical to the upper
one but lying below the carrier frequency.

Extensive engineering calculations, measure
ments, and tests have shown that to properly
transmit 25 watts of audio, in both sidebands,
the carrier power must be at least 50 watts.
T his p roduces a 75-watt output signal, con
taining 2.5 watts of transposed aud io and 50
watts of carrier. For 250 watts of audio, 500
watts of carrier are required. And 1000 watts
of carrier can handle only 500 watts of audio.

So with a full gallou, you send only 500
watts of audio-and this is composed of two
identical halves, so in reality you're able to
send only 250 watts of intelligence; the rest
just goes along for the ride.

If you could get along without the carrier,
you would come up to 1,000 watts all for
audio-or 500 watts of intelligence, an instan t
doubling of true communication power.

But the two sidebands are mirror images of
each other. Could one of them be left off with
out hurting anyth ing? T he answer, of course,
is a resounding "Yes! " The result is single
sideband suppressed carrier, allowing 1,000
watts of talk power, which is four times as
much as the legal maximum with A~1.

Of course, we never get someth ing for
nothing. The price we pay for the four-time
boost in power is increased complexity in the
receiver (but, strangely, the transmitter is
often sim pler than an AM rig of comparable
power) and vastly increased criticalness of
tuning ad justments.

But we pick up some other advantages along
the way too. Getting rid of the carrier does
away with the annoying whistle that's a t rade
mark of low-frequency phone bands. And the
SSB signal is narrower, allowing twice as many
stations to occupy the same space without
any more crowding.

Now let's go back to our original example
and see what happens to it in sideband .

We started with 3900-kc rf signal and a 2
kc audio tone. Let's apply them to a special
kind of modulator, called a "balanced" modu
lator, which has the ability to null ou t one of
its input signals from the output.

Now, instead of four frequencies in the out
put , we have only three. By adjustment of the
mod ulator and circuit, we set things up so
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the three we still have are 2 kc, 3898 kc, and
3902 kc. The one we got rid of was the carrier.

The aud io will still disappear in the tank
circuit, leaving only the two side fre quencies
to go out to the antenna. At this point , we
have «double sideband."

At the receiver, when the two side frequen
cies get to the detector, they will beat against
each other to produce a 4 kc tone.

But this isn't what we started with; how do
we fix it?

In A~l , the original intelligence was recov
ered by mixing the sidebands with the incom
ing carrier. The carrier has been removed now.
So, let's put in a new one.

T his can be done either by injecting a 3900
kc signal at the receiver front end, or by using
the BFO and ad justing it to the same fre 
q uency at which the 3900 kc signal would
reach the detector.

Now we get the 2, 4 and 2 kc beats as
before. If the phase of the locally-inserted
carr ier is exactly the same as was the carrier
at the transmitter, the complicated phasing
relationship mentioned earlier will cancel out
the 4 kc note, leaving only the 2 kc we started
with. But if the phase is wrong (and it will be
if the frequency is off even a tenth of a cycle
per second! ), this cancellation either won't
occur at all or will be only partial.

By using a very strong local carrier, such
effects can be minimized but the audio recov
ered will be rather weak.

It's simpler to get rid of one of the two side
bands somewhere along the way, either in the
transmitter or in the receiver, so that only one
sideband reaches the receiver's detector. There,
the single sideband can modulate a local car
rier to produce clean, acceptable audio wi th a
minimum of fuss and complicat ion.

How, you may ask, do you get rid of that
other sideband?

This is putting the cart before the horse;
you have to get it before you can get rid of it.
Therefore, the next subject in this series will
be a rather deep look into modulators. There
are many types of modulators-so many in
fact, that the subject will require two articles
to cover them comprehensively. In the mean
time, if you're impatient, con tact Radio Book
shop to order some of the tomes listed in the
references below and do some homework.

REFERENCES

H arry D. H ooton , W 6TYH, Single-Sideband Commu
nica tions Handbook, H oward \V. Saws &: Co., I nC' ., New
York , 1962, $6.95.

A R R L Staff, Single-Sideband for the Radio Amateur ,
A R R L, W est H artford. Conn ., 1954, $1.50.

Don Ston er, \V6TN S, New Sideband H andbook, Cowan
P ubl ish ing Corp., New York , 1958, $3. 00.
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ALL NEW ALL PURPOSE

UNIVERTER 300XL
FEATURES

• 300 WATT. SELECTIVE OUTPUT VOlTAGE • REVERSE POlARITY SAFE

• FOOlPROOF ELECTRONIC CIRCUIT BREAKER • INTERNAL POWER RELAY

• A CCESSIBLE COMPONENTS • ATTACHED COlOR·CODED CABLE & BATTERY LEADS.

ONE UNIVERSAL 300 WATT MOB ILE POWER SUPPLY FOR YOUR TRANSCE IVER, W ITH SE

LECTABLE OUTPUT VOLTAGES. YOU CAN CHA NGE TRANSCE IVERS W ITHOUT HAV ING TO

CHANGE POWER SUPPLI ES.

- WARRANTY -

UNCONDITIONAL FOR 6 MONTHS

AGAINST DEF ECTS IN MATERIAL

AND WORKMANSHIP

--

q ..._....._.. ._- -,
-~- -* • - •-

SPECIFICATIONS --

POWER: 300 watts • VOLTAGES : 800, 700, 600 VDC HI B+ (selectable)

• 275 VDC, La B+ • -50 to - 90 VDC potentiometer bias adjust

• INPUT: 11 to 15 VDC ( 13 VDC nomino l) • WEIGHT : 8 pounds

• SIZE: 6-1 / 2 x 5 x 4-1 1/16 • TEMP : _30 0 to + 130 0 F.

THE UN IVERTER, ATTRACTIVE IN APPEARANCE, HAS A BLACK ANODIZED DURALUMIN BASE

W ITH TRANSISTORS MOUNTED IN A CHANNELED BREEZEWAY. THE BASE MOUNTED COM

PONENTS ARE PROTECTED BY A DOME- SHAPED STEEL COVER, FIN ISH ED IN ROCK HARD
BLUE-GRAY ENAMEL.

PRICE $119.95
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TRANSFORMER PRODUCTS INCORPORATED
3802 HOUSTON ST., SAN DIEGO 10, CALIF.• CYPRESS 7-4815
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George Thurston W4MLE
3407 Prock Drive
Tallahassee, Florida

Complete Junk Box Station

For Fixed Frequency Operation

,

The sun-spot cycle being what it is, there's
an increasing interest in 10 meters and VHF
bands for short-haul communications and "local
nets."

You can put the "big rig" on the local net,
if it happens to cover the band, but if you do
it this way, you miss at least half the fun and
almost all the value of local net operation.

The biggest advantages of local net oper
ation derives from the use of completely
separate stations-one for the local net, the
other for general hamming-and the use of a
squelched receiver on the local net frequency,
which runs 24 hours a day. With this set-up
you can receive calls even when you aren't
expecting them.

One solution to the separate station problem
is to go out and buy a little transceiver. a
"Communicator" or a complete separate K\V rig
and 7581 receiver. The other solution is to
resort to the junk box. That was the one I
adopted, along with a little horse trading.

The resulting station cost not a penny of
cash outlay-although 111 confess to a fairly
weIl stocked junk box. It sports a crystal
converter working into a command set for
receiving, and 45 watts of screen modulated
rf in the transmitter. The ground plane antenna
is a "fish pole special:'

No special attempt was made at compact
ness, since the rig is essentially a fixed-fre
quency job and can be tucked away out of
sight, controlled entirely by the PTT button
on the mike, and the af gain and squelch
control at the operating position.

Since the Tallahassee Key City Net operates
on 29,560 and this is also the state-wide mobile
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calling and emergency frequency, my rig is
designed for IO-meter operation.

The Transmitter
I used an 815 tube in the final because some

body once gave me a couple of them, and I
hadn't up to that time, been able to figure out
anything else to use them for. Almost any
suitable beam power tube can be substituted
with suitable adjustments in electrode poten
tials and drive.

Because nearly every junk box will contain
different tubes, I make no attempt to describe
my transmitter in detail. Layout is simple and
construction un-critical, within the limits of
good practice.

Instead, I will try to give you in general
terms some ideas you can apply to impro
vising your own rig from what you already
have on hand.

The initial model used a 6AG7 crystal
oscillator quadrupling in the plate from a 7
me crystal. However this didn't supply enough
drive, so I built a 5763 oscillator on a sub
assembly mounted under the chassis. The
6AG7 was converted to a doubler. For some
reason a 6CL6 would not work properly as a
crystal oscillator with this circuit. I checked
several 6CL6s and none of them would oscil
late.

A GOO is helpful in hitting 20 meters with
the oscillator plate coil and 10 meters with
the driver plate and final tank coils. Three
quarter-inch diameter B&W Miniductor was
used for all the coils. The buffer and oscillator
are tuned with small 50 rnmfd APC capacitors.
A receiving type 75 mmfd variable tunes the
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$8.70
14.95
12.50
17.45

. $13.95
$19.60 !

32•.50 i

49.501
10.95

VHF MOBILE HALOS
AI...minum construction; mcchined hard.....are; Reddi Match
for .52 or 72 ohm direct feed. 2 meter. Dual halo two
bond, one 52 ohm feed line.
Model AM·2M-2 meter, with mait.
Model AM-22-2 meier, stacked Complete
Model AM-6M-,-6 meier, with mGst.
Model AM·26--6 and :2 d ...ol holo, with most

VHf BEAMS
Rugged, lightweight, and real performers. Booms, 1"
diameter aluminum tubing elements / 3/ 16" diameter alu
minum rod preonembled on boom5~ Transformer dipole
or Reddi Match. Dual and Q...ad ArrQys a voiloble. I
Model Al.44·1l - 11 element, 2 meter, boom 12' $12.75
Model Al.44· 7- 7 element, 2 meier. boom 8' 8.85
Model A220-11-11 element, 11/4 meter, boom 8.5' 9.95
Model A430·11-1 1 element, 3,4 meter, boom 5' 7.751

6 METER BEAMS
full size, wide spaced, booms l lj4" and Ph" diameter,
elements %" diameter aluminum tubing. Reddi Match for
direct 52 ohm feed 1:1 SWR.
Model A50-3-5 element, 6 meter, ' boom 6'
Model A50·5--5 eleme nt, 6 meter, boom 12'
Model ASO-~ element, 6 meter; boom 20'
Model A50-l o-IO element, 6 meier, boom 24'
Model ASO-3P..,...Portoble 3 element,· 50" x 4" folded

NEW

A combination -4 e lement 6 meter a nd 6 e lement 2
meter beam o n o ne 12' x 1%" .058 wall a lumi num
boom. Two meter e le ments are preo n embled o n th e
boom: 6 meter e lements a re ma rked for quick neat
anembly. Weigh s o nly 11 Ibs . Co mp lete instruction s
sup pl ied. Uses two sepo ro te 52 o r 72 ohm feed lines.

$27.50

REALIZE
MAXIMUM SIGNAL

POTENTIAL

DUAL BAND 6 & 2 METER BEAM

THE BIG WHEEL
Horizontally polarized, omnidirectional gain antenna fea.

~tu res low-Q, large wpture area, eose of matching and
' improved bond width. 2 and 4 stack models available.
Model ABW·42G-l boy, % meter $8.95
Model ABW-22G-l boy, llj4 meter 10.9S
Model ABW·I44-1 boy, 2 meter 12.95

VHf COUNEAR ARRAYS
Lightweight mechonicolly balanced VHf antenna systems.
Extremly high power gain, moi or front lobe, low SWR,
Qnd brood band coverage; low angle of rodiotion ond
large coplure eree, 32 and 64 e lement arroys avalloble.
Model CL·ll6--2 meter. 16 element cctlneor, $16.00

,Model Cl·216-11/4 meter, 16 element colinear. 12.85
Model CL·416--3.4 meter, 16 element colineor. 9.85
Model Cl·M&-Un iversot matching stub matches

300 ohm 16 element antennas to 200, 52, or
72 ohm feed lines.

I MEG.

--

.005 IN34S .005

AF AMP
AF AMP

Fig. 2

final, and a small two-section Be variable
serves as Pi loading capacitor.

The screen dropping resistor should be ad
justed in value to give a screen voltage on the
final which is approximately half the recom
mended screen voltage for regular class C
operation.

Voice peaks will then swing screen voltage
up to full recommended value.

A number of audio tubes were plugged into
the circuits. With this carbon microphone, a
6SL7 (high mu triodes ) gave more and better
audio than a 6SN7 (medium mu triodes). A
6L6 gave better modulation than a 6V6, 6F6
or similar tubes. The rig would probably
benefit from more audio gain.

This could be achieved either by using an
additional voltage amplifier stage, or an audio
step-up transformer for the mike (or both ) . If
a crystal, dynamic or ceramic mike is used, an
extra audio stage wiII be necessary anyhow.

Severa l features of screen-modulated ampli
fiers become pertinent in this rig. Since so
much of the design is left up to the impro
visations of the builder, it might be well to
review a few of the important ones, and look
over the angles and pitfalls.

Beam power tubes have several important
characteristics which are unique."

( 1) T he plate current (hence the output )
depends more on the screen voltage than on
the plate voltage.

(2 ) Screen current rises sharply as grid
d rive is increased.

(3 ) Screen current falls off as amplifier
loading is increased .

(4) Screen current is maximum when the
plate tank circui t is tuned to resonance.

Obviously, screen modulation itself is de
pendent on the first characteristic. In this
amplifier, we leave the plate voltage practically
steady while we change the screen voltage
(and hence, the plate current .)

These audio-ra te changes in outpu t p roduce
the «automatic QSB" characteristic of screen-
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modulated rigs.
Since some plate current flows, even when

the screen voltage is zero, it is never possible
to screen modulate an amplifier 100 per cent.
If some means is provided for d riving the

screen negative on downward modulation
peaks, complete plate current cut-off is
ach ieved-but the resulting distortion is hor
rendous, since this portion of the screen-volt
age-plate current curve is very non-linear.

TRANSMITTER

ANT.2

50

RFe

I '~'
"

.005

L

815
a07
6146

ETC'I"'

I 47

14 Me

I~

.001.!.-

47K

6NJ7
576-r'c-__---,

1

r-=ff~

c::::I 7MC

* .001

~-o 6,3 VAC
Fll LINE

R'

470 {-----RX O.P. XFMR VC WINDING

K~ R2 SW2I~ t ~.--- SPEAK ER ve
L-~ RY2D

10 K 2W

1200 47K
47K

12AT7
12A X7
6S l 7

~,,:~;--rr-

'-

10K
!.'"
CARBty.Jo..j+--' M'iK'E"-l

.01

I--
47K

10,
' 2 5

1200

~ 12AX7

t 6 Sl 7

TI r-, r-+
~-, ' '"'h

.01

I---

~ 12AX7

t 6SL7
.005

6SJ7
6AH6
6AU6

500
47KKHI-Z •

MIKE 220K 1200
-

50K -
470K CARBON

T 1't450

MIKE

350

~~Y2a
l- 4-_...J '\;~-350

R4 50K IW

- R4 CHOSEN TO GIVl=: 6-8 VOLT S AT TAP.
TI 50W TO 250 K INPUT XFMR

(THORDARSON 20 AO I OR EQUIVALENT)

R-l-value chosen as maximum which will permit Ry-1 to close positively when the PTT
switch is activated. Value will depend on characteristics of Ry-1.
R-3-With on 815 final. R-3 is selected to give about 150 volts on the screens with the
6L6 pulled out of the socket. Value depends on plate voltage used .
R-2-Plug the 6L6 in again and select a value of R2 which will give 50 to 60 volts on
the screen with no modulation. SW-1 is open for all these adjustments. R2 probably will
be about 1000 ohms. 1 watt.
SW-I-is normally closed for operation. Closed, resting cathode current in the 815
should be about 30 ma, with peaks to 60 on modulation.
The NE-2 may be mounted on the panel to give positive indication that the carrier is
on. It will flicker brightly with modulation.
Inset shows alternative microphone input circuits.
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It might very well be possible to increase
the percentage of upward modulation well
above 100 per cent by using some such non
linear audio device as the one shown in Fig. 2.
I have not tried this circuit myself. but it
should be quite effective in increasing the
apparen t "loudness" of your signal's audio."

The diodes and pot result in supplying audio
to your modulator with much higher positive
going peaks, and much lower negative-going
peaks than are present in your normal speech.
(Polarity of the diodes will depend on how
many phase reversals follow the point where it
is inserted in the circuit . Wrong polarity will,
of course, result in stronger downward peaks,
which is just what you don't want .)

With the quadrupling crystal oscillator, grid
drive to the 815 could not be made to exceed
about 1 rna, which is less than half what it
should be. This resulted in low screen current
(see 2, above) which produced high screen
voltage and therefor poor modulation linearity
and low percentages of modulation along with
poor final amplifier efficiency.

Adding a driver stage brought grid drive
up to 2.4 rna which is where it should be on
an 815. This brought the screen voltage and
current into line, with much improved audio
performance.

Choice of a clamp tube is important. Unless
the tube can draw heavy plate current (this
is another way of saying it must have low
plate imped ance ) it does not exercise the
desired effect on the screen voltage of the final
amplifier.

With no audio signal at the clamp tube
grid, the plate-cathode resistance is very low,
and in effect forms the low end of a voltage
divider formed by the screen dropping re
sistor in series with the modulator tube plate
resistance. The final amplifier screen/cathode
impedance parallels the modulator tube but is
a much higher value.

As the modulator tube grid is driven nega
tive by voice peaks, its pl ate resistance in
creases. thus in effect, «raising" the "tap" to
which the screen is connected and supplying
more screen voltage.

The lower this no-signal resistance can be
made, and the higher the mu of the modulator
tube, the more effective it will be. Thus a 6L6
works better because it has a lower plate
resistance when triode connected and the mu
is probahly about the same as that of the
6V6, 6F6 and 6AQ5.

Adding modulator tubes in parallel will de
crease the plate resistance (both in the no
signal and maximum signal condition ) but will
not change the mu. (Mu is the ratio of plate
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current change produced by a given change
in the grid voltage. )

Adjustment of the transmitter is routine.
It consists of making sure (with a CDO )

that all resonant circuits are on the right bands,
debugging any parasitics which may turn up,
adjusting electrode potentials of all the tubes
to thei r correct values and adjusting grid cur
rent in the final to its correct value.

The final step is proper loading of the final.
An improperly loaded rf amplifier modulates
very poorly.

Over-loading severely red uces screen curren t.
Under-loading results in low output and loss of
power.

PTT
T he press-to-talk set-up may look a little

odd at firs t. But it is actually quite straight
forward . A surplus dc relay with a coil resist 
ance of about 300 ohms was available. It
wouldn't operate on the cathode current of any
of the tubes, so the dropping resistor was a
natural.

T he antenna change-over relay is a 4-pdt
job not des igned for rf work, but it per
forms ok. Besides changing the antenna, it
also turns on plate voltage on the fi nal and
exciter stages, and opens the voice coil to the
receiver. This relay is mounted in the final
amplifier compartment.

Receiver
Since thi s was to be essentially a fixed

frequency station, there was little need for
fancy tuning devices, calib ration or the other
tricky gimmicks which make many hams un
willing to tackle a receiver.

It uses a crystal converter working into a
surplus command set.

Even the converter oscillator crystal came
from the junk box. It is a discarded citizen's
band unit which gives a difference frequency
of 2565 kc, with our local net frequency, and
I used the command set which tunes from
1500 to 3000 kc.

The converter is conventional throughout.
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The 6AS6 is a low-voltage pentode I salvaged
from a radar unit (does anybody know what
else it's good for?) but a 6C4 or t riode con
nected 6AU6, a 9002 or nearly any other
oscillator will work. In fact, any circuit which
will oscillate on the proper fre quency will work.

With this tube and this crystal, I couldn't
get oscilla tion with the crystal connected be
tween grid and ground-perhaps because the
plate voltage used (90 to lOOv) was too low .
If you use a new crystal it might be advisable
to use the circuit recommended by the manu
facturer.

The oscillator frequency doesn't matter, so
long as you have a receiver to tune the differ
ence frequency .

An interesting feature of this circuit is that
the only tuned circuits are the antenna and
mixer grid tanks tuned to the operating fre
quency. The output of the mixer is tuned by the
antenna coil of the if receiver. To change out
put frequencies, it is only necessary to change
the crystal.

T he antenna and mixer grid coils are rough
tuned with a GDO after the unit is assembled,
then carefully peaked after the whole receiver
is put into operation.

I made a standard conversion of the ARC-.S
receiver except that I removed the 12AG
aud io power amplifier to save power d ra in,
and converted the BFO to an audio voltage
amplifier.

Negative bias to operate the squelch I S

p icked off the diode detector load resistor.

Audio ond Squelch
I made a separate unit of the audio ampli

fier and squelch circuit, so as to permit it to be
placed at the operating desk, with the rest
of the unit tucked away out of sight.

The audio circu it is a conventional 6AQ5
power amplifier driven by half of a 12AU7
which receives its audio input from the ARC-5.

The other half of the 12AU7 is a relay con-

':" ,001

+ I~V

CO NVERTER
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trol tube. Wben the cathode pot is properly
adjusted the relay is just pulled in, opening
the voice coil lead to the speaker (or shorting
the audio input, depending on how you want
to work it ) .

When a carrier comes through the receiver,
a negative voltage develops at the detector.
This is applied to the grid of the squelch tube,
causing the plate current to drop, permitting
the relay to drop out, completing the audio
circuit and Presto! we have audio output.

Many other suitable squelch circuits exist.v
I happened to have components for this one.

There is no reason why this unit could not
be built on the chassis of the ARC-5 if desired.
There's room on the dynamotor deck. The
12A6 could be retained as audio power tube.

A crystal diode can be substituted for the
detector diode in the 12Q7 (or whatever tube
is used ) and the 12Q7 socket re-wired for a
6SN7. Half the 6SN7 would drive the 12A6.
The other half would operate the relay, which
can be mounted on the dynamotor deck.

Naturally, any inexpensive receiver can be
used as the if, including a broadcast receiver.

I debated using a super-regen receiver in
stead of the more elaborate system I used. I
decided on the latter because it is capable of
better weak-signal reception, it is not as sus
ceptible to QRM from signals 15 to 20 kc from
the net frequency (as super-regens are) and
does not radiate spurious signals from the de
tector. Another factor is the limited choice of

squelch for super-regen detectors.
A disadvantage to the system selected is that

the if is quite sharp, and a net signal must be
very close to frequency to be heard.

It would be quite possible to improve on
this receiver. For example, a low-noise front
end and converter would help with the weak
extended-ground-wave signals. Choice of the
7 mc command set would provide a much
broader if, less critical of small frequency dis
crepancies of net stations.

Conclusions
I have not worked 400 countries with this

rig . I do not consistently get 5x9+ reports from
Bhutan when the band is closed, or while using
a wet noodle for an antenna.

However, using a simple fish-pole ground
plane antenna about 45 feet in the air, I have
one of the stronger signals on a local net
dominated by Tenners (4.5 watts ) Cheyennes
(90 w to poor antennas) and 50-watt mobile
rigs.

This rig has worked KZ5, KP4, W6, W7,
W3, W2, WI (on "short skip"- not extended
groundwave ) . It has worked extended ground
wave for 50 to 90 miles with a good antenna
and comparable power at the other end.

Quality reports on the audio have all been
good. Modulation percentage seems to be about
as good as you can get with screen modulation.
For purists, of course, it would be quite feasi
ble to plate modulate the rig by making a
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couple of simple changes in the final screen
circuit (like pulling out the clamp tube ).

However, for its intended purpose-reliable
local communication with no QRM, QSB or
QRN-it can not easily be improved on.

Improved receiver performance and a better
antenna would extend the limit of reliable
groundwave coverage-but even so, if the «bet
ter antenna" tu rned out to be a beam, it would
severely limit ornni-directional local operation .

For lO-meter buffs who want variable fre
quency operation, it should be very simple to
drive the crystal oscillator stage with a 7 me
VFO. A proper choice of converter crystal and
tuning range for the output of the converter
will provide excellent l O-meter reception in all
parts of the band. For this kind of service,
where re-tuning the transmitter is necessary
after long QSYs, it would be desirable to put
a meter permanently in the cathode of the final
amplifier and perhaps a second meter in the
grid return, to monitor the drive. Of course,
the same meter could be switched back and
forth between them, leaving suitable shunts
installed in the leads to be monitored.

However, the rig described admirably meets
the demands it was designed to satisfy. So I
expect it to see a good deal more service before
making any further modifications.

. . . W4MLE
( 1) CQ. June 1959. page 39. "A Positive Peak Expander."

Compton W 3BSA .
(2) 13. Dec. 1960, " T he Perfect Squelch" staff.
(3 ) "Unders tand ing Tetrode Screen Current," QST, July

1961, page 26, Meacham-W6EMD.

Letter
Instant Conyersion of BC-603

FM te AM
\Vayne,

It takes longer to write about this conversion than it
does to do it. I acquired a new BC-603 off a disgruntled
ham for next to nothing, and spent nothing to convert it,
RESULT. one very good Receiver for 20 to 28 me. On
the back is a socket where power and test plug is applied.
JUMPER A W I RE FRO M PI N 3 TO PIN 18.
LIFT E ITH ER END OF RESI ST O R R ·lO.
APPLY P OWE R. Call lite. BFO. and Squelch all oper
ate as usual.

. •• K 9H T M

EXPIRING?
73 subscribers can easily cheek their date
of expiration. The last two numbers indi
cate this: 53 means May 1963 is the last
issue we will send on their subscription.
N5 tells you that November 1965 is the
last issue.
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The NCX-3
Wayne Green W2 NSD/ I

-

The bands have been well occupied during
recent months with speculation on the many
new sidebands transceivers, and the new Na
tional NCX-3 tri-band job weighing in at $369
seems to have created a particular stir. The
Collins transceivers put enough fellows on the
air with mobile SSB rigs to show us all that
this was the way to live. The appearance of
the Swan single band transceiver proved that
a demand had been built up for lower priced
transceivers. if you can call completely sold
out production any kind of proof. National
obviously forecast the trend some time ago
and made every effort to come up with a
package that would fill the bill.

Many of us have been wondering when
National would return to making transmitters,
an art fonn that they have left alone for over
twenty years now. How many old timers
remember the :\'TX-30 push-button exciter or
the National 600 transmitter? I've got the
power supplies and modulator from the old
600 and they are still in daily use driving my
two and six meter kilowatts. I expect they will
still be going as long as I can get on the air.

Being close to Boston there was little prob
lem in cadging an early production model
NCX-3 so we could find out how much of the
design of this gadget came from the engineer
ing department and how much from the ad
vertising agency, where it would appear in
the ads but not in the finished product, a
design technique not unknown in the ham
field. Exhaustive tests did not uncover any
overstatement of the specifications in the
National ads. Indeed, they were invariably on
the modest side.

78

First impressions are important and I must
admit to being quite favorably impressed by
the trim good looks of the rig, its light weight,
and its solidness. The solid extruded aluminum
front panel with white anodized (very difficult
to scratch ) finish give not only the beauty
of simplicity, but help considerably to make
the unit extremely sturdy for stability.

The installation took about one minute, and
consisted of plugging in the power cord , the
speaker/ power cable to the rig from the
separate supply (model NCXA ), the antenna
and the mike. The back lit tuning dial and
S-meter not only look great in the shack, but
are particularly good for mobile operation
where you want to have a minimum of glare
and a maximum of see.

Peaking the Exciter-Tune and PA-Tune con
trols on the received signal and then loading
the final to 300 rna was all that was necessary
to tune up the :-ICX-3. Switching to SSB, I
called in on a QSO and was pleased to get
good signal reports from all hands. The VOX
circuit and anti-trip circuit worked extremely
smoothly, doing a lot better job that the earlier
engineering model that I had checked a couple
months ago. The redesigned VOX circuit and
extra stage of anti- trip amplification allowed me
to turn up the gain full blast and still have the
VOX work when I spoke normally in the mike .

The bandspreaded Exciter-Tune and PA
Tune controls make the tuning quite un
critical and greatly simplify mobile operation
where you don't want to fuss too much while
zipping along. The main tuning control is a
large knob driving the tuning condenser
through a 45:1 miniature Velvet Vernier with
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MOSLEY Electronics, Inc
4610 North Li ndb" r gh Blvd .

Bridguon, Mi u ouri

Mosley also has a complete line of
SELF SUPPOR TING TOWERS

Mosley, the top name in beam manufacture, now has a complete line of quality
Bui lt towers designed ta fit every need, appl ication and requirement.

Mosley Towers are des igned for 30 pound wind pres·
sure areas in which full engineering calculatia ns
and specifications are available with the, purc ha se
of a tower to meet and e xceed build ing code require.
ments in oreas requ iring sp ecial permits for tower
installation.

I ~ Geared Crenk-op Winch and Safety Lock.
J ~ Extra Re inforci ng Sprea der.
K. Heavy Steel Winch Frome.

O. All Tubul ar Le g Members of High Strength
Me chanica l Stee l Tubing - Conforming to the
Formed Steel Insti tute standards.

P Heavy Duty Steel Hinged Base Plate.

D· Welded Sect ion Stops.
E.Heavy Duty Safety Clips.
F· Metal Ba ll Beari ng Pull ey Sheaves.
G~ All We lded Construc tion (done by certi fied

personnel under strict inspection and man u
fac turing controls) .

H· Ga lvan ize d Airc raft Type Raising Cables.

A· Heavy Duty Steel Channel Bracing Members·
Conform s to AST,II s tandard for structural
members.

B· Lo w Fr iction Section Guides.
C ~ Ve rtica l Guy Attachment Loop s.

The Mosley "Towerma sle," design Is avai lable in a
c o mpl e t e towe.- p a c k age un i t which incl u de s all Guy
Cables and Coble Clips , Guy Ploles, Th imbles , Guy
Anchors and E:llfension Mast.

fe atures not illustrated

L'· P redrilled Roto r Mounti ng P late with series
300 will accept CDR type rotor - series 400,
500, 650, 700, 750 will accept ei ther CDR
or P rop-Pitch types.

M ~ 2 inch I. D. Most Sleeves.
H· lron Phosphate Rust-proof Undercoating plus

a Tough Trip le Coat Epoxy 'Re s in Flnl sh >

Galvanized series are also available at only
a s lightly higher cos t.

Mosley No. Height ft. Weight res. Pr ice
CTl·30237 37 145 $ 99.95
CTl-40237 37 165 144.95
CTl·30354 54 220 159.95
CTl-50237 37 210 179.95
CTl-40354 54 275 199 .95
CTl-30471 71 290 229.95
CTl·50354 54 320 245.95
CTl-40471 71 395 274.95
CTl·30588 88 390 319.95
CTl·50471 71 460 346.95
CTl·50588 88 620 476.95
CTl-506105 105 890 784.95
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no trace of backlash or lost motion. Feels good.
The NCX-3 pulled in everything my NC-303

could. All drift disappeared after less than ten
minutes of warm-up. The AGC on SSB was
particularly good, with no thumps, even with
the rf gain wide open. Selectivity, on both
transmit and receive, is achieved by means of
a 5.2 me half-lattice crystal filter which is 2,5
kc wide at the 6 db point. The selectivity is
just right for SSB.

The NCX-3 covers the 20-40-80 meter phone
and CW bands, making it much more flexible
than the single band transceivers. These are
the bands that will be most usable for ama
teurs during the next few years while we are
suffering from a lack of sun spots. They are
the best bands for mobile sideband use due
to the high level of present sideband activity
in these bands.

Though the NCX-3 runs 200 watts PEP
input to the 6GJ5's in the final using the
NCXA power supply, I suspect many amateurs
will, as usual, want to see what happens when
they run up the voltage with their own supply
and PEP it to nearly 400 watts. The tubes run
black at 200 watts DC input, so I'll bet there
is a lot more soup available there.

The transmit-receive process is all done by
one relay, which cuts down on the probability
of defunctation. This relay is quite quiet, being
electrically silent on VOX (no noise audible
wbatever other than the mechanical "click" )
and a just barely noticeable «pop" on push-to
talk.

The VFO is completely shielded and is
mounted on a solid ~" aluminum plate for
stability. The PA is also shielded, a feature
which not only helps keep down any trend
towards TVI, but also keeps fingers from pass
ing along electrocution to their owner. I feel
that all rigs should have adequate protection
built in to keep careless operators from suicid
ing themselves.

The ac supply (NCXA) is hernia heavy with
its huge power transformer and two filter
chokes. This one stays cool and has excellent
regulation. I didn't try the de supply as the rig
was just on loan and I didn't want to make
holes in the Porsche. It switches at 200 cycles
(half the usual frequency ) and gets away from
the transistorized whine problem.

Though the NCX-3 is designed primarily
for SSB operation, it does put out well when
switched to AM. This changes the receiver
over to an AM detector and you insert carrier
in case you run across anyone that still can't
figure out how to tune in SSB. Unlikely. On
CW the VOX circuit gives very fast break-in
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and less than half of the fi rst dit is clipped
even with the bug bugging away at 25 wpm.
The VOX Delay control lets you adjust the
time for receiver recovery from between words
to between letters. No sidetone is provided so
you have to use a separate CW monitor or
know what you are doing without one. Simple
matter.

The NCX-3 did a fine job here during our
tests, was easy to operate and brought in very
complimentary comments. It looks nice, works
well, and is certainly reasonably priced. Na
tional has done a beautiful job on their return
to the transmitter field after all these years.

I guess that the biggest problem that we had
with the NCX-3 during our test was that just
about every ham that dropped by to see the
73 headquarters ended up mostly seeing the
NCX-3, giving it a few flings on the air and
then getting mad when we tried to explain that
this one had to be returned to National after
the test and couldn't be sold to them.

.. . W2NSD /I

Solving the

Bird Problem
Robert Swearengin W5HJV
73 Sta ff

The radio amateur has made great strides
in communications . . . RTTY, SSB, VHF,
Moonbounce and project OSCAR are indeed
a tribute to the fraternity. A glance through
any amateur publication will reveal technical
articles which command the respect of the
most hardened professional. Even the average
ham, who might be an English teacher or a
lawyer by profession, has a working knowledge
of electronics and is able to maintain his own
equipment.

In spite of this, however, one phase of the
art seems to be standing still. Little improve
ment has occurred in the CW segment of the
hambands, and poor keying is as common as it
was ten years ago, if not more so.

The arguments for and against CW will not
be discussed here, as this is not the purpose
of the article. I happen to enjoy CW personally,
but amateurs compose a versatile, loose knit
group and we all bave our "druthers." Let it
suffice to say that CW is efficient and CHEAP,
and is therefore probably here to stay.

Considering recent advances in transmitter
construction and design, it is difficult to under
stand the trend toward sloppy keying. The
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time was when Joe Ham would immediately
zero in on one of those chirpy, buzzy signals,
because Joe knew it was probably XY3PU,
who didn't have a radio store around the
corner. and was of necessity running a pair
of surp lus 5Y3's in the final. Nowadays, thou gh,
Joe tunes in only to discover (after sweating
out fifteen minutes of CQ's ) that the signal is
being produced by good old Lewis Lid over in
the adjoining county.

Now, granted it is tougher to tame a signal
on the higher frequ encies. but what about 80.
40, and 20? The ratio of bad signals to good ,
even on the lower frequencies, is certainly
worthy of consideration. In fa ct, some evenings
the low end of 20 sounds like the aviary at the
Dallas Zoo.

This is no doubt partially due to the RSB·
system prescribed to by many C\V operators.
A five kc chirp with raw ac on the final plates
might bring a T8 report if the fellow on the
other end doesn 't happen to like your fist. This
type of reporting is misleading to say the
least, and is especially tough on the DX station,
who often has no other means of checking out
his equipment. In actuality, most hams are
grateful for an honest report, and are con
cerned if their signals are not up to par. Per
haps some of the offenders on the CW bands
don't realize that their signals are not as clean

as they should be .
Oddly enough, the chirps, clicks, and back

waves do not always emanate from homebrew
equipment. In fact , as often as not. a commer
cial job is responsible for the offensive signal.
However, this can easily be rectified by a little
ingenuity. a letter to the company manufac
turing the equipment, or both .

Most keying problems can be solved with a
minimum of eHort. C ertainly grid block and
differential keying are to be preferred, but
even oscillator keying can be perfectly accepta
ble with good voltage regulation . If break in
operation is not desired. keying the fin al
cathode is simple. and works quite well on
smaller rigs.

So how about it, fellows? You too can have
a good. clean signal which is a pleasure to
copy. The ham has always had a reputation for
doing a FB job with the materials on hand,
and for solving his own problems. Here is an
area of our hobby which needs a bit of im
provement. Take an extra five minutes to check
your keying with someone across town, and if
necessary sacrifice tha t one evening's operating
time to make a few improvements. Then make
your next RST report an hon est one . . . the
ham on the other end will appreciate it .

. . . W5HJV
" Readabilit y, Srreneth, and Bull
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How

Low

can

you

Go?
Richa rd Genaille K4 ZGM
7 19 Quartersta ff Road
Winston-So lem, North Carolina

In these days of transistors and nuvistors,
lasers and masers, gigacycles and nanoseconds,
anyone who starts talkin g about radio stations
operating around 15 kilocycles or below is
usually looked upon as some kind of a nut.
The author is no exception and, in the process
of informing his engineering confre res as to
what fascinating things are happening on the
very-low and extra-low frequencies, is often
subjected to considerable eyebrow raising. This
is not surprising at all when one cons iders that

The author with VLF loop antenna (18 ke}.
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the higher frequencies have been in the lime
light for some time. Articles dealing with the
radio spectrum below the broadcast band have
been few and far between and, unless one
subscribes to a wide variety of technical publi
cations, it is almost impossible to realize that
significant developments are presently takin g
place on these frequencies.

It is beyond the scope of this article to
cover in detail all of the interesting and
fascinating developments which have been and
are taking place on those frequencies below
the broadcast band. The author's purpose in
presenting this article is to outline briefly some
of the "goings on" and to provide a bibliog
raphy of recent articles that the reader can
consult for further information on various
phases of very-low and extra-low frequency
work. It might even be possible to stir the
imagination of a sufficient number of experi
menters so as to produce a run of interesting
construction articles on extra-low frequency
experiments or on low cost, precise frequency
standards for ham or shop use taking advantage
of the highly stabilized transmissions of the
network of high-powered VLF stations.

To get an idea as to the range of the radio
spectrum with which we will deal you may
wish to consult Table 1 for the frequency band
nomenclature. This table is, of course, a
partial listing. For those who are not in the
ranks of the very-old timers the long wave
lengths from about 3,000 to 23,000 meters
were used exclusively in the early days of
radio for transoceanic communication and are
still used for specific services. Some of the
early experiments of Marconi indicated that
as the height and capacity of an antenna were
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Patents a llowed
and pending

ON 6 METERS
full 4 Elements
1 - Folded Dipole
1 - Reflector
2 - Directors

HalHcrafter S·53A 59
Hammarlund HQ·tl0 179
Hammarlund HQ·tOOC

& callb . 135
Hammarlund HQ·tOO 129
Heath OX·tOO t 59
Heath Commanche,

Ch eyenne, and
UT·l AC supply t 99

Heath OX·l00·S 169
Heath Commanche,

Cheyenne, and
HP·tO DC supply 199

Heath SO·10 69
Johnson Invader 2000 895
John son Viking II 149
Johnson Viking I 99
John son Ranger 179
John son Chall enger 89
Mosley CM·1 150
Na1ional NC· 300 239
National NC·l09

& ca lib. 109
National NC·173

& spkr. t 09
Nalional NC·57B 49
P&H 6·150 6 mtr.

xmt ing converter 189
RME 84 receiver 49
Swan s W-120 199
Tecraft TR·20·50 39

BOk
37'

Phone
BBG

1M. 5749

We also have severa l items of new Elmae, Gonset,
Hetnc rarter, Johnson, Mosley and Nat ional. Write us for
our list.

WATERTOWN, SOUTH DAKOTA

ANTENNAS IN
~

~ ,
' . .:::;.-
~

another first from FINCO®

FANTASTIC BARGAINS ON
RECONDITIONED EQUIPMENT!
Central Electron ics

20-A $149
Central Electronics

MM·2 89
Central Electronics

MM-t 75
Central Electronics

dlx VFO 29
Collins KWS·l 895
Collins KWM-2 895
Collin s 755·3 550
Collins 75A·4 495
Collin s 32V-l 199
Collins 3128-2 89
Drake tA receiver t49
Eico 723 55
Eldieo SSB·tOOA 259
Elmac AF-67 89
Elmae PMR·7 99
Golbe Kings 500A 279
Globe Champ 300A 225
Globe Scout Deluxe 99
Globe Scout 680A 59
Gonset GSO·l0l 229
Gonset G·G6 & 3 way

supply 125
Gonset Communicator

16mtr 89
Hallierafter SX·tOtA 299
Hallicrafter SX·lll t 89
Halllcrafter HT-40 79

See y o u r FINCO Didributor
or write for Cata log 20·226

THE FINNEY COMPANY
De p t. 20 Bedford . Ohio

The Only Single Feed Line

6 and 2 METER
COMBINATION YAGI ANTENNA

ON 2 METERS
18 Elements
I - Folded Dipole Plus

Special Phasing Stub
1 - 3 Element Colinear Reflector
4 - 3 Element Colinear Di rectors

6 & 2 Meier
Model No . A·62
Amateu r Net A-62 $33.00
Stac king Kit AS-62 $2 .19

increased, the distance over which communi
cation could be held also increased. For this
reason the wavelengths used for long-distance
communication gradually increased until World
War I when wavelengths of 10,000 meters
(30 kc) or more were used with various types
of large top-loaded antennas. During and after
the war, the wavelengths used continued to
increase to upwards of 23,000 meters (13 kc).
Experiments made on the higher frequencies
after World War I gradually proved the use
fulness of the higher frequency bands for
worldwide radio communication. Much of the
work and many of the experiments that caused
the shift to the higher frequencies came from
the radio amateur. It may come as a great
surprise to a number of hams to know that
as far back as 1923, a single-sideband trans
atlantic radiotelephone circuit was in operation
on 55 kc. This transmitter was operated by the
American Telephone and Telegraph Company.

To determine how low one can really go
let's start out with the low end of the broad
cast band and see how far we can go. The
frequency allocations for various services are
shown in Table 2. From the low end of the
broadcast band to about 415 kc we have
stations operating in the maritime mobile and
mobile service. The well known distress and
calling frequency of 500 kc is located in this
range. From 415 kc down to 200 kc we have
the myriad marine radio beacons, aeronautical
radio beacons and aeronautical range stations.
In this range you might hear your local air
port's station providing weather information or
landing instructions to nearby aircraft. As is
usually the case one can tune from 415 kc on
down to 200 kc and find that the entire
spectrum is loaded with stations. Just below
200 kc one can hear stations TUK and MSF
transmitting a signal consisting of dots and
dashes which, when used in conjunction with
U. S. Navy Hydrographic Office Charts, can
assist in determining one's bearing with respect
to the stations. These stations are known as
CONSOLAN or navigational aid stations. From
about 194 kc down to 14.7 kc there is a multi
tude of stations all chattering away with CWo
The listing in Table 3 is a small one of the
stations usually heard by the author but it is
by no means a complete listing. The author was
fortunate in being able to obtain a reproduc
tion of part of one of the international fre
quency lists prepared by the International
Telecommunications Union and was amazed to
see that there are some 500 or so stations listed
for the frequency range from 100 kilocycles
down to 14.29 kilocycles.

Receivers capable of tuning the low and
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Simple 10 to 520 ke converter constructed
by the author.

very-low frequency ranges arc available on
the surplus market if you do not wish to con
struct a converter to use with your regular
receiver. Some of the popular surplus "buys"
which are still available are the BC-453 tuning
from 190 to 550 kc, the RAK Navy Low
Frequency TRF Communications Receiver
covering from 15 to 600 kc, and the BC-348
receiver which can tune the 200 to 500 kc
range. The author uses a home constructed
converter in conjunction with a Hallicrafters
SX-96. This converter, which tunes from about
10 to 520 kc, was described in the September
1961 issue ~f Electronics World. More sophis
ticated receivers are available but are quite
expensive and are used for making extremely
accurate frequency and time measurements
using signals from the high-powered VLF sta
tions to be described later in the article.

Much of the more interesting work taking
place in the radio spectrum is being accom
plished in the very-low frequency range from
3 to 30 kilocycles and in the extra-low fre
quency range below 3 kc. There are several
reasons ~or this. First, it is known that only
frequencies around 20 kilocycles have the
usable capability of penetrating salt water.
With our Navy's fleet of Polaris submarines
roaming the seas of the world there must be
some dependable means of communcations
provided. The Navy VLF stations are used to
transmit messages to these submarines even
while the subs are submerged to a depth of
90 or 100 feel. In addition to this feature the
very-low frequencies are not subject to com
plete deterioration as are the higher frequencies
dunng auroral or other disturbances. In many
cases of severe geomagnetic storms and other
of nature's tantrums the very-low frequencies
are our only means of communication with
Europe and other areas of the world. The
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very-low frequencies have recently come into
their own for the purpose of making precise
time and frequency measurements. Since VLF
signals are usually of the ground wave type
the height of the ionosphere does not become
a factor as it does for the higher frequencies .
The feasibility of transmitting VLF signals on
very low radiated power was established sev
eral years ago by the National Bureau of
Standards station WWVL operating on 20
kilocycles from Sunset, Colorado. Radiating 15
watts, this station was heard as far away as
9,000 miles. NBS has another station operating
from Boulder, Colorado on 60 kc. This station ,
WWVB, presently runs only 1.5 watls and can
only be received using special receivers. Pres
ent plans call for an increase in transmitter
power for both of these stations in the near
future .

The U. S. Navy operates a number of high
powered VLF stations which are all precisely
controlled in frequency. One of these stations
is NBA located in the Canal Zone and oper
ating on 18 kilocycles. NBA operates 24 hours
a day and is the station most used for fre
quency and time measurements. To make use
of the transmissions from NBA and WWVL
a number of manufacturers have entered the
field of VLF tracking receivers. Among these
are the Textran Corporation of Austin, Texas
which makes a fully transistorized VLF track
ing receiver featuring phase-locked reception
of VLF signals for long-term and short-term
accuracy for frequency measurement. An ac
curacy of one part in 109 can be obtained in
intervals as short as 30 minutes. If you want
one part in 1010 accuracy you can get it over
a 24 hour interval. To obtain this type of ac
curacy using the higher frequencies entails a
measurement interval of many days due to the
method by which higher frequency waves are
propagated. Motorola Incorporated of Chicago,
Illinois manufactures a frequency standard with
output signals which are stable to plus or
minus 2 parts in 1 billion per day. This unit
provides 1 me, 100 kc, and 10 kc output
signals. The VLF secondary standard is phase
locked to either WWVL or NBA. Considerable
work continues to be done to improve means
for obtaining precise time and frequency
measurements. The need for this extremely
high accuracy is dictated by the future use
of satellites for making more precise geodetic
measurements. The accuracy with which these
and other satellites may be tracked is of prime
importance. Work is now being done to utilize
the 100 kilocycle LORAN-C stations trans
missions as a means of providing precise time
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for large areas of the world. For those who
may feel the urge to come up with a low cost
professional type frequency standard making
use of the transmissions of the VLF stations
the author would recommend some of the
articles listed in the bibliography. Some addi
tional information on making VLF frequency
comparisons may be had for the asking from
the Hewlett-Packard Compan y in Palo Alto,
Californ ia . Application Note 50 describes meth
ods of makin g measurements using H-P Labo
ratory equipment. The General Radio Experi
menter for June 1962, published by the Gen
eral Radio Company of W est Concord, Massa
chusetts, discusses in detail VLF standard
frequency calibration. For those who wish to
know more about Universal T ime (UT), Ephe
meris Time ( ET), and Atomic Time (AT)
plus an abundance of other information on
Frequency and T ime Standards, Hewlett
Packards Application Note 52 is a handy
publication to have around.

Not too many years ago it was believed
that lower frequency radio waves would be
impeded by the ionosphere from passage into
outer space. The ionospheric barrier or shield
becomes essentially negligible above about 100
megacycles accounting for the wide use of
the VHF for telemetering functions in con
nection with satellite work. On February 21,
1961 a two-satellite combination was launched
from Cape Canaveral. One satellite was the
Navy's Transit nIB and the other LOFTI 1.
The LOFTI I satellite was to have separated
from the two-satellite package for the purpose
of making certain low frequency tests. Un
fortunately, proper separation did not take
place which prevented the programmed se
quence of events from taking place. Only
certain tests were possible under the circum
stances. LOFTI I is one of a series of Navy
satellite experiments to determine the extent
of very-low frequency penetration of the iono
sphere hence the name LOFTI for LOw
Frequency Trans Ionospheric. The orbiting of
LOF TI I proved that VLF radio energy trans
mitted from the earth was present in the
ionosphere in useful amounts. LOFTI I re
ceived the 18 kilocycle transmissions from
several stations during its orbits. Signals were
received as far away as 10,000 miles from
their source. The findings of this test have
given additional impetus to the investigation
of possible use of VLF for communications
between the earth and outer space.

A round-up of VLF information would not
be complete without a few details concerning
one of the Navy's newest VLF stations NAA
in Cutler. Maine. The former NAA was origi-
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500 Watts PEP !

Complete t ransmitter, including
hea vy du ty powe r supply.

TRI-X-500
Features

Upper and lower sidebands on all ranges + AM & CW
Power output control 75·500 watts
Automatic level control tA. l. C.J
Meter for monitoring plate current and transmitter

outp ut
Rugged heavy duty cast aluminum chassis
Modern styling and extra compact for tab le top use
Heavy duty fu ll time blower
Smooth tuni ng 100-1 VFO tuning
500 watts PEP to 4X150
400 watts CW
300 watts AM
Carrier suppression more than 50 db
Unwanted sideband suppression more than 45 db
Spurious frequencies down more than 45 db
All Crystals included
VFO Stability, 50 cps. after one-ha lf hour warmup
Pi network output. 45-100 Ohms
Voice control
Anti-trip circuitry

Frequency Ranges : 3 .5 -4.0 me, 7.0-7.5 me,
14.0-14.5 me, 21.0- 2 1.5 me, 28.0-28 .5 me,
28 .5 - 29.0 me, 29.0-29.5 me.

For more informa tion write t o :

TRI·STATE Electronics, Inc.
2734 Lee Hwy., Falls Church, Va.

Distributed in the New Yark area by
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232-236 Hylan Blvd.
Staten Island 5, N. Y.
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nally located in Arlington, Virginia and was
quite well known to the old timers many of
which copied their first CW from this station.
Some years ago the station in Arlington went
off the air. It is quite appropriate that this
famous call be used at another station which
is somewhat on the spectacular side. NAA is
now back on the air with a rather loud voice,
2 million watts, and on 14.7 kilocycles . This
station has a tremendous range and is capable
of transmitting to submerged submarines in
almost all parts of the globe. The size of this
monster is hard to believe. The antenna is
made up of 64 miles of one inch bronze
antenna wire. This wire is supported by some
26 towers ranging in height from 800 to 980
feet, nearly as high as the Empire State Build
ing in New York City. The antenna insulators
are over 70 feet long. To maintain and correct
antenna tension and strain from wind and ice
loading the counterweight towers carry coun
ter balances of 202 tons each. The ground radi
al system, which is partially under sea water,
consists of over 11 million feet of copper
wire. As if the facts concerning the antenna
system itself were the ultimate , some facts
regarding the transmitter are no less startling.
Four separate final amplifiers running 500 kilo
watts each provide total final amplifier power
of 2 million watts. The helix house which
houses antenna coupling and de-icing equip
ment is 8 stories tall and contains a helix
coil 20 feet in diameter and 40 feet tall wound
with 3~ inch diameter Litz wire. The coaxial
matching section is so large in diameter that a
full grown man can stand comfortably inside
the section. Curious enough, keying of these
high-powered hrutes on the very-low frequen
cies is limited to as low as 25 words-per-minute
due to the normal Q of a VLF antenna sys
tem. The author has heard that all "Harry"
breaks loose if these transmitters are used to
transmit information requiring greater band
width than that which is provided by the
antenna system.

Several additional VLF stations have been
proposed for installation in the very near fu
ture. The Navy plans to install another high
powered station to be located in Australia.
NATO is planning to build a high-powered
VLF station on the coast of Northumberland in
England. This station, which will operate on
19 kc, is to he used for high reliability radio
telegraph transmissions to ensure that transmis
sions will be immune as possible to the effects
of ionospheric disturbances. The power to be
delivered to the antenna will be in the neigh
borhood of 500 kilowatts.

The 3 to 30 kilocycle region was formerly
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known as the frontier of the electromagnetic
spectrum until just recently when lower fre
quencies were successfully transmitted over a
considerable distance in connection with a long
range Extra-Low Frequency study being made
for the U. S. Air Force. A 400 cycle-per-second
signal was transmitted from Boron, California
to El Paso, Texas, a distance of approximately
750 miles. This was accomplished by the use of
a 300 kilowatt output 400 cycle alternator for
a transmitter and an antenna 2 miles long.
These tests were conducted to prove out a
theory that long-range ionospheric propagation
could be achieved at extremely low frequencies .
As far as the author can determine, this is the
lowest frequency transmitted over such a range
by man-made equipment. Someone at this
point is sure to wonder why, with 300 kilowatts
of 400 cycle signal originating in Southern
California there are not a flock of people run
ning around with ruptured eardrums. It's awful
easy to get sucked in on this business of why
can't you hear these signals when they are in
the audio range. The answer is pretty obvious.
It depends on the medium of propagation. If
the 300 kilowatts of 400 cycles were coupled to
a loudspeaker capable of handling that amount
of power there would be a lot of people with
severe ear trouble near Boron, California. For
tunately this power was coupled to the atmos
phere through the use of an antenna . Enough
said.

Below 400 cycles one can only surmise what
may eventu ally take place. It has been sug
gested that a high-power station operating on
a frequency of about 10 cycles may overcome
the lightning noise over the entire earth to pro
vide worldwide communication which will be
independent of diurnal cycles, sunspots, auroral
conditions and other disturbances which can
completely wipe out higher frequency com
munications at times. Some interesting natural
phenomenons occur in the frequency range of
from 300 to 15,000 cycles which are heing in
vestigated by scientists. These are the "whis
tlers" and sferics caused by lightning and other
disturbances which generate considerable elec
tromagnetic energy. The bibliography contains
several articles covering these interesting sig
nals generated by Mother Nature.

How low can you go? We had better quit
while we are ahead. Experiments are now un
derway in several countries where they are try
ing to do something with the resonant cavity
formed by the earth's surface and the iono
sphere. Observations have been made of this
cavity resonance and it has been determined
that the fundamental frequency is about 7.8
cycles-per-second with a Q of ahout 4. The
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Table 3. Typical Very-Low and Low
Frequency Stations Heard By The

Author

,1,1--0;.:;
For ALL Amateur 'trans
mitten; . Guaranteed for
500 Watts Power for Pi
Net or Link Direct Feed .
Light , Neat, Weatherprollf

Reduces interference and
Noise on All Makes Short
Wave Receivers. Mak es World
Wido Reception Stronger.
Clearer on All Bands!

Complete as shown total le ngth 102 ft . with 87 ft. of 12 ohm
h~lan{'o" reedune. H I-i mpact molded resonant traps. (Wt. 3 oz.
I "' x 5'" long). You just tune to de sired band for beamllke re
~ults. Excellent for ALL wor ld-wide short -wave recetvers and
amateur transmitters. For NOVICE AND ALL CLASS M fA 
TEU H8 1 NO EXTttA TUNERS OR GADGETS NEED J<:D I
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guaranteed. Use as inverted V for a ll band power gain. NO
HAYWIH.~ HOUS E APPEARANCE l EASY I NST ALLATION !
80- 40-20- 15- 10 mete r bands. Complete $14.9 .5
40-20-15-10 mete r bands. 54-Ct. ant. (bes t Cor swl's) .,. 13.95
SEND ONLY f 3.00 (cas h, ek.• mol and pay postman balance
COD plus pos tag e on arr ival or send t ull price for postpaid
delivery. Compl ete ins talla l10n & technical instruct ions fur 
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WESTERN RADIO - Dept. A7.4 - Kearn ey, Nebraska

NEW! from l?& r3:
MODEL AR·l

TRANSCEIVER ANTENNA
TRANSFER UNIT

Here is the answer to the problem of using your trans
ce iver as an exciter for an y linear ampl ifier. The AR·J
transfers the antenna to the transceiver wh ile rece iv
ing and provides the necenary switching to connect
the exciter to the amplifier, and the amplifier to the
antenna when transmitting . A front panel switch also
permits the exciter to operate straight through to the
antenna. The relay is shock·mounted and the case is
insulated to reduce noise. Standard 50239 connectors
are provided for low impedance coax lines.

lOW INSERTION lOSS: Transceiver output to amplifier
input, leu than 1.02:1 SWR, 3 to 30 Me. Amplifier
output to antenna, leu than 1.12:1 SWR, 3 to 30 Me.

The AR·' requires 6 .3VAC (6.3V iack on KWM·2) and
normally open auxiliary contacts on the exciter relay.
(ANT. RElAY jack on KWM-2). The AR-1 may also be
used as a conventional antenna change-over relay.
Size 3" X 4" X 4". 50
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(radio

Above 100,000

100,000-10,000

10,000-1,000

1,000-100

60.0 kc 2 watts

Frequency Power
14.7 kc 2 megawatts

16.0 kc 300 KW

17.0 kc

18.0 kc 300 KW

22.3 kc 500 KW

18.6 kc I megawott

19.8 kc 500 KW

20.0 kc 15 watts

60.0 kc 10 KW

78.2 kc

112.0 kc

113.0 kc

115.3 kc

121.5 kc

132.5 kc

Location
Cutler, Me.,
U.S.A.
Rugby,
England
Paris,
France
Summitt,
C.Z. Panama
Jim Creek,
Wash.
Lualualel,
Hawaii
Sunset,
Colorado
Annapolis,
Morylond
Boulder,
Colorado
Rugby,
Englond
Whitehall,
England
Pt. Lyautey,
Morocco
Amagansett,
New York
Halifax,
Nova Scotia
Annapolis,
Maryland
Halifax,
Novo Scotia

(Continued on next page)

133.0 kc
Chatham, 147.5 kc
Massochusetts
Cape Hatteras?
Nantuckett, 194.0 kc
Massachusetts

Table 2. Frequency Allocations For
Various Service

Service
Radio Navigation
Fixed, Maritime Mobile
Fixed, Maritime Mobile, Radio
Navigation
Fixed, Maritime Mobile
Fixed
Aeronautical Mobile, Aeronauti
cal Navigation
Maritime Navigation
beacons)
Aeronautical Mobile, Aeronauti
cal Navigation
Aeronautical Mobile, Aeronauti
cal Navigation ( ra dio direction
finding)
Maritime Mobile
Mobile (d ist ress ond colling)

110.160
160-200
200-285

325-405

405-415

285-325

415-490
490-510

3-30 Kilocycles

Kilocycles
10-14
14-90
90-110

30-300 Kilocycles

Station
Call
Sign

NAA

GBR

,UB

NBA

NPG/
NLK
NPM

WWVL

NSS

WWVB

MSF

Gye

NHY

WSL

CFH-L

NSS-WM

CFH-LA

eKN
wee

MS'
TUK

author sincerely hopes that no one succeeds in
setting up a 7.8 cycles-per-second oscillation in
this cavity of ours or we will all wind up with
scrambled brains.-How low can you go?

.. . K4ZGM
Table 1. Frequency Band Nomenclature

Frequency Frequency Wavelength
Range Subdivision (Meters)

Below 3 Kilocycles Extra-Low
Frequencies
Very-Low
Frequencies
Low
Frequencies

300-3000 Kilocycles Medium
Frequencies
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m unication in the U n ited States-1860 to 1962, P roceed
ing s of t he IR E , Ma y 1962, P age 1241.

P ierce, E . T ., T he Propagat ion of Radio W aves of F re
quency L ess T han I k c., Proceedings of the I R E, March
960, Page 329.

Rivk in, David , Calibrating F requency Standards, Elec
t ronic I n dust r ies , J une 1962, P a ge G I S.

Weldon , J ames 0 ., Transm itters, Proceeding s of t he IR E,
M ay 1962, P age 90 1.

Wheeler, H arold A ., E lec trom agnetks and Communk a
tions, P roceedin gs of the I R E , 1\I ay 1962, P age 582.

Many methods have been devised for the
switching of higher power rf tank circuits but
they aU have certain disadvantages. The sys
tern shown in the photograph is a simple,
straightforward answer to many of the prob
lems. The basic device consists of a number
of segmented disks secured to a common con
ductive shaft. The segments are arranged so
that, with a coil tap connected to the contact
for each disk, the coil is progressively shorted
out as the shaft is rotated. The shaft contact
is connected to the low impedance or rf ground
point of the coil , depending on the circuit used.

High
Efficiency
Switching

Roy Pofenberg W4WKM The photograph shows two versions of the
switch, The open frame model is designed to
be mounted parallel and immediately adjacent
to the rf coil, with the coil taps directly con
nected to the disk contacts using short heavy
leads. The other model is assembled inside of
an insulating tube and is designed to be in
serted through the center of a coil.

Advantages of this switching method are
obvious. An efficient and direct rf path is estab
lished through the low resistance contacts, seg
mented disks and the conductive shaft. This is
in contrast to the circuitous rf path which
exists when conventional tap switches are
adapted to progressive coil shorting applica
tions. Further, the physical arrangement may
be made so that the relatively short coil tap
leads do not materially change the resonant
frequency of the tuned circuit.

This switching system was devised by Jack
Bowden, W4SYJ, to replace the manually in
stalled shorting bars on the inductors used in
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Please send me catalog descri bing
A·49 and other Band-spanner antennas and mounts

Fine looking-a complemen t to
any car. Streamlined, tapers from
\1.1 " at top to %" at base. Load
ing coil is fully protected, has
top sealing cap which is remov
able allowing coil turns to be
optimized if desired. Inner an
tenna conductor is molded into
the fiberglass column. Brass,
chrome plated base f itting is
threaded %-24.

Na me

It is fully sea led, completely rust
proof, weather resistant.

A-49 IS AN
ALL-FIBERGLASS
ANTENNA!

Only 49" in height but with ef
fectiveness comparable to a ful l
quarter wave length wh ip! Fu lly
streamlined- no projections-no
lossy ba se loading coi ls !

er
HANDSOME,

STREAMLINED,

C-B
ANTENNA

Th is desirable 55% reduct ion in
length is made possible by a
Bandspanner top loading design
which also allows direct co n
nection to a 52 ohm coax line.
Coverage includes all 27 mc C·B
channels. Top coil is easily adjust
ed for op timum resu lts and mini
mum SWR on any fixed channel.

Parts Sorting and
Storage Trays

P hoto Credit; Morgan S . Gassman , J r.

Segregation and storage of small parts used
in construction projects can be a real problem,
particularly with the miniature components
now in common use. One "no cost" answer to
this problem is shown in the photograph.

The top of an ordinary egg carton may be
removed and the tray used for sorting com
ponents or hardware. If extended storage is
contemplated , the lid may be left on to keep
out dust and to permit stacking of the cartons.
Phot ograph by: Morgan S. Gassman , J r.

the I'A and II'A stages of a Press Wireless 15
K\V high frequency transmitter. The drawing
shows the switch configuration which was used
i ll the push-pull final stage.

The basic system is protected by US Patent
2,493,746 and the "inside the coil" version is
the subject of current patent ac tion . Amateurs
with access to machine shop facilities are wel
come to apply the design as they wish. Manu
factu rers interested in secu ring manufacturing
rights should contact W4SYJ directly.

. .. W4WKM
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Wayne Green W2NSD/I

The Swan SW-240
Back in May 1961 , when I met Herb Johnson

at the Phoenix Convention and had my first
chance to look over his then brand new Swan
transceiver, I was surprised that he was able
to tum out such a piece of equipment to sell
at the low price of $275. Herb was turning
them out from a small plant in Benson, Arizona
(where's that?) and hardly able to keep up
with the word-of-mouth demand for the
product.

The first ad for the Swan was placed by
Elliott Electronics in Phoenix in the Septem
her 1961 issue of 73. This really put the skids
tinder them to try and keep up with the
enlarged demand. Sideband operators began
running into Swan users on the air in growing
numbers and the enthus iasm of these "sales
men" further bogged things down at Benson .
A new and larger plant was badly needed.
The new plant was put at Oceanside, Cali
fornia. This gave much better sources of
supplies and labor.

When they finally got things running rela
tively smoothly at the new plant the fi rst ads
placed by Swan were run in July 1962. Rigbt
from the beginning they were unable to keep
up w ith the demand . The combination of a
good product , a low price and a pent up
demand for sideband transceivers made things
click.

\VhiIe other manufactu rers were aware of
the growing demand for transceivers, it must
be acknowledged that we wouldn't have over
a dozen makes to choose from today if it had
not been for the extraordinary success of the
Swan.

Herb clea rly saw the earning of the multi
band transceiver, so new Swan 240 tribander
has now replaced the three single band models.
It is hard to believe that the price of this
tribander is only $45 more than the mono
banders. The price of the 2..W was kept low

90

by the rather ingenious method of building a
sideband transceiver that is designed specifi
cally for that: sideband trausceiving. The unit
covers all three currently usable SSB bands,
has adequate power to be used barefoot , and
does not push up the price tab by tryin g to
be all things to all peaple.

If you do want to lise the 240 for A~I

operation the instruction book explicitly tells
you how to make the additions and small
changes necessary for this. Isn't this better
than putting it in for everyone and adding
another $25 or so to the tag? CW ops can
easily install grid-block keying according to
the instruction book modifications and even
extend the range of the 20 and 80 meter bands
to cover the CW segments. The 240 normally
tunes and transmits lower sideband on 40 and
75, and upper sideband on 20 meters. Since
almost all of the SSB operation on these bands
observes this custom, the need for switching
sidebands is rare. The chap who does want
to be able to switch can order a simple kit
to add to his 240 which will enable him to get
on the wrong sideband and wonder why no
one comes back to him.

One of the major problems that has be
deviled ham manufacturers is drift . Commer
cially built ham sideband gear was virtually
impossible just a few years ago due to the
warm-up and operating drift inherent in
receivers and VFO·s. Though these problems
have been drastically reduced by modern
components, circuits and mechanical designs ,
we still have not been able to produce a
driftless rig. Swan's 240 has an interesting
approach to this problem. They do everything
possible to keep drift to an absolute minimum
and then provide you w ith a trimmer so you
can introduce positive or negative temperature
compensation to correct for any variation in
components or in aging changes. Perfectionists
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PHONE
BB'

5749

AVAILABLE
NOW!

LIMITED
QUANTITY!

Pay Plan, and Oouble Barrelled

BOX
37A

'01
. : . "... . •

• • .. ""

WATERTOWN, SOUTH DAKOTA

SW-240 $320
Mounting rack included at no charge
Accessories
SW-12 DC Power Supply . _ $115
SW-11 7 AC Power Supply incl Speaker $95

WRITE TODAY for our Special "TRANSCEIVER PACKET"
containing full data on all leading brands of tran s
ceivers and accessories.

ORDER YOUR

SWAN
TRANSCEIVER

FROM BURGHARDT TODAY!

6 METERS
TVNABLE LOW-PASS MA V E RiCK
The only low-pass filter designed expressly for 6 meters .
With 9 individually shielded sections and 5 stages tun
able forming a composit fil ter of unequaled pe rformance.
1 DB loss . Handles 400 watts PI. 35 DB rejection. Size
5" by 2" by 3". A MATEUR NET 116.9j

MAVER ICK" WI TH PO WER MONITOR
Same as above but with 6 meter power Indicator cali
brated in watts output. Indicator Size 4" by 4" by 4Y.z" .
Slant face . Reads 0-50. 0-400 watts.

A MATEVR NET SJ4. 9j

2 METERS
BAND.PASS MODEL BP·144
A nanow band-pass filte r with 6 me pass band and 146
mc center frequency . 1 DB insertion loss . 35 DB atten
uation of ha rmonics. Handles up to 185 watts P I.
Size 4" by 21,(i" by 21" '. AMATEUR NET I II . 8 j

Write for complete brochures . See your local dealer.
Manufacturers of the fines t UHf TV Converter

We 'live our customers:
service, fair Trades, Easy
Guarantees.

should have a lot of fun with this little feature,
The 240 watt PEP of the Swan apparently

caused some dismay in the sideband transceiver
manufacturing Held where everyone watches
the other fellows power claims about as care
fully as the car manufacturers watch the
horsepower claims of competitors. As I under
stand it, Swan had to get a signed note from
RCA saying that 240 watts PEP didn't exceed
their ratings for the 6DQ5 before certain
magazines would accept their advertising.
Heh, hehl I wonder what you can really run
to the 240 if you start using ham-type inputs
to the rig instead of commercially approved
inputs? So the tube blushes a little when you
yell, remember what we used to do to 6L6's?
On the other hand, 240 watts PEP is about the
same effective juice as you put out with an
AM kilowatt ' , . and for many years this
was considered pretty fancy.

There is another factor to be considered
here too . . , that little old car battery. Even
a heavy duty battery may get kinky if you
try to run too much power while mobiling.
Alternator systems will soon be popular and
perhaps we can at that time give more con
sideration to the idea of running higher mobile
power, with the higher cost of the power
supply, etc. For the present the Swan would
seem to be a good compromise, running as
much power as possible without putting a
kill ing strain on the car system.

Installation
The 240's mounting bracket (included with

the transceiver ) can be quickly bolted under
the dash of almost all cars. The 5ll" heighth
doesn't force you to wear knee-pads. The
loudspeaker of your car radio can be hooked
in so a second separate speaker is not needed.
The power unit can be bolted to the firewaU
behind the engine or on one side under the
hood, with the power cable feeding through
to the rig, The whole instaUation really
shouldn't take more than two or three hours
once you get the tools out and get at it .
You'll probably spend more time putting in
the antenna than the rig.

Well?
We tested the Swan 240 here at the 73

HQ hamshack for several days and were very
pleased with it. The reports were more than
satisfactory from the chaps we contacted and
we could find no advertised specifications that
were exaggerated. We aU agreed that we
really enjoyed using the Swan.

, , , W2NSDII
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Howie Ryder WI WQH

"I wish ideas were born from boredom," I
said to Paul WIYPZ as we sat in the Mainte
nance Shop at Hanscom Air Force Base, Bed
ford, Massachusetts. I had just returned from
England after being stationed there for four
years and Paul was back from Labrador. We
were off duty today, but we had gone to the
Maintenance Shop to read the Bulletin Board.
"Let's do something really unique ... what
hasn't been done yet, Paul?" I asked anxiously.
"How's about launching a rocket full of Ham
gear to the moon?" replied Paul jokingly.
"That's it, buddy," I exclaimed, suddenly re
membering an incident that I had seen in Eng
land. "Let's brew up a 2 meter transmitter and
launch it with a balloon. Back in England a
couple of "C's" made a little 2 meter transmit
ter and launched it to 52,000 feet and it was
heard 59-plus all over the British Isles. Just
think, Paul, we could launch a Slow-Scan Tele
vision Camera, or a movie camera, or use Ama
teur Telemetry just like they do at Canaveral
to measure humidity, temperature) barometric
pressure, light intensity. or launch a telescope
with a camera to see the moon without the dis
tortion of 99% of the atmosphere, or we can
take a picture of the sun with the stars out, and
.. . and .. ... «Hold on, Howie, we will devote
our lives before we even do one of those
projects you mentioned," Paul said with ap
parent enthusiasm in his voice. "Well, Paul,
you have been talking of making a computer
if you had a use for it; here's your justifica
tion ." I said coyly.

In no time at all we arrived at the Weather
Station of a near-by radio site. After introduc
ing myself and explaining our tentative proj
ects. the Maintenance Chief gave us an old
Radiosonde Modulator with the barometric
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switch and calibration sheet and a 9 foot bal
loon. He also invited us to launch the balloon
from his site as they have a Neems-Clark VHF
receiver and can prepare the NOTAM for us .
A NOTA~I is a notice to all Flight Facilities
that an unusual occurence will take place in an
airway. This must be filed in advance of any
tentative airborne project to the eAA including
a complete description of the craft. THIS IS A
MUST. Another point worth mentioning is that
the object must have an infallible parachute if
it is intended to be flown over land.

We arrived back at the shop and I was al
ready planning on launching of a movie cam
era. I was ready to ask the members of the
MARS station to donate for the purchase of an
8mm movie camera at the local pawn shop.
Luckily, Paul had been in charge of Photo
graphic Hobby Shop in Labrador and men
tioned the possibility of the camera swaying
like a pendulum or twisting uncontrollably, and
as we had no idea of the light intensity up there
we couldn't get the proper settings on the cam
era, and retrieving it was almost impossible
without elaborate tracking equipment. Teleme
try could tell us everything except if we could
retrieve the payload. The most important con
sideration on the retrieval is the winds aloft and
how they will affect our balloon. The balloon
is entirely at the mercy of the winds. and it
will travel as fast as the wind. The only man
that we knew that could give us this informa
tion is the weather forecaster at the airport.
When we arrived at the weather station desk
the forecaster wasn't there so we looked at the
charts on the wall as we waited. The chart that
caught our eye gave the winds aloft, their
speed and direction, as well as the tempera
tures. At 30,000 feet the temperature was mi-
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PNP AUDIO
PWR TRANSISTORS

"DAP" HI POWER
TRANSISTORS

A gl'lle ra l rep lareme llt unit 'I>,
lned lu m a/HI lOW '''' 'laee a " pll ·
ra t lo.lI.
UrpluWlenl lo r 2:'\ 155. 2 :'\ 176.
~ ." ~35. 2:":!12. ere.
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... . ; IOO @49(" ...
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DOUBLE
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SAVINGS ON NEW
SEMICONDUCTORS! !
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MADT Switch e s
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useful In comnutor err
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GENERAL PURPOSE
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r->

Onlv•
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DT _PNP.K ............•... 10 for $2. 49

Packol oe TR . IGN.I NPN TRANSI STOR S
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SENO fOR fUr CATAlOG

Ordar Direct
Shipped Pr.pai d

nu s 45 cen tigrade and the wind was coming
from the northwest at 200 mph . Discouraged
at this, we started to leave when the forecaster
a rrived . We told him of our tentative project
and he proceeded to plot a free rising object
from the ground to 70,000 feet. The resul tant
of all winds would make the payload drop
about 15 miles west of here. ' Vow, that shot
the spark in us again !!

We listed the information that the balloon
payload was to tell us :
1. Altitude above sea level
2. Light Intensity at 50,000 feet
3. Pitch and yaw of payload
4. Possibility of recovery
To do these things we found it was best to
take one at a tim e. The altitude indicator was
the easiest to tackle. \Ve had the barometric
switch that we had removed from the radio
sonde modulator that we were given. This
switch is nothing more than an aneroid barorne
ter with the expanding diaphragm pushing a
rod that acts as a contact of the switch. As the
pressure decreases outside, the air inside the
sealed cann ister pushes the sides of the cannis
ter. This movement of the sides is amplified by
a long rod on a pivot near the cann ister. so a
minute change of expansion of the cannister
results in a noticeable change at the end of the

arm. This arm slides along a piece of bakelite
that has minute wires, about # 24, running
across the bakelite. The arm slides across on e
wire, then it hits the bakelite, and on to another
wire. making and breaking the circuit as it
travels. W e made this switch key an aud io os
cillator of 230 cps. The output of the oscillator
would go to the grid of the crystal transmitter
oscilla tor to frequency modulate it. On the
ground we would take the audio from the
speaker ou tput jack in the receiver and hook it
to a modified VOX circuit. This audio dis
criminator consisted of nothing more than an
audio pre-amp (12AX7 ) and another amplifier
(6C4) with a parallel tuned circuit in its grid
to ground set for 230 cps and a 10,000 ohm
relay shunted by a 20 mfd capacitor in its plate
circuit . \Vhen 230 cps was received it would
pass thru the amplifier and energize the relay
putting on a light. Any other frequency would
not energize the relay because the circuit had
a very hl-t'Q."

The measu rement of the light intensity re
quired a little thinking on our behalf. We fi 
nally decided to use a multivibrator circuit. The
light picked up by the photocell would gener
ate a minute voltage which we fed to a de
Amplifier. The output of this amplifier went to
a multivibrator that was voltage sensitive. The
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varying voltage varied the frequency of the
multivibrator from 10 cps with no ligbt applied
to 130 cps with intense light focused on the
cell. On the ground we were to utilize the same
receiver's audio output and feed it into a band
pass fil ter to an amplifier. The amplifier had a
pre-emphasis circuit using a diode as a resistor.
As the frequency was increased, the tubes plate
current was increased. \Ve calibrated the meter
by laying a photographic light meter next to
the cell and taking a reading on the light meter
and calibrating our meter. The accuracy was
outstanding.

Finally we came to the pitch and yaw prob
lem. This was conquered by utilization of a
mercury switch with one common and two
poles. If we tilted the switch one way, it would
parallel a capacitor with the common capacitor
and lower an audio oscillator to about 1 kc. If
it tilted the other way a different capacitor
would be switched in parallel and it would
lower the frequency to 850 cps, and if the pay
load was rising steady, we would get a tone of
2 kc. The receiving section was the same prin
ciple as our altitude detector with different
resonant filters in the grids.

Identification was performed by a motor
driven coder-keyer from war surplus. Every
eight minutes the carrier would be interrupted
and 10 would come out in CWo DE WI·
WQH/I. (ID may be eliminated if the FCC
in Washington, D. C. authorizes it in writing;
we didn't try. )

The big day came with all the glamour of
Lt. Col. John Glenn's trip to space. We bought
two tanks of helium for $13.50 and inflated the
balloon. Then the pre-flight came. After check
ing the parachute release (this consisting of a
thread hooked to an opened drag chute that
would break by wind pressure and allow a big
master chute to open up ) , we checked all the
telemetry equipment and it was "GO." We had
made a helical antenna as described in the
VHF HANDBOOK.

The transmitter was a 6C4 operating crystal
controlled on 147 me. and had a power input of
250 milliwatts. We fed all the signals from all
the oscillators to the grid and FM'ed it. There
was absolutely no signs of mixing at all.

Paul released the balloon and it leapt skyward.
I watched the panorama of lights pretending
that I was the key controller at the Canaveral
launching. The light intensity meter went be
serk as the cell was aimed toward the ground
and then the sky. The Pitch and Yaw lights
were beautiful, the ones to the right and Jeft
were red and the center was green, and it
dashed from red to green to red so fast that I
could hardly distinguish them going on and off.
The Altitude light blinked on and off rapidly

as each time it wen t on meant the balloon had
traveled 750 ft. It was rising at 1300 fpm. We
were tape recording the audio in full from the
receiver so we could play it into the console
again to double check. We also wanted to note
any audio drift due to the extreme temperatures
it was going to be hi tting. The swaying slowed
down a bit at 10,000 It., and went really crazy
at 30,000 ft . {I'd hate to be in a balloon at
30,000 Ft. ): At 40,000 ft. the swaying almost
stopped, and as we hit 50,000 ft . the Pitch ligh t
was always in the green. A quick call to the
weather forecaster told us that the winds at
50,000 ft. were only 3 mph. The light intensity
meter read that if we set a camera of F 16 at
1/50 second shutter speed we would get a
glorious picture in color. I bet the sight was
beautiful. A SWL buddy in Maine heard the
signal 59 plus and he was 450 miles away.

All of a sudden everything went haywire. All
the lights were Hashing like mad. I grabbed
the headphones and the transmitter sounded
like someone was wringing the oscillator's neck.
The balloon had broken at 62,000 ft. and the
air was so thin that there wasn't enough pull on
the tbread to pop the master chute; the drag
chute doing the pulling. It was falling mighty
fast. \Ve found out later that it was coming
down at about 235 mph. Then the lights slowed
rapidly and began a descent of 250 fpm. The
master chute had opened. We lost communica
tions two minutes later as it got pretty low. I've
been thrilled before, but that was definitely the
biggest. Everything worked perfectly.

Two days later we received a phone call from
a kid in Maynard, Mass. saying he had found
the balloon in a field there. We had our tele
phone number on it. It was pretty well together
when we got there, only 12 miles airline from
where we launched it. The secret is to have
enough lift to get it out of the jet stream as
fast as possible, or it'll be leaving you at 200
miles per hour. Total Hight time was I hr. 45
minutes. Whctta' ride!!

\Ve're almost fin ished with our camera pay
load. We are using three balloons because we
are aiming at 120,000 ft. We will also be able
to release the balloon as soon as the film is
gone. I'll be sure to send a photo to Wayne
Green and I hope he'll show it to the readers
for us. I am also hoping that we , the "hams" 01
the United States , can contribute as much to
the new science of telemetry as we have to the
field of communications itself. I urge any club
that wants to get out of the rut, and to become
scientists instead of technicians, to utilize in
stead of operate. to make an inexpensive at
tempt at this new field .. . AMATEUR TEL
EMETRY.

... W1WQH



TV CAMERA

160

Meter

$99.50
and up

Basic

Parts

Kit

Band
Deta iIs-FREE List #77 1

DENSON ELECTRONICS CORP.
Rockville, Connecticut

Changes
Maximum DC plate

input power in watts
lBOO to 1825 kc 1900 to 1925 kc

and and
1875 to 1900 kc 1975 to 2000 kc

Day Night Day Night

500 200 No operation
100 25 100 25
500 200 200 50

500 200 500 200
100 25 No operation
500 200 200 50
500 200 100 25
100 25 200 50
200 50 500 200

500 200 No operation
100 25 No operation

CONVERT YOUR HOBBY
INTO A CAREER! !

Too often a man spends his work life doing
something he dislikes, and then relaxes with a
hobby in his spare time. This may be unavoid
able if your hobby is stamp collecting or basket
weaving, but if it has something to do with
electronics, you are making a big mistake!

Consult the "help wanted" ads in any news
paper and you will find that a career in elec
tronics is definitely possible for qualified men .
The First Class Commercial FCC License is a
"diploma" issued by the U. s. Government to
certify qualified electronics technicians, and the
Gran tham course in Communications Electronics
is the proven way to prepare for the License.

For information about the Grantham course
and the doors to employment which the Com
mercial FCC License can open for you-write
now to:

GRANTHAM SCHOOL OF ELECTRONICS
Desk 7-E 1505 North Western Avenue

Hollywood 27, California

25

25

200

25

25

100 25
No operation
200 50

500 200

500

No operation

No operation

25

25

25

25

No operation
200 50
100 25

200 50

No opera t ion

No operation

No operation

Area
Ala., La. , Miss., Puerto Rico,

Virgin lslcnds, ond other
U. S. pcssessrens in the
Caribbean sea orea .

Alas , _ .
Ark ., 111., Ken ., Mo., Okla .
Ariz., Col., Ido ., Mont., Nev.,

N. M., Utah, Wy. , _... .
Calif., Hawaii, ore., Wash.,

ond Boker, Canton, End er
bury, Guam, Howland, Jar
vis, Johnston, Midway and
Palmyra Islands .

Conn ., District of Columbia,
Del., Moss., Me., Md.,
N. H'I N. J., N. Y.,
Penn " R. I., Vt ., Woke
Island ' '., _ .

lnd ., Ky., 0 ., Tenn. . . .
10., Minn., Wise. . ,
Neb ., N. D., S. D., Ameri-

can Samoa __ , .
N. C., S. C., W. Vo .
Mich . : Northern peninsula
Mich. : Southern peninsula
'rex. : East of 105 degrees W
'rex.: West of 105 degrees W
vc . : Arlington and Fairfax

counties and cit,. of Alex-
andria , .. , , .

ve. : All other than above
Fla . : The counties Columbia ,

Union, Sradford, Putnam,
lake, Osceola , Okeecho
bee, Martin, Palm Seach,
Sraward, Dad e and coun 
ti es to the ea st of th ese

Ho. : The counti es Hamilton,
Suwannee, Cilchrist, Ala
chu, Marion , Sumter, Polk ,
Highlands, Clades, Hendry,
Collier, Monroe, and coun
ties to the west of these

Ca. : The counties Union,
lumpkin, Hall, Jackson ,
Sorrow, Walton, Morgan,
Putnam, Soldwin, Wilkin
son , laurens, Wheeler,
Telfair Coffee, Atkinson,
Clinch, Echols and counti es
to the east of th ese

Ca .: The counties Fannin,
Cilmer, Dawson, foorsyth ,
Cwinnett, Rockdole, New
ton, 'asper, Jones, Twiggs,
Bleckley, Dodge, Wilcox,
Ben Hill, Irwin, Berrien,
lanier, Lowndes and coun
ties to the west of these

APRIL 1963 95



The tower shown here
is the Tri·Ex HZRN

71 loot tower which
raises, lowers and
rotates by remote

control. The HZRN is
available in 37, 54, and

71 loot heights. The
HZN series, which does

not have the rotating
leature, is available in

37, 54, 71 and 88
loot heights.

Other Tri·Ex
towers will
support Irom
the smallest to
the largest
antennas. There
is aTri·Ex tower
ideally suited to
your needs.
Send lor our
new catalog.

Letter
ELEPHANTS HAVE THE RIGHT OF WAY

Dear W ayne,
I have noted over various issues of 73 Magazine, your

interest in Motor Rallies, 50 am enclosing details of the
East African Safari wh ich 1 hope 73 readers and yourself
may find of interest.

Briefly, t he Safari is organised by the Royal East African
Automobile Association , and is run on a year ly basis
usually over the Easter Holiday week-end. The next
Safari will therefore be between 11th and 15th April,
1963.

T he course is held over East African roads which can
vary from a good tarmac surface to rough murrarn. Road
conditions depend a great deal on the weather experienced
- it is usual however, to expect rain at some time and
place over the 3,000 mile course. The course also varies
in altitude from sea level to around 9,000 feet above sea
level. These are, however, details with which you per
sonally are probably aware Wayne, and I am therefore
writing primarily from a Radio Amateur's in teres t in the
Safari.

Each year the Radio communications around the course
fire handled by members (and other volunteers) of the
Radio Society of East Africa and the Uganda Radio Club.

Because of the nature of the terrain and sparsley in
habited parts of the course, telephone communications are
not always available. Radio Mobile stations are therefore
set up at strategic control points, where cars are
scrutinised and times checked etc. by the Safari Officials.
The details are then transmitted back to Nairobi, where
the main Safari control point (the start and finish of the
Safari) is situated. In t his way, it is possible to keep a
close check on the positions of the participating cars.

The main safari control point is then able to operate a
progress board, which is available for the general public,
news broadcasts, etc, In practice our Mobile Stations work
on a frequency of around 7070 kcfs with a S IBy frequency
in the 80 metre band.

Three main stations are usually set up in the three
main communication centres and towns of the three
Territories of E. Africa-KAMPALA (for Uganda)
DAR-ES-SALAAM (for Tanganyika) and NAIROBI
(for Kenya-also the Radio Control Station) , These three
main stations are usually sited in as far as possible good
radio positions, and operate with as much power as pos
sible to the legal limit of 150 watts. The main stations
work the mobiles in their own particular countries, then
work back to Nairobi control. It should be mentioned
here that due to the lentgh of the safari. Kampala
(Uganda) will have closed down by the time the cars
enter Tanganyika, and Dar-es-Salaam is ready to feed
back reports to Nairobi.

The mobiles consist of anything and everything the E.
African Amateur can press into service. Equipment
ranges from war surplus battery transrecelvers to "Marada
di" commercial gear. Where mains supplies are available.
they are naturally preferred as sites so that mains supply
mobile stations are occasionally located in the local "pub"
(which may be on the grid or have its own generator),
some small distance from the official check points or con
trols. Other mobiles "set up shop" at the side of the
road with an aerial strung from the nearest suitable tree.

Power inputs therefore, range from a couple of watts
up to the legal limit. Ingenuity is paramount-one stal
wart who found out there was a mains supply at his
official control point. took along a BC.610 in the back
of his car (suitably modified for 150 watts-of course! J I).
We were faced with a rock-crushing signal from the bush
which made the local main station look rather s jllyl-c-we
still haven't found out how he managed to get a BC.610
in the back of a car.

Another operator faced with a site with no suitable
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,,4~ QUALITY MADE COMPACT ANTENNA

$16.95

$59.95

$34.95

amateur net

The above antennas are also
av ailable for 6·10 or 6-citizens'
band oper ation.

Write for literature and the name
of your nearest Mini-Products
d istributor. Patents pendin&"

Mode' M-4 Fo= Band
M obile. 5'·3 " high

Fits a U standard mounts

1001 West 18th Street
Erie, Pennsylvania

,

amateur net

Two ot h er 6·10-15·20 meter an t enn as:

Mode' 8-24 Fou,B~dB.am
Element length 11 ' - boom length 5'
Turning radius 7'

amateur net

Mode' C-4

needs no ground
p'ane radia's-
Ideal for . . .

Emergency nets and citizens'
band wherever omnidirect ional

covera ge is desired.
Campers and apartment

residents or wherever space
is a problem.

A second antenna for low
angle radiation.
The New C-4 features . . .
• Full electrical half waves on all
bands ... eliminating the need for

awkward ground plane radials.
• E a sy. In expensive mounting with

regular TV hardware such as sim ple
chim ney mount as shown.
• Compactness •.• only 12 ' over - all

height.
• End·loaded to provide maximum ra

diator curren t for maximum radiation.
• Quick installation ••• about M hour.

• Power rat ing •• . 300 watts AM.
• Feed line • .• RGS8AU or equivalent.
• SWR . •. less than 1.5 to 1 at resonance.

;.

SPECIALISTS IN COMPACT ANTENNAS

97

buildings or t rees , fini shed u p w ith the aerial t ied to a
bamboo pole lashed to hi s car-st ill another had a 3D'
whip waving in the breese. A mazingly enough, these oc
casional n ecessary la sh -ups do work, and are a credit to
the A mateurs participat ing in an opera tion which, from
a radio point of view, includes some very difficult sites.

In view of the number of control points and radio
mobiles req uired (we operated 32 stat ions la st year}, it is
u sually n ecessary that some members opera te more than
one stat ion. Although there are about 60 licensed amateurs
in E. A fr ica , it is obv iou sly not possible for all to b e
a vailable for the whole Easter H ol iday period of 3 days.
Thus, some participant s open u p a mobile, then when all
the tra ffi c has been pa ssed, pack up and hu rt le across coun
try on a " S afa ri" of their own to open u p another s tation
on another par t of th e r oute wh ich will be used later.

T hi s can be expensive if any breakdown of car or gear
are experienced by the operators. One member of last
year found himself in :\[omba sa with about 5 shillings
( 75 cents) to get himself , wife and car back t o N airobi .
a dis tance of over 300 miles. He solved this problem by
selling h is rig in ~I ombasa and set out with enou gh cash
for the journey, plu s a few beers on the way a s well !

T o en sure troubl e free rec eption a t t he network con trol
sta tion ( Nairobi) a su itable site-usually a member 's house
-c-is chosen a few miles from N airobi, where ignition or
other forms of man made interference a re at a minimum.
T his station operates 24 hou rs a d ay for t he whole d ura
tion of the safari, and is the main source of information
for the Sa fari O ffi cial s. Contact with the regional main
stat ions is as sta ted on 40 metres with an so m etre standb y
frequ en cy for the u ncertain propogation cond it ions ex
perienced during the hours of darkness. F rom the network
con trol sta tion , report s and in format ion are fed to the
main safari h eadquarters co nt rol by a phone V HF link.
(Incidentally, all the n etwork is normally operated on
phone-C.\V. being used on ly und er difficult conditions.)

T he main safari headquarters control is situ ated in the
m iddle of Nairobi, where noise on H /F prohibits t he set
ting up of a radio s ta t ion operat ing on 40 and SO metres.
(We kno w-we've tried it before I)

A part from occasional freak blackouts, we are therefore
able to opera te a fairly reliable n etwork. Naturally, where
telephon e facilit ies are available th ey are u sed, but, in th e
more remote regions the serv ice ev en if available , operates
on a dawn t o dusk bas is . This m eans a radio mohile s ta
tion is required if the cars w ill be routing through that
sector at night.

O ther regions have no telephone ser vice at all-there
is th e add ed hazard that wher e lines are over head, ele
phants think nothing- of u sing the poles to scratch them 
selves with u sually d isastrou s results to the service.

\Vith improving DX cond it ions on the lower !I fF
band s, it is probable that t he next R.S.E.A. networks of
A pril II / I S, 1962 will be beard over g reater distances than
usual. Report s of recept ion would therefore be welcomed
after the safari.

The Safa ri Com m ittee are supplyin~ Q SL cards to all
t ransm itt ing members, t hese should be in circu lat ion in
the n ext few weeks. A s a larg e proportion of them will
undoubtedly find their way t o t he U. S. A. I am enclosing
a specimen card, which some of you r r ea ders m ay expect
to rec eive.

Few other A mateur Rad io exercises operate und er fi eld
conditions such as we experience in E . A fr ica . T he loca l
wild life can, and often does, interfere with the safari
u sually at the expense of t he competitor. A s local road
signs state-"ELE P H ANTS HAVE THE RIGHT O F
WAY" and "BEWARE OF BI G GAM E ."

I am enclosing both a specimen Q SL card W a yn e, and
also a copy of the Safari R egulations, wh ich you personally
will probabl y find of in terest. If you care to print these
details as a small ar t icle in 73 ~Iag. I would b e grateful
if you could send a copy for the R adio Soc iety of E ast
A frica. I personally do not have a subscription to 73 as
with moving around ou t here, I rarely get a full year
delivered . H owever, you may like t o know t he rnagaaine
is on sale in N a irobi .

Best wishes t o you and 7J magazine.
V ery sincerely,

Frank W . U nstead-VQ4G F .
Communications ~Iember ,

E ast African Safari Committee 1962f63.
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$399 5

TECH-CEIVER SA

Add ress _

City State _

N ame Call _

6 Meter Tronsc eiver_Mobil e_ Fi xed- !:=;~~
Co mpoct. Size; S"H,9~"W,6 "D. 5W.
input wfth 8Mc xtcjs , PTT. He c , v.:u v,
tunes 49- 54 Mc, AVC, ANL , s table ,
selective, speaker. WI . 9 Ibs. L e s s P .S. Kit $39 .95

PREAMPLIFIER DB-S8

WRL
SELLS TO YOU DIR.ECT

· · 1

•
~.

ANTENNA TUNNER

Un lver s ol AC P.$. Sili 
con r e ctifiers . Dual HV _
60 0V/300V @ 30 0Ma, __
2 10W. Max. Bias 0-90
VAC. Also ava llable $249S Kit
customized for Swan,
G76, e t c . WL I S Ibs . Wire d $ 3 9 . 9 5 .

Wired Preselector _ 6-80 Meters. 6
t rfcde tube sections for average 24D8

Mi ni_ Ma t cher MM_l00 gain. Tunable, bui lt-in 115VAC P . S.,
10 0 watt Kit. Matches coa x o r twin le a d , illuminated dial.
end fed wires Y2 wave 6~x6- 5/8 x 7W · . Sh . wt . 10 Ibs . 1 yr .
o r mu ltip li e s t o 50-7 5 parts warranty. \'ffiL Import . $399 5
ohm coa x . Xmttr, o u tp u t .
Stee l c a s e, 4x5x4'· . 150 i-------------------------------------$1 0

9 5
watt s S8, IOOCW, 7SAM. I • WORLD RADIO LABORATORIES, Inc.

Wt. 3lbs. 3415 W. B'dway • Council Bluffs, I~.
Al l Bond Ve rt ic a l - Self s upporting . Tunes 10
any amateur band 10 through 8 0 me te rs. De- L e o , sell me direct 0 Desk it 0 Q Multi pl1er 0 On-Th e

-Air Box 0 Multi-P elt. P.S. 0 'Tecb-Cetve r 6A 0 Addsigned to be fed with 52 o hm coc xtcj c a bl e .
Maximum power IKW AM, 2KW PEP . O ve ra ll 10 m y Charq-A-Plan 0 Check e nc lo s ed 0 Additi onal
height 18 ft . .Postpoi d ( Co nti ne nt o l USA) in formation on FOB WR L C 12

MK.II

WVG

WRITE FOR OUR F R E E F LYER & LIST OF
OVER 1.000 PIECES OF QU ALI T Y RECON
DITI ONED EQUIPMENT - TERMS - T RA D ES

Y our personal at
tention i s a " mu s t"
ct WRL. OUf 18 hams
are at yo ur service
d a y o r ntte. Write,
phone, o r wire.

Leo I. Meyerson. WPCFQ

*Postpaid! " M U LT I- PA K" PSA-S3
$159 5

Waters Coaxial Switches
Tom McCann K2CM

The photographs tell most of this story. If
you do much changing of coax you've been
needing a set of good coax switches . It sure
does get old to trace back each of those dan
gling lengths of coax to be sure it is the right
antenna or that it goes to the right piece of
gear. Then comes the skinned knuckles as you
try to unscrew one cable and connect the new
one. Just take a closer look at the way all this
can be handled with the Waters coaxial

switches.
Waters pulled a clever one on other coax

switch manufacturers when he had the con
nectors come out the back of the switch instead
of around the edge. This allows you to tie all
those cables together in a neat harness without
having to put separate right-angle connectors
on every cable.
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OWNERSDX-100

SEMICONDUCTORS
Pockaged in dear plostic bags. MCJde in U.S.A.
rOO% guaranteed. Subject to your apprCJvo'.
Qty. ill Order

Pkll. n esertnun n 11 0.
t 7S0 mil-7S0 plv sUl eon rect. !t· t H
2 1S0 mll-SOO ph silicon rect. R - I
2 2 llmp-200 plv stud mount Bit rect o R-2A
1 2 amp · 400 ph stud mount s t t. rect . H- 2
1 6 amp-too plv s tud mount «n. r ect. !t· 6B

t o Sil. dlodes-lN34, IN60, 1N64 etc. D -I
2 10 ....at t PNP P wr trans. 2Nt 55 t)'pe T -1
I 40 watt PN P P wr trans. 2:-<173 t ype T -8
4 P N P trans. ZNI01, Ck722 type T - I
2 P X P trans mlxer !ose! w nver ter ty pe TX-l
2 PXP trans. I F amplifi er TX -2
2 )'1\-1' trans. A F amplifier u volt type TX -4

50 'h . 1. 2, watt resis tors, assorteu UK-50
25 500v ml eo cond . 5. 10 20% asst. :\I K -Z5
25 1000v ceramic eend. ass t. vatues n C-25

ANY PACKAGE $7.00 plus .ro postage
Any ten packoges $ 10 .0 0 postpoid in U.S.

No COD 's
Les W9GAI DELTA DISTRIBUTING

23S7 York St .. Blue Isl and . III .

for
the

no-QSB QSO

Increase power by 50 %.
R un 240 watts A~I-300 watts C\V or SSn. Com
plete kit and instructions for adding another 6146
to final on ly $19 .95. Similar ki t for T X -l. O rder or

write. \V4KU V ·W4KZ S .
BEST RADIO SERVICE

610 N. Madison Goldsboro, N. C.

S,...c. 1IJJ HI• • b.I", " y e>u th e amad", P"Io.lud rU".nlty I .am
d.II,,,.d by K6CT a"d pr"". .. by DX m. .. the world on •• P. D.·
,,1""'.,Uy . lImlr•.,lol the 10% of au eau..d by pol•• ll a ll....
Ihlft. P. D. h a .... offer "allfy Imp. ond forwa.d 11..1.... f."" .....
bCl<k and lid. rej. elia" •.,tiol. Spor. Rolli• • homl p.ked from

:::S::'~:.~::r'::l::.I~:·I~' • •• J llo,- ro P0*
• •

N ow at last a 2 meter con ver ter complete with 3 V HF
transistors and crysta l for output in the 6 meter band.
O perates on 12 V . D . C. A real bargain , for only $ 10.00
while supply las ts .
For output in other bands use this w ith our 6 meter

conver ter advertised in 73.

VANGUARD ELECTRDNIC LABS Dept. H-4
190-48-99th Ave. Hollis 23, N. Y.

.-----2 METER (ONVERTER~

rElREX ROTATOR-INDICATOR SYSTEM MODEL TS23&RIS ..1?""""1"-"'5:

• F H ~38~
INSTALLATION MAINTENANCE _.,.c~ ~.. ",••_ ..........
1300 .~. ¢ ' .....

• ......L.$ -AOTAT1Oft TOROU£ • "f.~....'«>" t<Il".1v ' · O!!:!_""~W!",
• S€U' LOClllNll .., STUftOT WORM GEARS __ ."",::.".~c~ LIl~_----!! ,
• AZIMUTH IIIOICAnotI BY S£I,$TIIS ~ ...... .
....UTOM...TIC LIMIT OF ROT"'TlOII ~ . ;0.<: ~OOE L TS43~' R1S 1 43 ~". "'..'. --'--""" ..".........• DESIGIIEO FOIIl 0 .0. M"'STIJIG ;iOI'-..,........... MOtl£CTS~ ~5-."S 1 $3~'" '
• MAt I [a. £ CAST IIASTlIIG a..AMP SLf'PUEO ",,,,"£".~ . ... ,,,, __ ""cI __
• OUTPUT SP££O A_OX I "' I'M CO'..0-.0':'" I......"'" """""'0 ""'kU ....u lIL(l

• WILL FIT 11.,'1) 011 OIITO A.' srOED YOWl:'" '" TELR£X lABS.
lWJllT'[ RlR fIIIlU fII..' 'I7 PESC''IIBIHG nIl -.c6 /1lOST POPUUUI AHTDlIU.S ~euR¥ H.Il II ......

T he photo shows all three types of Waters
switches. You need a single contact multi-throw
switch for changing antenna feedlines. The
W aters Model 335 allows you to connect five
different antennas and a dummy load. I do
highly recommend that d ummy load . . . or
haven't you ever had someone plop on top of
you and tune up? T his does not help make our
hobby enjoyable. T he antenna switch is on the
right.

On the left is the Waters Mod el 336 transfe r
switch. This is the one you use when you don't
need the linear. Flick and you are on the
exci ter alone. Why not start a whole new
movement in OUf hobby and do as the law
says: use the minimum power necessary for
communication. It is a lot more fun to tell
the fellows that you are running twenty watts
than a kilowatt . .. deRnitely puts you Doe up.

T he center switch is the W aters Model 341
simple transfer switch (single pole double
throw ) which I use to switch between the
outputs of two different transmitters. This
could be used to switch receivers. Before I put
in this switch I had quite an investment in
coaxial relays to switch over from HF to VHF
transmitters.

The results of all this switchification is a
much neater shack. a lot less money invested
in relays, and much greater flexibility than
ever possible before.

Waters has some interesting features on
these switches. T hey are easy to operate, not
requiring the usual wrench. The escu tcheon
plate is grey with white sq uares for labeling
the switch contacts with ink. pencil or decals.
The switches are completely encased for shield 
ing and protection against dust and moisture.
The schematic of the switch is printed right on
the case so you don't have to save paper
instructions which have to be found every time
you want to make a change. The 50-239 con
nectors on the switches mate with the usual
PL-259 coax plugs. Insertion loss and cross
talk are negligible. right on up past two meters.
They'll hand le a full kw easily but don't
switch while the power is on OK?

Try some of these newfangled coax switches
and you'll like 'em . . .. K2CM
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P.O. BOX 312 603!2~~~358 CONCORD, N. H.

"APRil SPECIAL"
Nati onal NC-300 $224.95

WRITE FOR LATEST COMPLETE LIST

New

Product

Loaded

W aters Manufacturing is d eveloping quite a
ham line. They have just ad ded to their line of
coax switches, Q-multipliers for the Collins
gear, and Hybrid Coupler (phone patch ) by
announcing a dummy-load / wattmeter. Boy,
would it be nice if more fellows used a dummy
load instead of our round-table frequency for
tuning up. This unit has three scales reading
10, 100, and 1000 watts. There is a light on
the front panel which tells you when the
dummy load is ready for a rest. It will work
just fine all the way up to 250 me. $79.75.
Available through most of your ham equipment
distributors. Send to \Vaters, W ayland, Mass.,
for details . . . or just go out and buy one and
be done with it.

$199.95
269.00

1200.00
179.00
275.00
169.00
135.95
154.95
199.00
249.00
269.00
189.95
194.95
174.95
275.00
239 .95

THE LARCEST INVENTORY
of USED EQUIPMENT in the

NORTH EAST. SEE SAMPLES BELOW.
Collins 32Vl
Collins 32V2
Collins KWS· l w /Station Control
Gonset G-28 10 Meter Communicator
Gonse t GSB·I 01
Gonset 500-W R.F. Power Ampl if ier
Hali lcrafters SX-71
Hallicrafters SX·96
Haftlc ratters SX-IOO
Hatucretters SX·I 01 Mk IA
Hal1icrafters SX·IOI Wk III
Hammarlund HC-110
Hammarlund HQ-llOe with Clock
Johnson Courier
Johnson Pacemaker
Nat ional NC-1 83D

&r.t~ RADIO

~~DUE: 0 RAKETRANSCEIVER

FROM BURGHARDT TODAY!

LIMITED
SUPPLY

STARTING
APRIl!

It is with deep regret that we report the
passing of L. A. Rapp, WIOU, well known for
his infrequent and not overly dependable ar
ticles. W e u nderstand that Mr. Rapp expired in
a fit of apoplexy brought on by reading proofs
of his latest article for QST. RIP Rapp.

1R-3 _ . . . . .. _$495.00
Mounting rack inc luded at no charge
Accessories
DC-3 Power Supply . .. .. . . . $129.95
AC·3 Power Supply ... ,$ 79,95
MS·3 Matc hing Speaker which houses

t he AC Power Su pply " , . , .. .. $ 19 .95

WRITE TODAY for our Special "TRANSCEIVER PACKET"
containing full data on all leading brands of trans
ceivers and accessories.
We Il"ive our customers :
servtee, Fair Trades, Easy Pay Plan, and Oouble Barrelled
Guarantees.

DON'T FOOL AROUND WITH
MESSY WIRE GUYS

Check or MO to
Byron Airpark
Rurol Route 3
Xenio, Ohio

4c per foot
5c per foot
8c per foot

14c per foot

Polyethylene guy line reduces installation time t o a frac
ti on of what it used to be. It e liminates need for in
sula tors. turnbuckles a nd a ll ot her specia l fittings and
brackets. Guy length is eas ily ad justable after install ed.
No need for periodic replacement, this material will
outlast your tower. Won't st retch eithe r. Man y ot her
uses wh ere high strength insulator is needed . Available
in a variety of bright colors. Write for complete details
and fre e sample. Prices post paid. 20% di scount on orders
over 500 feet.

1/4" 1000 lb. t est
5/ 16" 1400 lb. test
3/8" 1000 lb, test
1/2" 3400 lb. test

PHONE
886

5749

WATERTOWN, SOUTH DAKOTA

BOX
37A
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AMATEUR NET

MODEL K-73

AMPLIFIER

-.....

,
rq'"

' ~

POWER
-~............,,- LINEAR

c

MASTER
" II

MOBILE

BUILT ESPECIALLY FOR MOBILE SSB OPERATION

OUTSTANDING FEATURES

• SMALL SIZE: 13 % " wide x 6'/' '' high and 12%" deep.
• WEIGHT: 15 % pounds.

2·811 A zero bias triodes in grounded grid.
750 Watts PEP.
500 Watt self contained TRANSISTORIZED DC Power Supply employing a
bridge of solid state rectifiers for excellent regulation.
Provision for five wire remote control cable for On-Off Switch, Pilot Light,
Plate MA or RF Output Meter and Push-to-Talk Antenna Changeover Relay.
Panel meter measures plate current or RF output.
Ideal linear amplifier for any 50-100 Watts SSB exciter, such as KWM-2,
SWAN, HALLICRAFTERS, SONAR, etc.
Covers 10, 15, 20, 40 or 80 meter operation with a heavy duty band switch.
Internal antenna relay allows barefoot operation when amplifier is not
•
In use.
Wide range PI-NET output.
Does nof require additional batteries in most automobiles.-

PRODUCT OF THE YEAR!
JOBBERS-
WRITE FOR
COMPLETE CATALOG
& OISCOUNTS
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Roy Pofenberg W4WKM
316 Strotford Avenue
Fairfox, V irginio

Photo Credit : Morgan S. Gassman, Jr.

Inexpensive
Coax Connector
System

- Adaptor

The Hi-Fi boom has resulted in at least one
side advantage to the constructing amateur.
The mass market for suitable audio connectors
has made available improved phono type plugs
and jacks along with molded plug type cords of
various lengths. These shielded cords may be
purchased with a wide variety of terminating
connectors. The H. H. Smith, 4' molded cord
shown in the photograph is typical of the
various cable assemblies available and which,
in themselves, will meet many amateur require
ments.

The modem phono connectors shown at the
boltom of the photo are the heart of the con
nector-adaptor system to be described. Both the
plug and jack are made of brass, heavily nickel
plated . The jack stnd is threaded and mounts
in a single }~" hole , using the nut supplied. The
plug is equipped with a lug type cord clamp
and fitted with a threaded-on brass sleeve. Both
of these items are available from numerous
sources. High quality Japanese imported ver
sions are particularly economical.

These plugs and jacks and the various coaxial
connectors in general use may be assembled into
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a versatile series of adaptors that will greatly
simplify the interconnection of equipment.
WIllie designed for the shop, there are many
permanent installation requirements that can
be met by their use. A few words of caution
are in order. These are, in no sense of the word,
high power connectors. Further, neither the
connectors or the cords are of matched imped
ance construction. However, this is no par
ticular problem in many applications. After all,
the old reliable PL-259 and 50-239 connectors
have been with us for many years and no pre
tense of matching was made in this series of
fittings. As a further precedent, Collins uses
the photo type connectors extensively in low
power. relatively non-critical applications.

Now, to work. The photo shows several typi
cal examples. In the top-left adaptor, the brass
sleeve is removed from the phono plug and the
sleeve discarded. The shank of the phono con
nector is wedged into the ferrule of the PL-259
(Not PL-259A) and spot soldered in place. A
bare lead threaded through the assembly and
soldered to the lips completes the assembly.

In the top-right adaptor, the ~" mounting
nut for the phono jack is spot soldered in the
ferrule of the PL-259A coax plug. A lead is
soldered to the phono jack lug, a short length
of sleeving slipped over the lead and the jack
threaded into the nut. Soldering the lip con
nection of the PL-259A completes the job. In
the boltom-Ieft unit, the same thing is achieved
by spot soldering the jack, less nut, into the
sleeve of a UG-I76/ U adaptor.

The center-left adaptor consists of aUG·
260/U BNC plug with the phono jack inserted
in the reamed-out clamping sleeve. A spot of
solder holds it in place. The UG-260/U center
pin is soldered to the phono jack lug and the
sleeve is then threaded into the body of the
coax plug. The adaptor shown at the center
left is similar except the jack mounting nut is
soldered to the back of the coax plug clamping
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Valley Electronics'

Sideband Transceiver Show
on-the-air operation

Drake - Gonset

Friday, April 19
9 am to 9 pm

- Hallicrafters - National 
Saturday, April 20

9 am 10 6 pm

SHE

fre e coffee and donuts

Representatives from these manufacturers will be on hand for eye-ball QSQ's and
on-the-air demonstrations of the exciting new sideband rigs:

Friday: Gonsel 3-6 pm
Salurday: Dra ke 9 am-12 n

Th e Place:

SBE 6-9pm
Nctionol 12 n-3 pm Hallicralters 3 pm-6 pm

VALLEY ELECTRONIC SUPPLY
17647 Sherman Way

Van Nuys, Calif
corner of Whiteook Phone (2 13) 01 2-5143

sleeve.
The connector-adaptor shown in the right

lower portion of the photo is particularly ap
pealing. The UC-SS/U or UC-260/U clamp
ing sleeve and the shell of the phone plug arc
both removed and discarded. The coax con
nector center pin is soldered to the phona plug
tip using a short piece of solid wire. The phono
plug shank is then threaded into the body of
the coax connector. Since the threads match,
that's all there is to it.

This series of connector adaptors may be ex
panded to meet your own individual require
ments. These rugged and reliable fittin gs are
easily assembled from readily available, inex
pensive materials and the finished product fill s
a universal requirement.

... W4WKM

FOREIGN SUBSCRIPTIONS
T he foreign subscrip tion rate to 73 is $4.00 U. s. per

year, however we will accept cash or checks in foreign
funds at the following rates :

432 MC FM GEAR
18 w transmitter, 6uv receiver
crystol controlled mobile

45:>-470 me mobile trans
mitter has 2C39 tripier,
2C39 final

f ina l will opera te with cool 80 \Of' input-40 \Of' output.
No mechanical changes required in cavities to t une to
432 me. f inal can be AM plate modulated. fM receiver
converts t o 432 me \Of'i th simple mechanical changes. All
units complete with 2C39 tubes and diag ra ms a nd align
ment inst ructions. No control heads or cab les.

T44A - 6 V missing few tubes and crystals $40.00
T44A-6 6&T2V complete less receiver crysta ls 54.50
Receiver st rip comp lete 25 ,00
Transmitter st rip co mplete . . 25.00

Wri te for list of 30 -50 me ge a r and 150 me gear.

SALES TO AMATEURS ONLY

Canada
Mexico
A ustr ia
Austral ia
Belgium
Den mark
E ngland
Finland
F rance

APRIL 1963

$3.7 5
$44
115 sh
36 /
200 B F
27.60 DKr
28 ' 6
1.42 F M
20 N F

Germany
II on g Kong
I tal y
Netherlands
Norway
P ort ugal
Spain
S weden
S witzerland

16 D~I

$23
2500 Lx
14. 50 F l
29 N Kr
1150 Es
200 Pta s
20.80 S Kr
17. 50 SFr

FM SURPLUS SALES CO.
1100 TREMONT STREET

ROXBURY 20, MASS.
GA-7-3S13
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Plot Your

Skip Zones
Don Grayson W9QKC
8 125 Harr ison Drive
Lawrence 26, Ind.

With the decreasing sunspot cycle many of
us are going to have to place more dependence
on the lower frequencies. \Vith this comes the
old low-frequency bugaboo, skip zones, or
"Why I can't talk to - - ." We are all familiar
with the fact that the frequencies from around
three to thirty megacycles normally propagate
by bouncing off of the ionosphere, which acts
as a gigantic mirror. Obviously there are going
to be areas that the radio waves bounce over
or "skip" as shown in Fig. 1.

Now if we carefully plot all of the contacts
in a particular band on a map, noting the time
of contact, we should get a plot of the areas
indicating the skip zones.

There are several interesting observations
that can be made from such a map. You will
noti ce that the contact range increases at night
and decreases in the dayt ime. For the first
bounce on 40 meters this amounts to about
plus or minus 15 miles, for the second bounce
plus or minus 50 miles and for the third
boun ce roughly plus or minus 150 miles.

The contact zones also tend to move out and
widen as the sunspot cycle activity decreases.
Since the start of my 40 meter chart in 1953
the inner edge of skip zone number three has
moved out at least 3.5 miles.

It is interesting to note that even though
my first skip zone just misses St. Louis by
about 20 miles I have no record of any con
tact there.

Predictions can be made as to the expected
signal behavior from the station's relationship
to the skip zone and time of day. A QSO with
a station that is on the outer edge of a con
tact zone can be expected to increase in signal
st rength as night approaches. Conversely the
strength could be expected to drop if dawn
was approaching. It is assumed that isolated
QSO's inside the "dead" areas of the skip
zones are due to other less dominant methods
of propagation. These contacts are usually
characterized by great signal strength in that
local area, rapid deep fading, and no repeat
ability.

A sporadic "E" layer cloud is a typical
example of this behavior. It can be thought of
as a small detached area of ions drifting about
under the "roof" of the "F" layer like a cloud.
Obviously this cloud will reflect signals into
only one rather small area from your station
and since this is a rather unstable drifting
cloud of ions it is most unlikely that the cloud
will retain any permanency.

. . W9QKC

ALTITUDE ABOUT

SKIP ZONE

FIG I

The F layer of the ionosphere increases in altitude during the hours of darkness thus
moving the " conta ct zone" furth er from the transmitter. Note the possibility of a con
tact in the normal sk ip zone du e to reflection from the sporadic E layer .
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DOW-KEY CONNECTORS
'ANEL MOUNT
D" .~ble, .; r~ r .

ntated, p 'l'<:; \ iort
m~de . Only ~a "
hole i . n eeded,
nO screws.

ea. • • • • •70

DOUBLE M ALE
F~~o ';te e~e ry-

....."''''e. P.e~; .ion
made. t ugged
loek ing type.
S i l~e' p lat ed.

e a. . • . 1.25

Please be on the lookout for the following
which disappeared from the 73 H eadquarters
Building sometime, we're not su re when, in
January or D ecember : I -V\V Station W agon,
4-RTTY Machines, I-NC-300, 1 National-600
transmitter, 1-100' tower, I -Tribander, and
l-K2PMM, all of which seems to have turned
up missing at about the same time. Small re
ward.

DOW-KEY COMPANY, Thief River Falls, Minn.

EASY TO LEARN CODE
Le arn to Increase speed with an

Iustructoz raph-e-t he Code teacher t hat takes
the place of an operator-Inst ructo r and enables
anyone to master code wit hout fur ther assist
ance. Avallah le tapes from heglnners alphabet
to typical messa ges on all subjects . Speed
range 5 to 40 W l'M. Alwas s re ads-c-no QIOI.
Thousands have "acnutred the code" with the
I nstr uctograph System. w r tte today for con
venient ren tal or pu rchase pla ns.

IN STRU CTO GRAPH COM P A NY
4713 S HER IDA N RO A O, C H ICAGO 40, I L L.
4700 Cre nshaw Blvd. , l os Angel es 43, Calif .

TNS NOISE SILENCER
Reg. $14.98 now only $6.00 ppd. whi le supply lasts.
New guaranteed, and complete with 6AL6, 12AX7,
squelch cont rol, and mounting brackets. Don't miss
out. Order today.
VANGUARD ELECTRONIC LABS Dept. H-4
190-48-99th Av e . Hollis 23, N. Y.

2769 CAROLINA
REDWOOD CITY, CAUF.

QSO-LOG the modern QSO filing system
NO CARDS TO REflLE, MI Sf ILE, OR LOSE
COMPACT-REPlACES 800 rue CARDS
CAN BE EXPANDED IN DE fiNI TELY
DURABLE CON STRUCTION f OR LIFET IME USE
PERSONALIZ ED W ITH YOUR CALL LETTERS
ONLY $9.95 COMPLETE POSTPAID
(CALIF. RESID ENTS ADD 4% SAl ES TAXI
COHRS_ Dept. 74 Bolt 504 Cha,le. Oak, CoM.

PRICE
$9.95

Conta ins Th ree

GENERALIZE YOURSELF!

LEARN RADIO CODE
The EASY WAY

No Books To Read-No Visual
Gimmicks To Distract You, Ju st

listen and learn
Based on modern psychologica l
t eennteues - T his course will
take you beyond 13 w. o.m. in

LESS THA N 0 T HE TIM B
Availa ble al so on magnetic tape

See Your Dealer Now!

12" LP' s 2V2 Hr. Instruct ion

ON LY
8x5x2

Album

Life Story of
Nikola Tesla

Now, learn code and some

t hing else at the same time.

Fascinating story and code

practice at same t ime. $2.49

EPSILON RECORDS

1

Letters

Dear W ayne,
As an adver tiser in your magazine I want to t ell you

that I am just n ot g ett in g r esults. L ast month I on ly
received one reply t o my ad. If it weren 't t hat th is r eply
was in the form of a $12,000 order I would cancel m y ads.

Name W ith held

Cheri-
A visitor from the A CLU added two links to my chain

and now I can reach th e typewrit er.
O ne hareb rained id ea a month has b een enough, and

you've been getting in there firs t. but you can't keep it u p
forever. F or when you run out of what ever it is you'r e on,
here is a spare-c-I suppose you are fam iliar wit h th e " silent
period " observed internationally afloat and adrift (1 5-18
and 45·48 past t he hour) and probably t hink of it as th e
best time to work DX on 500 k cs. W ell, t hen ? E ven t wo
minut es a t th e beg inning of each hour (below U H F) (bu t
on all the other bands) would give us lids a chance to
hear what t he hell is going on b eyond the Cal ifornia cur
tain. F rom the other side of t he Gitchee-Goomee th is min
iscule Open Door policy might bring cries of delig ht ; it
might act like a funnel; it might r ecall E lli s I slan d in t he
eighties; it might be ignored. Forget it .

You will be int er ested to know tha t the t rouble wi th 73
is that each issue is not always better than all the preced 
ing issues. Could you use more articles lik e "Complicat
ing the Simplescope" please. I read it right a way because
it had " sim ple" in th e title, and I knew it was for us
little p eople. F rivolity aside I t hink it was t he best in the
November issue. Of co urse your ed itor ials are fun to
search for potential lib el and psychiatric sig n ificance, bu t
I really read them for their prescience , w it and log ic. You
bet. B y and lar ge you are doing a fine job with 73
and here on th e mirrimum-securit y farm it h as ou trun the
other magazin es of the " B ig T hree." \Ve've dropped
Vogue a nd H or izon.

H ere's an open ing for a pr ofessional, deprecatory chu ck le
and a condenscending pat on m y greasy little h ead . " H ow's
My \Vhat ?" (Sept.?) brough t me ma il that surprised me.
A nother letter came today and gave me the cou rage to
expose my impressionable n ai vete. A s t he r esponsible editor
you might want to know that roughly a score of letters
and Q SL cards have been r eceived , all commendatory and
expressing with more or le ss eloquence a th oughtful , s in 
cere r esponse to the ar ticle. Maybe this is a n unremark 
able reaction-e-I don' t know. As a true blue chap, how
ever , I pass on t he fa ct s and let the editor assess them
for policy signicance, if any. Noblesse oblige-e-n o snickers.

. • . W 7IDF, Ken Cole
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One Ham
•

a Million!
Carole Hoover K9AMD
401 East Wood Street
Hillsboro, Illinois

Hundreds of U. S. DX-chasers and certificate
hunters are indebted to 5N2JKO, Dr. Michael
Dransfield , of Samaru, Nigeria, and if you need
proof, just check the foreign section of your
call book. Obviously, every station in a country
with scarcely more than a dozen active hams
is vital; but, needless to say, one station who
handles not only the QSL Bureau but issues
the 5N2 Award is particularly priceless! Such
a ham is 5N2JKO.

Mike became a ham thanks to a case of BCl!
"One night in 1947 while 1 was listening to

the BBC at home in England, 1 heard G2KU
working a PY," Mike said . "I didn't know any
thing about amateur radio, but I copied the
PY'5 address and wrote him a Jetter. Later, he
worked another local, G2AXG, who invited me
to his shack."

The QTH of 5N2JKO. His shack is located
just to the right of the antenna mast at the
left of the photo.

That introduction was enough and Mike be
came G3JKO shortly after graduating from
Nottingham University with a bachelor's degree
in Botany, Zoology, and Chemistry.

"After getting my Ph.D. and spending two
years in the British Army as a radio instructor,
I was off to Sudan where I operated as ST2KO
with a 10 watt C\V transmitter," Mike recalls.
«Next came the transfer to Nigeria in 1959 and
a change to ZD2JKO."

In January 1961 , all Nigerian call signs were
changed to the new 5N2 prefix following the
country's independence from British Colonial
rule, and Mike became 5N2JKO.
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As a cotton pathologist in charge of control
ling cotton diseases for Nigeria, Mike is on the
air more between November and April when
there are no crops in the ground. He prefers
AM and uses a single 6146 at about 40 watts,
an Eddystone 888A receiver, and a Mosley
TA-33, Jr. beam, keeping W4MCM busy han
dling his QSL's.

"We started the 5N2 Award in September
1961 to stir up a bit more interest among ama
teurs here and overseas, too," he stated . "And
it was at the request of certificate hunters
around the world also. So far 108 awards have
gone to about 35 countries."

The award is given to any amateur contact
ing five Nigerians since January 1, 1961 , using
phone, C\V, or both on at least two bands.
QSL's aren't needed, but a check list showing
call sign, date, time, band, and reports will do
the job if accompanied by five IRC's. Short
wave listeners can get an award by sending five
QSL cards and the IRe's to 5N2JKO, Dr. M.
Dransfield, Regional Research Station, Samaru,
Zaria, Nigeria.

Handling the country's QSL bureau keeps
Mike in touch with other active amateurs in
cluding 5N2AMS, Angus, and his XYL, 5N2
DMS, who are famous for their DX-peditions.

Dr. Mike Dransfield, 5N2JKO, shown in his
laboratory examining some bacteria. He op
erates more when crops aren't in the ground.
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Many others in stock, Write & ask. Top Trade-ins!

Complete line of Antennas & Ham Parts.

P. O. Box 5496
Winston-Salem, N. C.

GROUND RADIAL
SYSTEM KITSNEW!

MISSION HAM SUPPLIES
5472 Mission Blvd. Riverside, Cal ifornia

Phone (area code 7141 OV 3·0523

USED EQUIPMENT 
GUARANTEED A·l CONDITION

Here a re ,; roulld ra d ia l . )'ste llli tur ,;.. ttlIlK imProwed Pl' rform
allt~ Irom loml· .... lre . ....rO..d ami ottwr " 11,\ :\1" and " :-;WL··
a lltenlla~ ....htch are operated IlllaJnH g round, These r>l,d la l sn
le ma ....'1 11 al:,o Improve t he etf lde l1<')' or ungrounded antennu
euuh a~ doub lelS. zepps and ,lJreeUve aHa)-" reduelng the I",, ~es

resul tlnlC rrorn ground Im l>t'rr..eUoll. , ~:" .... lI..nt a< lK'rma nent or
temporary (" Field Day"} IndaJlaUons, t'cnmtete. read)' to ro ll
ou l ra di a l sys te ms In two . lr,1'1 to l a t l-, r), most " JL\ :\I" a nd
" S \ \· !. "' requ iremen ts. t .see No. 14 llaUlle solld copper ra d ia l
wtr ee e l('''trleally a nd IJ It'eha n h-ltlly honded to eenu-at huh ,
n r tee pr ill are pro\-Ided for ""ell rlnK radial wi re ends, .Iuat
lceate ce nter huh where yo U wallt It . ro ll out the rad ia ls aJl<1
you' re In lous iness, Ih <l l a ls r-an he l' ll s ll Y hurh'tl tn \lri,,,'tve
the 1l\'~\I1Y of rour f run l or hUI'k )'unl la wn . F Ull i n'l nll"tlun~
In ki t. l'f'lul ror f ree antenna Il round sys te m ra{,t ah....t.

1, 000 F OOT K IT uc-oe-. " -:13' . e-rr- HAUIALS ) "., $24,9.5

2,000 FO OT K IT (20-60' . 16 -33 ' . re-tt - HAIHALH) , $42.9.5

Bend on ly $5 .00 (cash, l'k _. ;\(. tl , ) IIl1d Ila,' hal.nee ( 'Oil pl us
(,lo: p r(',~ or pustlille ('hllnte~ 0 11 arrh'a l or ~I'nd full \lr1lct' for
prep.hl de lh -H )'.

Take the work out of fabricating y our

antenna ground system

Distributor f or Collins, llammarlund, Johnson ,
llallicralters. Got/Jet, N ational, Drake, B & If/ .

Equipment above prepaid in Cont inental U. S,

2-VIKING " 500" transm itters (new price $1050) only $495.
B & W 5100 $179. OX·l00 $129. COLLINS 32V-l $159 .
PJ ERSON KP-81 $225. VIKING II and vfo $149. GONSET
sss-ioi $219. CE 20A & vtc $159. VIKING INVADER "200"
$459, "2000" $895. SX· IOIMklll $239. HQ·17OC $249.
" - GONSET G-66 Rcvr w/12VDC t hin pack . " , . , $119.- "
·"GONSET G-77A Xmtr wi power supply ... _, $159."-

• ..
I~ '!H 2! ~~~~ ~ ::

z-
I ~ - z- w•- ,..

- I " c::..J~,~
I-- ,

I - I
• . ~ . < § c

" - ~i is ~ -:;.., ~~ - ~- ~ ~ ,,-- -c

"
... - 1: ": 15 ~

I ~- u - ~ It- -~ ,• - - -

Joseph Beke, one of M ike's assistants, is
shown at work. Dr. Dransfield is a cotton
pathologist for the government.

A~( operators are 5N2SMW, 5N2BRG, 5N
2R]O, and 5N2]SC. Apt to be found on either
A~[ or CW is 5N2RSB, 5N2RDG, 5N2ATU,
and 5N2FEL. CW specialists are 5N2I]S, 5N
2LKZ, and 5N2IND. Answering on SSB are
5:-12EBL, 5:-12BCF, and 5N2]AH. VP5]G is
operating currently as 5N2JRG.

"Mail takes up to IO days to reach the more
distant parts of the Northern Region, and
telephone service is very primitive," Mike said,
"so all of the 51': hams work together as a club
regardless of vast distances between us. \ Ve
meet twice a week on 40 meters to keep in

I ..tone 1.

Mike is shown with a few of his many QSL
cards. From Nigeria l his personal score is
204 countries worked ond 173 confirmed on
both fane and CW with 133 confirmed on
fane only.

. . . K9AMD

Planning an extensive trip across Africa in
December of this year, Mike is looking forward
to his first Stateside visit in December 1964. By
the time he arrives, it's safe to say this enthusi
astic ham is apt to find a red carpet of ham
friendship stretching from New York to San
Francisco.
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Operating
News

There is no operating news this month.

What
•

IS a Ham?
Elmer Olson K7GPZ
5733 North 41 Place
Phoenix 18, Arizona

First and foremost he is a person 10 to 75
years of age who had or has the good sense
to pick a good hobby. He is, by and large, a
good citizen, above average in intelligence and
has a well-rounded knowledge of his hobby. At
least this is true of the Hams I know or to
whom I have talked. He has respect for the
law, having studied government F.e.C. regula
tions, and values his ticket enough to walk the
"straight and narrow." He does not hesitate in
letting his fellow Hams know, if in his opinion,
they are "skating on thin ice." His purpose in
pursuing his hobby is the advancement of
Amateur Radio and the comradery enjoyed
while talking to fellow Hams.

There is no other hobby I know of which
offers such a wide variety of interests and
affords the opportunity to practice any or all
of them. The potential for good-will all over
the world is limitless . Here arc a few-

Builders - The builder leans toward the
introvert type, but he is the backbone of Ham
Radio. He is constantly trying new circuits,
improving his transmissions and in the process
discovers new, more efficient, more compact
and in a great many cases, cheaper ways to
build receivers, transmitters, antennas and a
large variety of test equipment. In the younger
Hams, in this category, you will find the future
Electronics Engineers, Technicians, and a good
supply of trained men for the Armed Forces.
He is the man his fellow Hams call on to help
in solving a knotty technical problem. He al
ways seems to have the time, no matter how
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busy he is with his own affairs, to lend a hand.
Rag Chewers - These are the extroverts

who will talk for hours on any and all sub
jects. They come from all walks of life, trades,
and professions. If you listen, particularly on
sideband, you can hear most any subject dis
cussed pro and can and by experts. Do not
sell the Rag Chewers short. They have dis
seminated a lot of knowledge down through
the years.

Clubbers - These are the organizers, the
men who delight in getting people together for
Club meetings, Ham Fests, Field Days, etc.
They are invaluable in knitting together a group
of area or community Hams into a solid or
ganization. Their purpose is to get all the
Hams together socially and technically and to
encourage all members in the organization
to participate in community affairs, civil de
fense and emergency operation. They are also
the public relations men for Amateur Radio.

DXers - This group is always looking for
that "rare one" on the other side of the globe.
They have the patience to wait it out and in
the process learn more about people and ge
ography than most of us "willy-nilly" OX
Hams.

Contesters - Nothing delights this group
more than running up a big score. To be up
near the top they must be constantly improving
their stations and perfecting their operating
techniques. There is a lot of competition and
anyone near the top had to earn it.

Awarders - These boys are out for certifi-
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ARROW ELECTRONICS

AMATEUR ELECTRONIC SUPPLY
3B32 W . Lisbon Ave .. Milwaukee 8, Wise.

$259

HAM BAND
AM-CW-SSB
RECEIVER

Covers 160, 80, 40,
20, 15, lo-Plo US
6 Meters, t oo!

Trades W elcomed!

Reg. $ 35 9.00
Our Special Price

only 10% DOWN
3 Years t o Pay

pay after 10% Down Pay ment of $25.90 :
I Yea r 2 Vrs. 3 v ".

Mo. P a y. Mo. P ay . Me. P ay.
$2U6 SII .65 $8.4 1

'"He re' s a ll
CAS H
PR ICE
$259.00

Hurry l Only 80 .et s

703S Laurel Canyon Blvd., North Hollywood,
Calif.

Phone (2 13) 765-7040
Larg e st Ham Department In the Volley

NATIONAL. HALLICRAFTERS • GONSET - JOHN.
SON • POLYCOMM • MONARCH • and others

Up to 20% off on demonstrators

Complete line of tubes, components , & tools for
Ama teur, CB, TV, St ereo & Hi· Fi

Other Stores ot :
4736 W. Century Blvd., Ing lewood 12131 OR 8·5406
2713 S. Ma in St., Santo Ana (714 ) KI 5· 0405
2650 E. Colorodo 8Ivd ., Posodeno (213 ) MU 1-4138

IMPROVED VHF-UHF RESULTS
J 1l1'I m Skeleton 810t. for 5(1. 144.220· 432 ) Ie.

T remendou l rel ults I t modera te costs.
Specials

300 1.0 52 ohm wl terproof bllunl-83 connectors 50-54 meCle)'"e!es
$10.75: IU·l48 mepeyeJes S8.60

)tGSU Sime Brl nd P olJ'foam Inlu ll~d cab le ft. • 13
FOR THE DX BOYS

G~ZU )Ilnl bel ml 10 -15 -20 A loW. low $74.95
BE PROUD OF YOUR SIGNAL

GAIN, Inc., Dept. 73.4, 1209 W est 74,
ChicaR"O 36 P h. : 874 2610

p •••••••••••••••••••••••••• _ ••• ,

I Am a leur Electron ic Supply Order by Mall •
• 3S32 W. Lilbon. Mi lwaukee 8. W ise . Use COUPON •

: I enclose $ S lll p new H Q 110 at onee . 1 will pa y I
I bl la nce ( ) COD () I Yr. ( ) 2 Yt5. ( ) S Yn . I

I
( If you hav. I t rade. t ell us what It is e n u parate sh"t a nd I
en close with t his cou pon when you order) I

I I
I Nanae I

: Addres• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - :

I City Zona State , I
• ( ) Rush newes t recondi tioned , I a r bulletin I
~ - __........•__ .~

LOOK! SAVE $100
off regular price of brand new

HAMMARLUND HQ·170

cates, WAS , WAC, WAZ--etc. They are also
in the extrovert class and want to show their
accomplishments. They are proud of their
awards and work hard to get them. We all
have some cracks in the walls of our shacks
which could be covered by one or more of
these framed certificates if we made the effort
to qualify.

Teachers - Teachers, I guess, are the same
the country over, dedicated to impart knowl
edge even when the pay is not so good. Teach
ers in Ham Radio are no exception, they spend
hours of their free time teaching Radio T heory
and Code. T heir satisfaction is in taking a
group of beginners through the Novice Class
and winding up with a group of competent
General Class operators . We can all think back
to someone who encouraged us and carried us
over the rough spots.

The Handicapped - Last, but by no means
least, are the phys ically hand icapped . Some
are blind or near blind , some are semi-para
lyzed and confi ned to wheel chairs. Some have
heart conditions, which preclude anything but
the minimum amount of exertion. These Hams
keep in touch with the world , gladden the
hearts of our Service men and missionaries
abroad by running phone patches to relatives
in th e States. They handle emergency traffic
and by and large are always on the job . I might
add, at th is point, that there is never a short
age of ahle bodied Hams to help them keep
their equipment in shape, from checking tubes
to erecting and repairing antennas.

There are also duties and obligations con
nected with this business of Ham Radio.
Loyalty to your local Clubs and National Or
ganizations, who are trying to protect our in
terests by alerting us to adverse legislation, is
one. We are strong enough in numbers to make
our presence felt if we will take the time to
write our Congressmen or otherwise make our
thoughts known. We should pay proper hom
age and respect to the pioneers who made this
absorbing hobby possible. Our operating tech
nique should be such th at courtesy and «give
and take" should take precedence over being
"techn ically right ." There is room for all of
us in all modes, classes and frequen cies if we
will pick our spots and times. The Golden Rule
will also work in Ham Radio.

I know I have only touched on a relatively
few points on "What is a Ham," but I think
it gives the general idea .

Finally, I would like to repea t again, what
other Hobby makes possible such a variety of
interests, opportunities for private or public
service and personal satisfac tion? . .. K7GPZ
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Letters

NSD :
I got sick, sick, sick of the meaningless grid printed on

the limp plastic of the CRT of my kit 'scope. So I had

Reyco Multibond Antenno Coils
Traps for d ipoles ... high st rengt h •.. moist ure
proof gua ra nteed to handle a full KW.
Model KW-4O coi ls will , wi t h a 108 foot antenna,
provide opera t ion on 10-15-20-40-80. $ 12 .50 set.

For informa tio n on ot her models write :
fRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,

Roch ester 19, New York

FM FM FM FM FM
F' lTRU 300 150mc $4 5. 00 FMTRU 41V 30-50mc $85 .
rn r n 200 30-50me $45. 00 50BR base sta. 20-50me $85
FMTRU 800 150mc $65-$100 80Y base eta. 30-50mc $150
FMTR 800 30-50mc $65-$1 00 T44A 6A 450mc $100 and up
Also-GE Rear $35 an d up. Dumont and Link gear ava ilable .

northwest ~o! ~ ~!,;':2"n ~~~,

J im W h itfield K 6BHN• • •

\ VOK L G whomp me up a plex iglas disc with two inter
secting lines scored on it . H alf way out on each arm is a
small mark. This disc replaces that irksome g rid and since
t he human eye is excellent at int erpola t ion a high degree
of accuracy is still poss ible. T he 'scope look s 100% neater.

B ob, K OOK I

Dear Wayne,
Y ou might mention the far more popular V HF- F l\I

freq uencies of 146.94, 147.3 and 147.5 me along wi th the
V ideo Rangers on 52.525 me. T his being a channel t wo
area six meters ops frequen tly get lyn ched.

• . . Fritz Hervey W9IIU

D ear Staff:
Three days ago a friend let me glance through your

Octobcr issu e. T h ere I saw your article, "A L ike-N ew
Mixed Circuit." Since myoid Super P ro was starting to
feel its age I figured that this might be just the tonic.

So, after stuffing the mag. into my coat pocket when
my friend was occupied with that Z L station he n eeded ,
I excused myself and hurried home to see if at last this
might be my solution to tha t high noise level, low signal
level , etc.

Using a war surplus L P·5 signal generator to set an
"5" signal of 2, I found that I just could pick out the
signal through the noise. So out car ne the soldering iron,
and the rest of the elem ents.

T he conversion itself took a bit over one hour. Most
of the t im e was spent looking for the 4.7 K resistor.

A ft er alignment , th e set was tuned on and it was found
that a full 3 "5" units was gained. The conversion made
was for the 12AT7. H owever, a 12A U 7 produced just
under 2 units and a 12A X 7 produced just under 3 units .

All in all, the t ime spent was more than jus t ified in that
t he noise level that had bugged me so before was now
in the background.

Goin g a bit further, I pulled th e fi rst RF and replaced
the circuit with a cascade circuit. After alignment, a read
ing was taken and it was n oted th a t with a 12A T 7 in th e
circuit I would pick up only 2 more "5" units. So, I
pulled the second RF tube and replaced it with another
cascade circuit . After I was able to kill the oscillations
th at kept creeping in and re- re-aligning the front end, I
had gained another 2 units. Not only that , but the noise
had retreated to the point of "just barely III"

W ell, I have returned the magazine tha t I made off
with , and have had several comments fro m visitors as to
the F B way my " O L D \VA RHO RSE" sounds. A nd n ow
I'd like to thank you for pri nt ing the art icle. It sure
works good. And best of all, it mak es an old RCV R
" L IKE-NEW."

WoDSU and KoKEK are the fi rst members
of the newly formed Real Rag Chewers Club
with a six hour QSO. WA2RIN and WA2UOA
became members with a contact a few hours
afte r the WoDSU QSO. WoDSU was also the
first winner of th e \Vorked Almost All States
Certificate. \VIPY~I submitted the first cards
for the elusive DXDC award. \VAoAVG was
firs t to join th e exclusive Certificate Ha ters
Club .

1701 S. Normandie
Los Angeles 44, Calif.
Phone (213) Pl 1·0278

5•NE R
All Orders FOB 1. A. -

v

D ear Wayne :
\VA 6D E A has pointed ou t a glaring" er-ror- in T h e In

stantaneous Diss ipa teor T u be ar t icle of August (page 49).
Seems as though I forget about the other half of the cycle
in a half wave rectifier system (A voltage doubler is
really two half wave systems in series). Assuming the sup
ply is unloaded, t he capacitor w ill charge up to peak vol
tage of 1000 volts on the posit ive half cycle. O n the nega
tive half cycle the secondary voltage will be ill series
aiding polarity thus g-iving- a total of 2000 volts inverse
peak on the r ec tifier. So if there is any thought of un
load ing the supply it would be wise to use 5 silicon rec
tifiers on each side of the voltage doubler circu it. A t
\V7CS D I have never allowed the supply to b e unloaded
to the point that 1400 volts is exceeded. This is too high
for 1200 vip system used. Guess I have just been lucky.
W A 6D EA also suggests th e in stallin g of a SOOK resistor
ac ross each of the r ect ifiers to insure equal voltage division
across the series string. Again I have been lucky with my
3 for $ 1 slltcous and have not lost a ny via this route.

... Bob Baird W 7CS D

TRANSfORMER-Pri. 117 V 60 eye. Sec. 740 VCT @!
160 mo. 5 V @ 3 A. 6.4 V @ 4 A $3.50

TRANSfORMER-Pri . 110 or 220 V 60 eye. Sec. 1050 VCT
@ 220 mo . 2.6 V @ 12 A. 5.2 V @ 3 A , $4.95

TRANSFORMER-JEffERSON H5-Pri. 11 0 r 220 V 60
eye. Sec. 1500 VCT @ 200 mo . Tapped a t 600 and 150
V. TWO 6.3 V @ 10 A. TWO 5 V @ 5 A•.. ' $8.15

TRANSFORMER- Pr io 11 5 V 60 eye. Sec. 800 VCT @ 250
mo. 5 V @ 4 A. 6.5 V @ 7.5 A $5.00

SWINGI NG CHOKE-2.3 / 5.5 Hy @ 850 ma. Il OO mo. 6
KVA test $8.50

CAPACITOR-500 MFD @ 25 V C- D BR-5002 . .ecch 50e

CAPAC ITOR-250 MFD @ 50 V C~ D BR -2505 ,45e

CAPAC ITOR-4000 MFD @ 50 V ., ,$1.50

CAPACITOR-8000 MFD @ 55 WV C-D $2.75

CAPACITOR-75 MFD @ 50 V Ast ron Mini -mite . . 35e

CAPACITOR-24-24 MFD @ 450 V can type , 35c

CAPAC ITOR-BU D va riable 150 MMFD MC-1 857 75c

DI ODE5-IN55B , ,30c

DIODE5-1N264 ., 20c
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New Product

R. E. GOODHEART CO., INC.
Box 1220-GC BEVERLY HILLS, CALIF•

Write stating your specific needs in lab
type test eq uipment: Scopes, Signal Gen
erators, freq. meters, e t c., etc.

RAD IO RE CE IVER AND / OR SP ECT RUM STU OI ES
R· 54/AP R-4 revr Is the I I. t ube 30 me IF etc. for the
plug · ln t un ing uni ts; has S_mete r, 60 ey pwr I ply. Pa n.
Video &. Audi o outp uts. AM. Cheeked. aligned. With Ileads
for 38·1000 me, pwr plug &. Handbook. $164.00
fob Los Ang. les . .

(Add S30.00 for 60 ey AM/FM Instead of AM. )

COMMUNICAT IONS RE CE IVER BAR GA INS
BC453B : 190· .550 ke a-tube super het w/ 85 ke If ' l , Idla l
as long-wave revr, as tunable I f &. 115 2nd eenvert . W/ lill
data. CHEC KEO ELECTRI CALLY $12.95
Grtd. OK I II Ibs. fob Los Angeles .
Same. In ha ndso me tlbind w/pwr I ply. spkr. $37.50
et e. • ready to use, I, our QX- 53.5. 19 Ibs. . . . .
RB S : NayY' l pride 2-20 me 14· tube superllet has vatee
fIIt.r for low noise. ear-savin, AGC. hi gh $tns. &. 1. I"t .
I f 15 12.55 kc . Cheek.d. ali i ned. w/pwr I Ply. eords.
tech data. r.ady to use. lob Char leston, S. C. $69.50
or Los Angeles .
R.45/A RR . 1 brand new. 12.tube l uperhet .55·45 me i n
6 bands. S ·m.t.r. 455 ke If ·l . I.tl filter. 6 te l. pOliti ons.
ete . Hot a nd eompl.te. i t ean b. made stili b.tter by
doubl.-eony.rtlnl i nto t he BC-453 or QX-,S35. Pwr I ply
Inetudes DC lor t he automatie tunIn, motor. $179.50
Fob San Antonio .

Time Pal' P lan: $ 11.9S down. I I I. $ 16.03

60 CY AC fROM 12 V DC . , .& Vi CE VE RSA l
Com bination tran alat or-lzed Inverter & 12 y battery eha rl".
Id. al for Boats. Ca mping. FI. ld Trips, Autos. P lugs nto
115 y 60 ey to ehargl battery at 8 am p rate , tap.rs to 2
am ps. Swlte h t o Inveetee and the 12v batt.ry sup plies 11.5
v 60 ey (sq wav. ) for lights, TV. radio. ereetrte dr ills.
ete., anyt hing at all Utept tlPaeltor_start moton. Thou
sands sold at doub le t nese pr ien to Automotive t rade,
Th is Is n.w materia l. guaranteed OK. fact orY IIYer_run .
with Inst r uetlon Booklet.
250 W 2.5 a mp Int.• 200 W 1.8 a mp eontinuous. $57.50
1.5 Ibs. net fob Los Ang. ln .
500 W 4.0 amp Int.• 300 W 2. .5 amp eant. M. t erl d. Starts
d.ad tl rs from 115 y IIne l $137.50
55 1bs .
(Intermittent use means 15 minut es t otal in any I hour. )

SILICONS LESS THAN 13c!
R" t ifl . r P.ehge : 50 t op·hall &. 50
stud-lIIl1. PI V' I range from 50-600.
eurreets 0.5-1 .8 A de. Rejected for
Ast n nauts . unmark.d, but lar,l plr·
eentag. OK for Earth P&Ople. You
grad. th.m with Instruetions w. In
e1Utll. Guarante. : Grad. t hem within
10 days; If you don 't get . noug ll value
to d. light you, return for r.fund. B.
smart . do your own gradin g!
100 Diodes. $ 12 95
PO STPA ID •

2·METER RECEIVER & 216/ 10 METER XMTR
SC R•.522 "yr. l mtr , raek &.
ease. en. eond. /9 tube. In·
e1ud. 832A·s. 100-156 me AM.
Satisfaction ,rtd. Sold at leu
t llan til. tube eost in surplus.
SIlIll wt 85 Ibl. f ob Bremerton.
W• • h. $ 14.95
Only .
Add $3.00 for co mplete techn ical
data group Ineluding or igina l
. ellematin &. parts lists. If , xU
formulas, Inst ruct. for AC pwr
sply, for rew r conti nuous t un ing .
for llnltr 2-met.r use, & for putt ing xmt r on 6 &. 10 meters.

Epsilon
has come up with a corker of an idea in

thei r new code practice record ... it tells the
story of Nicola Tesla. [ doubt if you could find
a more interestin g or incredible story to tell 0 11

a record either. Tesla was a fantastic genius,
though few people know much more about him
today tban tbat he probably had something to
do with the Tesla coil, whatever that is.

Tesla, this man of which few of you have
heard, probably did more to make the world
th e modem place to live that it is today than
any other single man in the history of the
world. He has had more impact on OUf lives
than any world leader. Testa was not just an
inventor, he was a discoverer of basic princi
ples. This is April and I'm making it all up ,
eh? Well, this is fact .. . Tesla lived and he
changed the entire world as a result.

What, you ask skeptically, did Tesla invent?
He discovered so many basic principles that it
beggars the imagination. As a starter he dis
covered alternating current. He invented the
ac generator, the ac motor, the transformer,
the high tension transmission line, the electric
clock, etc., and had virtually all of the basic
patents in the field. He gave us every essential
of modem rad io, including the tuned circuit ,
the loudspeaker, remote control and even ra
dar. He discovered neon and other gaseous
tube lighting, fluorescent lighting and even
some lighting methods beyond those we now
have today. He planned and started construe
tion on the first true broadcasting station, sev
eral years before engineers even admitted that
it would be possible for voice to be broadcast.

It was Tesla who conceived the three phase
system as well as single phase system. It was
he who established sixty cycles as our power
standard . \ Vho th ought of putting transformers
in oil? Tes!a. In 1890 Tesla demonstrated the
first d iathermy machine. He discovered "X"
rays and described them quite accurately 13
years before their official "d iscovery." He
developed the first radio tube in 1890 and de
scribed his proposed broadcasting system in
1893. When you consider that Marconi started
studying electricity in 1895 this is perhaps in
better perspective.

Tesla came up wit h many more incredible
discoveries ... some day I'll have to write an
article all about him. You'll find this Epsilon
record not only a great help in learning the
code, but of great interest for its con tent.

. . . W2NSDI\
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Heath 6M
SSB Transmitter

Kent Mi tche ll W3WTO

Almost every metropolitan area of the ginning right at the m ike input, let's follow
United States h as experienced a boom in 6 the audio through the rig un til it emerges from
meter activity during recent years ... due in the antenna coax jack as a single sideband rf
no small respect to Heath's introduction of signal. The heart of the rig is the balan ced
their now famous 5 watt power house, the modulator shown in Fig. 2. A speech amplifier
"Stxer.' Then too, and especially during band not only boosts the mike input , but attenuates
openings, quite a few of the boys may be the audio frequencies below 300 cps and above
heard modulating a Heath 120 watt «Seneca." 3000 cps, which experience has shown to be
Ind eed , OUf most popular VHF band might the only really necessary range for good voice
sound altogether different without Heathkits. intelligibility. The audio is now split into two
Now however, 6 meters is going to sound dif- equal, but 90 degree out of phase signals by
feren t with Heathkits . .. namely the HX-30. an aud io phase shift network. Amplified by
T his new SSB transmitter is going to become V3A and V3B, these voltages are applied to
as popular as sliced bread! the grids of balanced modulators V4 and V,5.

A complete , self-contained unit (not a An rf carrier is generated at 11.5 mc by a
"transverter"}, the HX·30 offers a fr equency crystal controlled oscillator V2B and also ap
coverage of 50 ,0 to 54.0 megacycles in four, plied to the grids of the balan ced modulators
1 megacycle steps, an ultrastab le fine tuning after it too has been split into two 90 degree
VFO, and excellent on-the-air audio character- out of phase signals. So now, at the grids of
istics with unwanted sideband suppression on V4 and V5 we h ave two separate carriers be
the order of 40 db. Carrier suppression is 50 ing combined with modulation. Here is where
db below maximum rf outp ut. we eliminate the carrier and produce the de-

Provid ing 10 watts peak envelope power sired single sideband signal. Both balan ced
output SSB, 10 walls of CW, and 2.5 walls modulators, consisting of two triodes each,
with AM , the rig m ay be used as an exciter for V4A, V4B and V5A, V5B, each have their
a linear amplifier (such as Heath's HA-20, to grids connected in parallel for rf, and in push
be featured in a later article ) , or run "bare- pull for audio through. The plates of each
foot" with excellent results. balanced modulator are connected in push-pull

The single sideband signal is generated in through a common tank circuit and are 180
this transmiller by the phasing method. Be- degrees ou t of phase wi th each other. The

V4
BALANCED

~:lA u MODULATOR
SPEECf AUDIO~ ODULAT OR

CARRIER RF PHASE BALANCED 1T PHASE
SHIFT OSCILLATQ! SHI FT M ODULATOR

V'B TANK
l vox aJRE"LAy l MODULATOR I V5

BALANCED
~I MOCULATOR

1. 5 me

RF OUT

SO-S4 MC

OSCIL LATOR

II~ MC 42,4SMC SO-S4MC
1/2 V9

;
V6A V7 I V6 FINAL

1st MIXER 2nd MIXER DRIVER
50.0-54.5 Me 8-9MC 1/2 V9

HETERODYNE tyFO ,~
FINAL

OSCILLATOR CRYSTA L

FIGURE I
HX-30 BLOCK DIAGRAM
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6 146 Tu~. new
Tested and Guarant eed $2.25 ea, 2 1$4.00

TI S A RC.S X mrr, 2. 1· 3 me HRA XD XEW
or ig inal sealed cartons $9 .95

$7.50
R G · l 1A fU Coax Cable (72 ohm )
100 ft roll w 1'1.·259 ea end

HEWLETT·PACKARD
400 D YTYM's

New . . . . . . . . . . . . . . . $135

Read·N·Save
$425.00

B erkeley ~t odel 5500C U niversal 100 ke
cou nter & t imer L ab tes ted-perfect

$12 .95

T -179 /A R T -26 T ran sm itt er s 300-600 mc. 35w
B rand n ew "" ftubes. for ham T V $59.50

Coax Relays S P J T 28vdc
Gen eral Commu ni cat ions J N I2QRC or
T hompson P roduct s 10 566. New $17.95

B C-46J A Transmitter and A M ),[odulators
co nverts to 6 mtrs. uses 8 15 fin al 2 ea
6L 6 Modulators-new w / t ubes $1 9.50

-MONEY BACK GUARANTEE ON
ANYTHING WE SELL

ALL SHIPMENTS F.O.B. BRONX, N. Y .

SPACE ELECTRONICS CO.
218 West Tremont Ave. , Bronx 53 , N. Y.

TRemont 8~5222

$18.50
$25 .00

$1.00
$1.25

250TH
4X250f
807 .....
6AN5 .. .

NEW SURPLUS TUBES GUARANTEED
$7.50 8005 ... $14.00

$10.00 4·250A . $21.00
$35. 00 588 1 . . .. $1.50

58.50 4-125A .. $20.00
$7.50

2C39A
3CX lOOA5
6 161
829B
4·65A . ..

We buy & sell large quantit ies of Military and Com
mercial Test Equ ipment. AN/GRC. PRC. TRC and test
equipment TS and AN / UPM or URM. What have you
for sale or trade?

Pl 258 double female connector . . . . . $.70
DB Mete rs 31h" rd-l0 to + 6db I mw @ 600 ohms $275
Sperf Vacuum Switc hes for ART.13, etc. NEW $1.00
Velv et Verniers w I large knob NEW $1.00
600 Ohm 300 Watt Non- inductive Resistors . , . . . . $2.50
WE·255A Polar Relays for TTP . . . $4. 50
Soc kets for use with above relay ... . . . NEW $2.50
Ohmite Z 28 rf Chokes 3 / 1.00
Ohmite Z 144 rf Chokes , . ... 4 / 1.00
leach Relay #1351 110 vac spst . 2.00
Pl ·259 or SO·239 coax conn . . . .3 / 1.00

BC ELECTRONICS
2333 S. MICH IGAN AVE.

CH ICAGO 16, ILL. CAl umet 5-2235

NUVISTORS rep eat of se ll-out . New Shipment .
8RA ND NEW. RCA bulk pocked

6CW4 or 6DS4, choice, postpa id, 3 for . . $5.25
close ou t. ZCW4 , postpa id, 3 for . .. . $4.25
Sockets for a ny cbove, with order. 3 for . . . . .50

TUBES
For followi ng , please add suff icient to cover pos tage
& insurance. For Illinois de livery cdd 4% to cover
soles tax,
1625* tubes, SYLVA NIA {5 tbs.t, or N. U. (3 Lbs.t
minimum moil c-oer 12 tubes for $2.00
6DQ5 $1.75; 6DQ6B $ 1.00; 161 6· $1.00; 6 146 $3.00;
807 $1.00; 3B28 $3.25; 5AW4 $.79; 5R4CY $.89
QBRAN D NEW , others "pull-ouh" h om new sets.
A ll are full y g uara nteed. No se co nds or reieeh.

GOODIE SHEET h ee with every order
SAV E YOUR lOOT! I' ll have a wag c>n teed of
GOODI ES at the Montg omery , Ala . homfo:r Sunday,
Apr. 21.

LAFAYETTE RADIO ELECTRONICS
ASSOCIATE STORE

6306 Bea(h Blvd ., Buena Park, Calif.
See t he new l a fa yette and Ha ll itrafters Tra ns: eivers!

Plus Hommorlund, Hy Coi n. c esce an d othe rs

Phone (7 14 ) S22-1193 73 d e Georg ~ D :lYb W6SJ

product of all these phase relationships re
sults in the carrier being balanced out and four
sidebands containing the audio, with two in
phase sidebands combining and two out of
phase sidebands canceling .. . leaving only
a single sideband signa l. A more detailed ex
planation of how this phasing occurs may be
found in severa l good texts available, such as
the Single Sideband Com munications Hand
book. Howard W . Sams and Co., Inc. (S6.9.5
from Rud ie Bookshop ) . T wo CARRIER BAL
Ai\'CE cnntrols on the front panel of the HX
30 are pots in the cathode circuits of the bal
anced modulators and enable their output volt
ages to be adjusted for equal amplitude.

Transition from upper sideband to lower
sideband , and vice versa , is performed simply
by reversing the phase of the aud io signa ls on
the grids of the balanced modulators. Placing
the 1\IODE switch to the A~I position removes
the aud io from the grids of V.5, unbalances
V4A and V4E, thereby reinserting the carrier
in the output at T4 and combining it with two
ou t of phase sidebands. , , or in other words.
givin~ us a conventional A~ I signal. The C\ V
mode is produced in a likewise manner, w ith
the exception of removal of aud io from both
the balanced modulators,

So, we now have a SSE rf signal at 11.5
me, a long way from 6 meters, but from here
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mind. Rapid assembly is made possible by the
use of four heavy duty etched circuit boards
and three precut and laced wiring harnesses.
Obviously, a great deal of forethought and
planning went into this transmitter, both

Fig. 4

mechanically and electrically. To cite one ex
ample, the tubes and circuit components are
located on opposite sides of the etched circuit
boards. \Vhen the boards are mounted, the
tubes protrude upward through the chassis,
thereby isolating the components from tube
heat. Another example along the same lines
is the complete isolation of the VFO tank
circuit from other circuits. Fig. 3 shows the
interior of the VFO tank compartment, prior
to its complete shielding. On the right is the
VFO frequen cy capacitor. to the left are a
bandspread trimmer and a temperature com
pensating capacitor. Fig. 4 is a close-up of the
VFO circu it board. Note the two crystal
sockets which are for optional crystal control,
utilizing the triode section of the 6CH8 VFO
as a Colpitts oscillator. Figure 5 shows the
completed VFO assembly. The large fin e
toothed gear visible in the background is a
portion of the VFO gear drive assembly. Pro
viding exceptionally smooth VFO tuning, the
helical gears give a ratio of approximately 45
kc per tum of the spinner knob. Nine inches
on the slide rule type dial equals only one
megacycle of the 6 meter band! Compare that
to your present 6 meter VFO or receiver d ial.

Alignment of the comple ted kit is simple
and requires a minimum of time and eHort. An
unusual feature is the use of test point jacks
and a test p robe connected to the front panel
meter for alignment. The meter is then nor
mally used as a rf power outpu t indicator and
to nun out the carrier. The initial adjustment
of the audio phase and amplitude controls re
quire an oscilloscope for optimum suppress ion
of the unwanted sideband , but once set need
no fu rther attention.

Other features of the HX-30 well worth
mentioning include complete shield ing of the

•

•

Fig. 3

signal, between 50 and 5 1 me. Other 1 me
segments of the band may be covered by
changing the first oscillator crystal to the ap
prop riate frequency. A 3 L~ crystal will cover
51 to 52 me, a 32.5 me crystal will cover 52
to 53 me, an d a 33.5 crystal will provide an
outpu t between 53 and 54 mc. Output of the
second mixer is coupled to a 6AK6 d river am
pli6er (V8) and then to the 6360 final am
pli fier, operating as a push-pull Class ABI am
plifier. Link coupling is employed from the
final to the rf ou tput jack.

Assembly of the IlX-30 is a pleasant and
satisfying task. easily accomplished within the
30 hours mentioned in the Heath ads. Actual
ly, I required 29 hours, in spite of the fact that
I was taking notes and photographs as con
struction progressed, having this article in

Fig. 2

on out the rest is easy. The 11.5 me signal is
coupled to the pentode section of a 6U8 tube
operating as a mixer, where it is heterodyned
with the output of a crystal controlled oscil
lator, the triode section of the 6U8. When the
oscillator crystal frequency is 30.5 me, the out
put of the mixer is 42 me. When this 42 me
signal is heterodyned in the second mixer, a
6C B6 (V7), with the output from the VFO or
an 8 to 9 me crystal, we will have a 6 meter
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See p . 44.
up Feb., ' 62
pp 73

3.50 pp
US5 ea .

11.50
4.50 pp
1.25 p p

2.35 eo . pp

$ 3.00
6 .00

$24.75 pp

22,75 pp
OTHER SPECIALS

Unit l lA ISRT 141
Unit 11 B ISRT I41

$ 6.00 pp
6.0 0 pp

Unit 1 less tubes

Unit 1 with tubes (2-5814,
1-5654) . .. .

Unit 8 ISRTl 41 .
Unit 9 ISRT I 41 .
15 me if cons-quality-curren t a ircraft type--New set o f 4 . . . . . . . .. . .. ..
Collins 455 kc if- with three selectivity positions (2, 4 , Ske) New ,., .
ARCS/ command receivers---guoranteed opera ting cond., fo ir phys. cond o 6-9.1 mc .
R4A I ARR2 rece iver-New . .. . . .. . .
A lignment tool k it- 9 piece---New , .
Coll ins 20 watt modulat ion transfo rmers (TCS type) New .

Ch~ck o r money orde r wit h o rde r, please

RITCO ELECTRONICS BOX 156, ANNANDALE,

SPECIAL
100 kc Crystal Osc. Unit complete with
crystal & oven thermostat ica ll y COn
trolled . .00 0 15 % accu racy or better.
Un it #' 1 (Z 200 1) of SRT 14 transmitter
(see article "A Precision Freq. Sta nd

ard " Feb. 63, 73 page 88)

BRAND NEW in orig ina l boxes
schema t ic included

final tank assembly, copper plated cabinet in
terior, built in VOX and anti-trip circuitry,
and grid block keying along with a key click
filter for clean CW signals. Although the rig
was basically designed for SSB operation, it
will produce good signals with other modes of
transmission . .. no skimping was done here.
Also, all Heathkits now include a suffi cient
supply of multi-core solder at no extra cost.
Another pleasant surprise was the inclusion of
five free log books and a fine simulated leather
vinyl cover.

On the air tests resulted in reports of ex-

Fig. 5

cellent audio quality, no trace of carrier and
very good suppression of the unwanted side
hand. Several QSO's were made with stations
75 miles over the Blue Ridge mountains, quite
a haul for only 10 watts on 6 meter ground
wave, and a feat that is hard to duplicate with
a lot more watts of AM from this QTH. Need
less to say, sideband really gets through.

Even as I was testing my own HX-30, I
heard several other local sta tions using them
on the band. Haven't you ordered your HX-30
yet? See you on 6 meter sideband!

.. . W3WTO
S PEC IF I C AT I O NS

F r equency CQverage--50.0 to 54.0 megacycles in fou r,
I m~acycle segment s. V F O or crystal cont rol.

E mission- 5 SB, selectable upper or lower sideband . AM
(inserted carrier w ith lo w level, amplitude modula
tion) .

R F P ow er Output - 5 S B ( P .E. P.) 10 watts
AM 2.5 watts
CW 10 watts

Carrier Suppression- 50db or more below maximu m ou tput.
Unwanted Sideband Suppression- 40db or more below

maximu m ou tpu t a t 1000 cps inpu t.
D is tort ion P roducte-c-Sndb or mor e below maximum output

at 1000 cps input .
H u m and N otse-c-audb or more below m aximum ou tput.
O utput Impedance--50 to 75 ohms u nbalanced.
Crystals- U .S Carrier oscil1ator (furnished ) 30.5 F irs t

heterodyne oscillator (furn ighed ).t,. providing opera
t ion between 50. 0 to 51.0 me. Crystals for h igher
band operation are not suppl ied.

Audio F requency R esponse--300 to 3000 cps.
Keyin g- Gr id block k eying with key click fi lter.
V FO Tunin, K nob Ratio--A pproximately 45 kc per tum.
P ower Requirements-e-Ll Z VA C 60 cps @ 95 watts.
D imensions- 16% " wide, 10}i" high, 10" deep.
W eigh t-40 pounds.
Price--$189.9S
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ten weeks for Life, Changing T imes and
Aq uarium. And thc d ifficulty I had with the
S ational Observer! I subscribed to it twice
(poor memory ) when it started. First I tried
to have the two subscriptions made consecu
tive, then, after I had read the paper for a
few days and found it a crash ing bore, I tried
to cancel my subscrip tions. Fat chance. I gave
up after about ten letters, none of them nasty,
and let them send the silly papers until they
got tired. Newsweek is a lot better.

Our subscriptions are now being handled on
a daily basis right from our headquarters and
complaints, which are almost unknown now,
are handled immediately. No matter how good
we are from now on I know I'll have fellows
come up to me at conventions years from now
to tell me that they have never subscribed
because they heard that we never send sub
scrip tions. I'll kill •em.

loAR YS ARRL
Letters to the Institute of Amateur Rad io

have divided themselves into several discreet
groups. There are those from fellows who are
interested in our present projects of travel
and aid to Ham-TV, wide-band F~I, etc.
Then we fin d a group of letters from fellows
who are suspicious that the IoAR is out to
get the ARRL, which seems to me to be rather
silly, at best, in view of the clear statement
that was made wh en I first announced the In
stitute. Then we have letters from fellows wh o
sugges t functions for the Institute over und
above those so far outlined . No doubt, as the
Institute gathers force, there will be services
that it can render and activities that it can
foster, hut much as the large group of ARRL
dissidents dislike the idea, I believe that we
should make it a basic tenent not to overlap
or d uplicate services and functions of the
AHHL.

Quite a few letters express the thought that
amateur radio is not being adeq uately rep
resented and that something should be done
to improve this situa tion. They suggest that
the Institute should attempt to represent the
amateur. Frankly, I am astounded at the ig
norance of fellows who make such a sug-

K6llX would like to make schedules with
other hams who suffer fro m Logorrhea.
\V6H1\C please note.
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gestion. Surely by now they must know that
the Institute cannot represent the amateur.
Surely they must have absorbed some faint
notion of the present legal setup in our coun
try for the changing of our rules and regula
tions. Is it possible that anyone can, after all
these years, be unaware that it is the ind i
vid ual amateur that has full say on these
legisla tive matters and whose responsibility it
is to communicate his interests to the FCC
directly? The FCC made it as plain as they
possibly could that while they would consider
the comments of all clubs and interested
groups on any proposed legislation, that the
decisions on all matters would be made on the
basis of the arguments submitted by all in
terested parties. This means just what it im
plies: the FCC wants to hear di rectly from the
amateurs, not from the Institute. The In
stitute cannot, unless it wants to set up its
own laws, represen t the amateur.

Since we are all on the air and can talk over
ideas that we have with an unlimited number
of fellows in this way, we arc an in a good
position to work out new legislative proposals
to submit to the FCC. Our magazines are a
fine sounding board for new proposals too, for
they make it so everyone can consider the
new ideas and d iscuss them on the air.

It is unfortunate that so few amateurs are
apparently interested enough in their hobby to
register their op inions with the FCC on pro
posed rules. \Vith apathy at its present level
it is quite possible for a handful of fellows to
exert a strong influence on the hobby. Someone
has to speak out for our hobby . . . why
should n't it be you? we lost our "battle" for
reciprocal licensing last year just because
everyone was hoping that someone else would
do something. The best we managed to st ir
up was a small flutter of letters. Some hattie.

Let's suppose that you have thought things
over quite a b it and feel that you have some
good practical ideas for changing the present
amateur regulations. After talking these ideas
over on the air and finding that you arc not
out there all alone with your grand plan, your
next step is to put your ideas down on paper
and document them with all the facts you
can. Send this paper and 14 copies to the
FCC, Amateur Division , Washington ss, D. C.
The Amateur Division is run by some mighty
savvy hams ami if you are ou t in left fi eld
somewhere in your petition they will either
tum it down or let it die of starvat ion. If your
ideas seem to have promise they will p robably
feed the peti tion into the hopper and it will

(Turn to poge 11 8 )
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MESHNA'S STUPIFICATIONS

BC-733 RADI O RE CEIVER , converts to
regular FA! r ece iver . converts t o 6 mete r
and 2 meter receiver . With all tubes,
xlnt. _.. _$7. 00

R E MOT E CO NT ROL, hrand new, con s ists
of tel. d ia l , seres n in dica tors, switches ,
Dots, lights , hou sed In gra}' aluminum
ease. Gov't cos t $150.00. Exnerfmenters
deHght. Wgt. 29 Ibs . . $6. 00

P H ILC O LINE T ERMI·
NATION & signalllng
unit, standard r ack mount,
contains hybrid 001 1. r e
lays (4 ) transformers (115
v 60 c) tram "ToO pad,
rec " T " pad. 3.5 kc O'C
sect , t ubes, etc. I mp. 600
ohms . Oood for tone patch .
signalling on line, etc.
Oov' t cost $421. 00 an d
brand new in gov't pack
age. Shipping wgt. 33 Ibs.
La te s tyle eqnmt. $12.50

TR C-8 R ECEI V ER, 230-250 me.
easily modtrfed for 220 or 2
meters. W r i tte n up in "CQ"
:\[aY-June H160. lluilt In s quelc h.
s peaker. 115 voH 60 cycle power
SUIlDly . O urs like brand new in
rlesk-trpe t runk. Schematic In 
cluded. Wgt. 100 Ib s. , ... $35.00

DUA L MI CRO·AMMETER /150 microamps),
used for conversion to teletype rrec. shUt and
tuning Indicator. We Include cons. sheet.
X lnt used . . .$2.00 brand new condo . . $2.75

N ICK E L CA D MI U M B ATTE RY , the u reume
battery 1.2 volts 4 amp hr. charge & discharge
Indefinitely. No known lire termination. Xlnt
charged, read}' for use. $2 .00

MOOEL. 14 T ELETYPEWRIT E R. I n 
eludes typing keyboar-d, Printer, cover.
x otd " as is ." some outt-uaes rna}' be
broken. u rh eewtse in fair cond ltlon.
. . .. .. .. .. ... . . ._., $32.00

We s t ili hayc some 11 /16 punching
tape, 40 rolls per carton. Two car tons
make 100 Ibs . save on shlpp lnJ/:.
per carton. $5.00

N A V Y ARB RE C EI VER isme-cn.ce me.
Covers 40-i5-80-16U meters . Xlnl wlth all
runes. . _ . _ $32.00

80-453 (Q-S'f l 190-550 kc exlnt . _. _ . $ 12.75
80 M ETER AR C- S (3-4 me) t ra nsmit te r , x1nt $ 9. 50
BC·458 (5.3-7 me) transmitter, dnt I 8.50
AR C· 5 MOD ULATOR MD· 7, b rand new . . . . . . . 8.50
17 FT. BALL OON , double plastic, wgt 26 lbs ,

alumInized .. _ . . _, . _ . __ $ 4.50
RA_ 62, AC Supply for SCR-522, xlnt __ $35.00
28 volt DC su pply 4 amps rrom 115 volt 60 cycle, unused $12.50
MAGNETI CALLY RE GULATE D S UP P LY , brand n ell'.

Outp ut 150 D C 3.4 amos plus 300 volts 3.2 amps .
Wgt. 100 Iba., 2 rack panels $50. 00

PHIL CO TRAN SI ST OR S , H F OSC/ CO :\,V s imilar to
S U-l(l(l _. . 80c ea., 3/$2.00

1, 1)00 KC C RYSTA LS, HC·G hold er . _.. . . . . . $ 2.2 5
TRAN SI STO RS , 15 pieces P:\,P lull' voltage, OK . . 15/ $ 1.25
NATIONAL TR AN S . CO ND, n 1K-150, 151)-10. 5,

unused . .. $ 1.50
220 MC DIPOL E ANTENNA, B rand N ell' w/ ccex socket $ 3.00
TE CH . MAN UALS , f resh a s new: anyone at $2.50 B C -GO:).
B C- 659 , DC-G83, DC- l ,OOO, AH:-<·6. ARC·27. T ak e your choice.
C RYSTA LS, H e -6 lUetal holder. Yuur choIce $1.00 each 37.85 ,
38 .85, 39.85, 40 .85. 41. 85, 42.85, 45.85, 46.85. 47.85, 48.85,
49.85, 50.85, 51.85 , 52.85, 53.85, 23.635, 24.544, 25.635, 26.259
mo.
" LM" POWER TRAN SFORMER , original Issue, 115 volt 60

cycle In. . $ 1.75
itS·49 TRAN SFORMER , 4260 volts CT 300 rna, unused

115 V 60 Cycle In. S 15.00
IBM WIRED MEMOR Y PLANE, 4096 bit _ S 12. 50
IBM MEMOR Y D R UM $ 50.00
All material FOB Lynn, Mass . (you pay shipping),
New catalog # 62F, Rush I Oc handling charge.

JOHN MESHNA JR.
19 ALLERTON ST" LYNN, MASS. phone 617-595-2275

IT ADDS UP
let's sit down and discuss this matter of subscribing calmly and unemotionally. The fact that

we are almost insa ne on the subject of your subscribing should have no bearing on the matter,
What matters to you, primarily, is that by subscribing you pay less for your magazine (only 2Sc
a copy on a three year subscription, a saving of $5.40). You also don 't have to fret over pos
sibly missing one of our special issues which seem to disappear from counters and news
stands almost overnight. Heh, heh ... wclt'H you see our special June surplus issue. We are
also preparing special sections on towers, quads, VHF, etc" for future issues. Your subscription
copy comes to you wrapped in a sturdy wrapper so it won 't be dog-eared and beat up.

Nom e . Call , .

Addre! s _ _.. . . . . . . . . . . . . .

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

o $9.00 Three Years

Zone _. . ... State

o $6. 50 Two Years

- .City .....

o $3.50 One Year

o $40 Life (yours or ours)

s ac each enclosed for th e following back issues

lion . ' 61 and Jun e ' 62 out of print) Class licen se . .. .... . . . .... . . .. ... .. ... . ....... . . .. . ... .. .

D $1.00 enclosed for one year membership in Institute of Amateur Radio,

13 Peterborough , N. H_
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J . J. GLASS SPECIAL!
GONSET AM COMMUNICATOR

(Fixed Freq . )

Special 18W COMMUNICATOR xtal-controlled on
T ransmit & Receive. Range 118 to 174 Me. I DEAL
for Net Control, or fixed or mobile Net Stations &
Repeater-s I
This compact t ransceiver, 8" x 12" x 5" (weight 18
Ibs.) was designed for rugged commercial usc. Covers
a Meters and is easily adaptable to 6. 18 watts RF
power input . Receiver & Transmitter crystal controlled,
range 118-174 Me. Receiver is double-conversion super
het. Available in 6 OR 12V, specify which desired.
Self-contained speaker. P ush -to-talk hi-impedance mike
input. Bu ilt-in power supply. NE\V (not checked),
but less tubes and microphone . . . $67.50 each, or
will swap for . . .?
NOTE: We have just designed a tunable two meter
conversion diagram for the Gonser G·150 which will
be included free with each purchase of t his unit . These
sets are also available complete with tubes and mikes
completely checked ... $129.50 FOn Los Ang'eles.
WE BUY military radio gear (, test equipment, GRC,
PRC, TS, etc. Will swap or buy for cosh.

Send for new Catalog! J. J. GLASS CO.
1624 S. Main St'1 Los Angeles 15, Calif.

Phone (;,£ 13) R19-1179
Fridays 'til 9 D rop in or write!

MOBILE HAMS! T.V. SERVICE MEN!
Prevent theft of your equipment with a

MELCO ALARM SYSTEM
Complete kit to ere

teet all doors; hood
& baggage ccmpert
ment, wi th a powerful
12 volt sire n, pick.
proof lock switch &
two keys, six SWitches,
SO feet wi re, assorted
h a r dware, wi ndow
st ic ker & installat ion
instruct ions.
ALL BRAND

NEW . . ... $34.95
BC·221 FREQUENCY METER With origi nal cal ibration
book & crystal. Excellent Condit ion ___ " . _ $69.50
VHF SIGNAL GENERATOR 100·156 MC with crystal
osci llato r & modulation wi th schematic. Excellent
Condition . . . . . . .. . . . . . . . .. .. _. .. .. $ 9.95

SEND MONEY ORDER OR CHECK WITH ORDER
Write Dept . 734 for Bullet in #38 " LOADS OF BARGA INS"

R. W . ELECTRO NICS, INC.
2430 SO . MICHIGAN AVENUE CHICAGO 16, ILLINOIS

Phone: CAlumet 5-1281

CA L L . L ET TIO R S IG NS
O ltD ER }'our ealt In neat

2·1neh dte cut letters
with finished base. Just
right for the shack. You
aasemhle-e-Lettera r 3/32"
sftver s howe a r d Itock.
B ase : Stalned select qual 
Ity wood.
Price $1.50 postpaid

NEW PRODU CTS
Dept. D, BlII 481

Grand HaYen. Mhh.
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get a docket number designation. Once pub
lished , you can be sure that every amateur
who doesn't like the idea will be grumbling
about it and many will file the necessary fifteen
copies of rebuttal. Supporters will also have to
send the usual 15 copies. You can also be
sure that the ARRL will file their comments,
While the ARRL comments are not supposed
to carry any more weight than individual
comments, you can be sure that they will
be well thought out and, if for no other reason,
on this basis alone carry much weight in the
fin al analysis.

If not too many good reasons have been
brought out by interested amateurs and the
League agai nst your proposal, it is possible
that the FCC may eventually change the regu
lat ions and your brainstorm be put into prac
tice. This has happened to a lot of fellows
down through the years. I remember quite
vividly the violent and long drawn out battle
that we had over getting RTTY FSK on the
lower frequencies. Everyone seemed to be
against us, but we finally made it.

It doesn't seem to me that there is any
need for the Institute to enter into this busi
ness of representation of the amateur. The
ARRL is doing what little representation that
is possible these days, so why duplicate?
There are more than enough undone things to
help our wonderful hobby without attempting
to duplicate existing functions of the ARRL.

TV on Two ", Six

The Institute has been busy supporting one
of the smallest of the splinter ham groups, the
Ham-TV'ers, by submitting a petition to the
FCC for the allocation of two one megacycle
television bands in the upper reaches of the
six and two meter bands, Should the FCC take
favorable enough action on this petition to
assign it a docket number we will publish the
full text of the application.

Some of the systems for get ting a television
signal on the air are so simple now (see our
book on Ham-TV by WOKYQ and the bi
monthly ATV Bulletins) that the major limit
ing factor holding back the development of fur
ther experimentation is the restriction put upon
us to remain on the 420 me band or above.
Since one megacycle wide TV has been proven
practical and since the top two megacycles of
the six and two meter bands are virtually un 
used at present and are not needed to provide
adequate frequencies for AM, CW, SSB or
RTTY communications, their use for ama
teur television would not only facilitate the
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SURPLUS BU Y S!

Send for Catalog 526

Arrow Sales-Chicago, Inc.
2534 S. Michigan Ave., Chicago 16, III .

.95

1.95

6.95
47.50

7.95
69.50
12.95
24.95
39.95

(minimum order $3.50 please)

GO NSET special 18 watt AM transce iver. Tunes
118-174 me (covers two meters and can be adapted
to 6M), 8'/ x 12" X 5", 18 Ibs. xta l controlled on
xmt and rec. 12 volts, bui lt in power supply . like
New, including tubes $99.50
Q-5er Command Rec 190-550 kc, exc . , .. , $12.95
2.1 - 3 mc Command xmtr NEW _. $5.95
3 ·4 mc Command xmtr exc $6.95
4 • 5.3 mc Command xmt r exc $4.95; NEW .. $6.95
5.3·7 me Comma nd xmtr exc $4.95; NEW .. $6.95

HS-23 hi imp headset; NEW $4.95
HS-33 10 Imp headset 600 ohms, NEW $5.95
RTl9 /ARC·4 2M t ransceiver ; NEW . . . $29.95
12 volt dynamotor for ARC·4 exc $14.95
Tl 93 / VRC·2 xmtr 6v exc (30-40 mc FM) .. $19.95
R237/VRC-2 rcvr 6v exc (30-40 mc FM) . $24.95
VRC·2 convers ion booklet pub by 73 $1.00

SURPRISE'. 20 Ibs. misc. parts guar
anteed to delight $1.95

AND BEST DF All, WRITE FDR DUR
48 PAGE CATAlDG

Phone 213·WE 8-3731

R 2t/ ARC 5 VH F Receiver 100 to 156 MC $19.95
ARR 2 Receiver 4.95
Crystal s FT 243-HC6-C RI ·FT 241

Send self addressed envelope for l isting.
SSB RITV Multimatch transformer
APS 13 420 MC Transceiver with

conversion data 1.95
Mine Detector 34.95
Mine Detector 27.50
Code xeyer 24.95
Tapes 1.50
Field Phones 12.95 (used)
(Field wire 2c running foot)
Elmac Soc ket for 4-1000 5.95 (New)
Freq. Meter 6.95
1020 cycle (Navy) 1.95
25 ft. lengths wi th Pl 259
each end
Command Receiver 550 to
1500 KC 24.95 (New)
Compass Receiver 190 to
1750 KC 9.95
Transceiver 19.95
Transmitter & receiver 34.95
Standard ranges--a real
buy-c-a new meter
Transmitter with tubes
low Freq. Osc.
Rece iver
Radar Scope
Radar Scope
60 cycle scope

PRS 3
PRS 1
TG34

BC 946

SK500
BC 906
Beam Filter
RG11 U

" 8

BC 433 F

SCR 522
ARC3
YOM

ART 13
0-16
BC 312
ID 169C / APN 12
IP 243/ ALA
TS 34/AP

QRM

The W3PHL article in February evoked sev
eral angry letters. The gist of the complaint
was that PHL has been transmitting an unholy
signal on 40 and 75 and refuses to stop. Un
fortunately none of the angry complainers had
anything more technical to contribute than that
PHL's signal is too broad. Though I was not
aware of all the emotion choked up in Fred's
little tempest on the low end of 75, I do feel
that I would be doing great harm to the basic
principles of freedom which our country cham
pions if I were to reject articles on the basis of
the personal popularity or unpopularity of the
authors .

Obviously the high power complications of
the article will run afoul of either FCC inter

(Tu rn page )

growth of ham-TV by making it possible for
the many amateurs who are now active on
these bands to try this new mode of operation,
but it would also provide an effective answer
to those critics of the amateur service who
point to our present lack of utilization of
these important frequencies.

Please note that the Institu te is supporting
this petition in behalf of the ham-TV group
and not as a representative of the radio ama
teurs in general, though we d id run a question
naire in 73 which was answered overwhelming
ly in favor of this petition and thus tended to
indicate that the readership of 73, at least,
thought this was a good idea. Until such time
as all hams are 73 readers and become eloquent
in their own behalf, I don't think it will be
possible for the Institute or 73 to even con
sider representing amateur radio.

I note, with some regret , but no surprise, in
the March issue of QST that the ARRL intends
to oppose the development of ham-TV, as they
did RTTY some years back. They fought with
every strategem they could muster to prevent
FSK RTTY on the low frequencies. They feel
that the ARRL slow-scan system should be
promoted, but that amateurs should not be
encouraged to try restricted bandwidth tele
vision since the «techniques to be used would
be crude copies of commercial practices . . :'
This decision by the ARRL was made by the
Executive Committee. I believe that a simple
polling of the amateurs who have shown an
interest in ham-TV will show them, as it
showed me, that the opening of the six and
two meter bands to ham-TV is as crucial to
the development of this phase of our hobby as
was the opening of the low frequencies to
ham-RTTY'ers.
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prct ation of current regulations or future clari
fications of the rules. However the low power
applicat ions might be important where we
want the maximum go per watt.

The publication of the article should prompt
our more erudite readers to submit articles
clarifying any inaccuracies and we all will have
learned something.

Ham Manufacturer

On some lower level of awareness I suppose
I realize that it is ridiculous for me to keep
thinking about starting a sideline of ham gear.
You probably know how I feel for most of
us get the urge every now and then to try our
hand at making some gadget and selling it to
our fellow hobbyists. I have quite an added ad
van tage in th is for few people are in as close
touch with a market as I am with ham radio
through the hund reds of letters (mostly un
answered, I'm afra id) that come in here daily.

There probably is a small sh red of jealousy
over the success of CQ's venture into manu
facturing with their "Haytronics" Nuvista-Plug
VH F preamplifiers needling me. I had always
been held back from serious consideration of
manufacturing by worries and doubts as to
the reaction of other manufacturers (these
are the advertisers, son) in the field. Apparent
ly, like many other accepted beliefs, this one
was a little leaky in the applied logic depart
men t. \Vell, I may learn slowly, but I do learn.

Another goader into this field of endeavor is
the failure of many other ham manufacturers
to make a go of it. I've watched quite a few
sink into oblivion in the last few years, most
of them quite unnecessarily.

T he insurmountable stumbling block for me
is picking the name for this enterprise. Several
come to mind, but how can I make a firm de
cision when I want to use them all? There is
Aabco, a fine name for a company because it
will always be listed first in any advertising
list. Zzyd company will inevitably be last on
any list . Then there is the Rosy Prospects
Company, a name I spotted over in Formosa a
couple years back while on Operation World
\Vide. Or why not be matter of fact about it
an d have Stuff Manufacturing Company? How
about Debacle Mnnufacturfng Company, then
every item we turn out could be stamped "De
bacle," Or maybe Caveat Emptor Manufactur
ing? Or perhaps we should be devious and
call it the New Hampshire Pickle Works, like
that Horseshoe company that actually makes
tools these days, Honey-Bucket Engineering
might be to the point. Or perhaps Our Gear
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Works. Maybe something more modern, like
Do, DaJ.! Manufacturing , . . then every
product would have Do, Dad! on it. Or Cap
italistic Swine Manufacturing Company, How
about the Honest John Division of EI Cyppo
Company? Possibly Carbunkle Labs? Or even
Festerbestertester Labs, which would be fin e
for answering the phone.

Many more equally apt names come to
mind , but apparen tly I am frozen into im
mobility by indecision . , . or is it perhaps
that I am so utterly behind on keeping 73,
the Institute, th e European Tour, the 73
Parts Kits, Radio Bookshop, and dozens of
other little schemes from collapsing?

JOB
It might be a good idea for us to nm a little

help wanted list in 73. Every now and then
someone calls and wants to know if I can
recommend anyone for a particular job. Usually
I can't . For instance, just the other day a chap
called who has a rather interesting proposition
for a ham between 28-45 who has some man
agement and possibly financial experience. This
looks like it has good possibilities. If you arc
interested drop me a letter giving your com
plete history, credit and personal references,
photo, etc. If the chap is interested he will pay
your way down to Texas for a personal inter
view and if you are accepted he will give you
a contract with provisions for later participa
tion and salary expansion. He is prepared to
pay relocation expenses . Actually he has two
businesses that are about to be started and
he will be needing two good hams to run them
for him. It will be a lot of work, but it should
be worth it.

While we've had more than enough applica
tions for summer work here at 73, we're still
keeping an eye peeled for one or two hams to
join the staff on a permanent basis. The close
ness of our work makes personality factors even
more importan t than experience, for an eager
fellow can learn the work and we haven't the
time to invest in psychotherapy to correct llt
tle personality faults such as inconsideration ,
laziness, dishonesty, sloppiness , and stupid ity.
The pay is lousy and the work is hard . The
days are long and the weekends short. But
we're going places . . , or have you noticed
that this issue is 128 pages, the largest issue
we've ever published? Many of our staff will
be going on the European trip this year, new
members will probably be able to go on future
trips.

\Vhat is the work? There are so many things
to do it is hard to even start. Manuscripts have
to be kept track of and processed. Advertisers
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SURPLUS SPECIALS
Monitor sub -unit for freq -shift
converter CV - 89A / U RA-8A ,
with ZBPl CRT, lZ2, 12AX7,
5 controls, tube shield, e tc.
4 112 " x 5" x 1Z" . Shpg. Wt.
7 Ibs. Schematic incl... _$6.95

HUNDREDS OF TOP QUALITY
ITEMS- t tecetvers, Transmlttprs.

Mlcrophont"S, I nverters. I'OW('f Sup
pues , Met H s. puones, ,\ Ilt~nnas. In
d lca t<o rs Filterl'l. Tlansfornwu. Am·• • Inuncrs. Headset I'! . C"IL\·.' rt cr~. coutro
Boxes . D ynamotors. Test Eq u lpmcnt.
MOla rs. Blowe rs . r'able , Key~rs .
ttmkes, l l a nd sl· t s . S..-ltdlCS. etc .. t't e.
lS" w l for Fr..... Catalull- IJ'·Pt. 73.

n HI \"vmPANY
SATISFACTION GUARANTEED

1147 V...lce Ilvd.• Los A"ge1es 15. Calif.

Coax Adapter, P L -259 to type 'N ' r ecent . UG-14 6 ! U,
new.. , . , , , , . . $1.50 delivered
808 Tube 65e, 3 forJ1.50 delivered
5 vae @ 25 amp 5K VW. 11 KVT, T C CG-121, 11
lh s. 1"0 B L.A . _. . . . . . . .. .. , .... ,$8.50
24 VDC Supply Transformer, 11 7 / 60 / 1 pr-i., 3 1,32.3 5
& 36. 7 vac sec. @ 6 amps. Xew ther mador.

$8.50 delivered
24 v ae 10 amps Transformer 115/ 60 /1 pd.

$7.25 delivered
Variac Brushes, 5· 7.5 amp, round .

35,3 for $ 1.00 delivered
JUST A FEW LEFT of the Blank Calibra t ion Books for
t he B C·22 1. $ 2.59 delivered

AT LEAST A TON-TON Of TRANSfORMERS
WRITE YOUR NEEDS

H" I•

CONVERTER SALE

Pi-n etwork Loading Capaci t or, 5 sections, each ZO· 4()-J
mmf. 2000mmf. total. 3jg" shaft. 4 lbs. . _ $2.00
Power Transformer. 350·0-350 v. 135 rna de, 5v 3A.
6.3v 3.6A. 3" x 4" X 3 Y2 " . uncased. 7 lbs. . $1.95

Our catalog is finally in print. send for your copy.
Please add postage with your order.

.JEFF-TRONICS
4191 Memphis Ave. Dept. 1 Cleveland 9, Ohio

6 meter convener $8.00 postnatd. Com plete wl t f 3 high tre
uuencv tranststors and 49.4 me. ery"tal fur ou tput In brolluclls t
hand or 36 me. ef)'s ta l fUf output In H -ltl me. ba nd. Lew
n"hc IInu bette r than 1 microvolt sensi t ivity. Opera tes on 6-1~

v I>,C.
limited quantify-send your order today.

VANGUARD ELECTRONIC LABS Depl. H-4
190-48-99th Ave. Hollis 23, N. Y.

have to be codd led. Equipment has to be
tested. Dishes have to be washed , horses have
to be fed , cars have to be washed , towers
have to be erected, envelopes have to be
stuffed, our offset p ress has to be run and
cleaned, hooks have to be kep t , the house has
to be cleaned , new buildings have to be
built, typewriters have to be cleaned, stencils
have to be sorted, wrappers have to be ad 
dressed , things have to be fil ed, walls have to
be painted , letters have to be answered, books
have to be mailed, kits have to be assembled
and mailed, magazines have to be carried,
filing cabinets have to be struggled around,
booklets have to be assembled, the HQ station
has to be kept active, new antennas have to be
tested , our parts kits have to be built and
tested out, aud 1000 other things.

There are reasonable apartments and houses
ill the vicinity, and we have room in the
HQ building for temporary living while house
hunting progresses. Warning: if you are not
used to handling responsibility plus night and
day work, forget it .

QUESTIONNAIRE

Back in February we ran a little quiz. Per
haps you'll be interested in the results. Manu
facturers certainly will be.
I ) 40.5% of the readers answering the ques
tionnaire indicated that they may be trying
out six meter sideband this year. I was a little
worried about all those companies going into
the manufacture of sideband gear for six, but
obv iously I needn 't.
2 ) 29.2% felt it likely that they would be go
ing sideband mobile this year. Manufacturers
please note : based upon the present circula
tion of 73 this would indicate that our readers
will be buying over 22,000 sideband mobile
rigs. This should keep everyone in business.
3) 12% indicated th at they might go on our
flight. Since we can only possibly handle two
tenths of one percent of OUf readers on the t rip
I hope that there is a decided bias in this figure.
4) 75% wanted more emphasis on VHF. OK
fellows, write more VHF articles. We'll p rint,
em.
5) 38% felt it likely that they would buy a
tower this year. D o you have any idea how
many towers that is? Good grief. Our special
tower feature section in May should be of con
siderable interest.
6 ) 82.4% have purchased some surplus during
the last year. W e'll have to run a special surp lus
issue this summer. No wonder 73 has more
surplus advertising than any other magazine.

.. Wayne
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Peterborough, N. H.

IMPEDANCE BRIDGE PRINTS
$1.00

73 Products

T v 'ers who arc in terested
in saving a lot of construc
tion time a nd still wan t to
have elaborate TV gear will
do well to watch those sur
plus ads and invest in thi s
booklet, the only source of
the diagrams you'll be need
m g.

TV SCHEMATICS
$1.00

This booklet takes you
gently by the hand and
leads you throu~h the
mysteries of Ohm s Law,
sq uares, roots, powers, fre
quency/ metcrs, logs, slide
rules, etc., and docs it by
an amazingly new method.

CW $1.00

SIMPLIFIED MATH SOc

SURPLUSComplete and exhaus tive
c o ns t r uc tio n project f or
build ing a precision capaci ty
tester. Very thorough .

MICKEY MIKER
SOc

-
._- -- -- - -
.,.._-
.-,....

. ~.

A complete se t of full scale prints ( 15) of
all parts of the precision impedance bridge
which originally appeared in the August 1961
issue of 73. Comes complete with a reprint of
the original a rticle.

HAM-TV $3.00

AN/VRC-2 CONVERSION
$1.00

Exhaustively complete
instructions on convert
ing the surplus a nd in
expensive VHC equip
ment for six m eter wide
hand F11 ham net opera
tion. Get thyself on
52.525 me and join the
national wide band F~I
activit ies.

\Vritten by a n expert. One
of the best methods for
learning the code yet de
vised. Lays in a good Ioun
dation for later high s/wed
C\V ability. C\V can >e a
lot of fun if you go about
learning it the right way.
T his book will be invaluable
to the beginner and the ham
who wants to rea lly increase
his code speed .

This book gives you a
blow by blow description of
how to get on the air on
TV for under $50, This
book is the reason that hun
dreds of hams are now go
ing on TV. This is not the
usual theory book, just a
how-to-do-it manual.

©@ lIDwn$ ~@ 1ID
OIF TIHlE

AN/VRC-2
b.

Lloyd Honson,. W9YCB

NEW RTTY BOOK $2.00

This handbook is written for the beginning
HTIY op, but due to the profusion of info,
pictures, circuits, e tc ., it will be valuable to all
HTTY'ers and those who may RTIY them
selves. If you don't know what RITY means
don't buy it. For $2 what can you lose? It's
worth almost that much in paper.
" . , . wealth of info . .. a great help here in
this shack , , ," W3AJD
" .. . you should be congra tula ted on a fine job .
It contains a great amount of the detailed sort
of information that is useful in establishing
Civil Defense circuits .. . I am suggesting it
to the people that I work with as recommerufed
reading . . ." \V6QLB
" How on earth did you ever get pictures of so
many different types of RrIT equipment? This
book was worth its weight many times over
just for knowing what is what ..." \VA6EXU
" Boy, does your new RITY book make the
'o ther' one look sick. Congratulations . , ."
BJK , . , l'\Y,
" It is ... ah ... ah great pleashah to read a
book that has been written with such vig
nah . , ," JFK , , , DC.
In stock, immediate shipment, send Money.
OI>LY - $2.00,
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SSB TRANSCEIVER $1.00

Extra la rge schematic dia gram of this terrific
little transceiver. Published originally in No
vember 1961 issue of 73. Schematic comes
complete with extra November issue.

AMATEUR TELEVISION
EXPERIMENTER

$1.00 per year

WORLD GLOBE (p lus subscrip
tion for one year) $16.95

Every visitor to the 73 1IQ shack is taken
aback by the beautiful world globe next to the
operating position. W e find this invaluable for
figuring out beam a ngles and planning world
tours. It is 18" in diameter, normally sells for
$19.95 ( via CQ ), is nearly five fee t around
the equator. Canad ians please allow a li ttle
extra for Diefendollar exchange .

----=-

In the interests of making home construction
simpler for those readers with anemic junk
boxes 73 has gathered together the parts re
quired for building our less complica ted proj
ects. These kits a re as complete as we can m ake
them, containing good q uality parts. Excep t
where the chassis or ease is in tegral to a un it
we do not supp ly it. W e will men tion when we
do supply a case or chassis. W e d o supply
tubes, sockets, condensers, resistors, transform
ers , connectors, etc. T he kits a re kept in stock
to the best of our ab ility, though sometimes
the distribu tors who supply us delay us a b it .
TWO ~ [ETER THREE NUVISTOR PRE
AhlPLIFIER for perfect ionists, complete with
se lf-contained power supply. Kit con tains nu
vistors, sockets, all condensers, resistors, po
ten tiometers, power transformer, rectifier ,
switch, an tenna coax connector, etc. See ar
ticle in March 73 page 8. E verything you need ,
complete wi th full scale d rilling template.
Kit W9DUT-I $18.50
PORTABLE RAGCHEWER RECEIVER. Sim
plc little 40~1 regen receiver, h u t it works and
is a lot of fu n to b uild . Very portable . Kit con
tains all par ts needed. See a rticle in March 73
page 14.
Kit K6LJY-2 $16.50
POHTABLE RAG CHEW ER T HANSMITT ER.
6AU6-2E26 rig for 40M. Nice little 20 wa tt
rig , VFO opera ted.
Kit K6LJY-I $24.50
ORP T RANSMITT ER. One tube ( IS4) *watt
40M rig . Fun to b uild and reall y works. See
article in March 73 page 22. \Ve've bu ilt a lot
of 'em h ere .
Kit WI MEL-I $6.00

The first five issues of this
invaluable bulletin arc now
in p rint . E ach one is worth
more than the year's sub
scrip tion. Send $2 for com 
plete set from # 1 up
through # 12. Quan ti ty lim
ited so don 't wai t.

K9A~fD 's interesting book
on all aspects of fo rm ing and
hold ing together a ham clu b ,
This is the res u lt of exhaus
tive interviews with many
club officers and will b e in
valuab le to every club going.

Well illustrated basic book
which d escribes all of the
d ifferent types of coils to be
found in rad io work. C overs
theory and p ractical aspects.

Complete schem atics and
thorough conversion details
on th is modern transceiver
which covers 2-9 me ( 80-40
meters . . . and 160 ). This
unit now sells for $40 to $50
su rp lus and is easily con
verted in to a terr ific little
transceiver.

'0,-

COILS SOc

CARE AND FEEDING OF
HAM CLUBS $1.00

ANI ARC-2 CONVERSION
$1.00
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Radio Book Shop
Peterborough, N. H.

OK, how many tim es a yeor do you wish that you could look something up and frustrate yourself trying
to find it in the bock issues of hom mogluines? . . . You need a handbook. The newest and bestest is the
16th Radio Handbook by Bill Orr W6SAI. This is t errific. It not only provides one of the best known ways
to smorten up on your theory, but is jammed full of great construction projects. Look over this list and
stort b.,.ilding up your reference library.

I-ELECTRONICS 6 RADIO ENCI 
NEERING-Termon. One of the most
complete text books ever printed. 1078
pages. Theory, but eosy 011 the moth.

$15.50

5-ANTENNA5--Krous IWSIK I. The
most complete book on antennas in
print, but largely design end theory,
complete with moth. $12.00

ll-16TH EDITION RADIO HAND·
BOOK- by Bill Orr W6SAI. Th is ton
tcstic book is loaded with tile most
understandable theory course now
available in our hobby plus dozens of
great construction crcjects. This is
the best hom handbook in print by
a .wide margin . Easily worth twice the
pnce. $9.50

ll-REFERENCE DATA FOR RADIO
ENGINEERS. Tables, formulas graphs.
You w ill find this reference 'book on
the desk of almost every electronic
engineer in the country. Published by
International Telephone and Tele
graph. $6.00

I6-HAM REGISTER- Lewis IW3VKD1.
Thumbnai l sketches of 10 CX)() of the
active and well known hams on the air
today. This is the Who's Who of ham
radio. Fascinating reading. Only edi
t ion. Now only $2.50

18---S0 YOU WANT TO BE A HAM
Hert zberg (W2DJP. Second edition.
Good int roduct ion to the hobby. Has
photos and brief descript ions of almost
every commercially available t ransmit 
ter and receiver, p lus accessories. l av
ish ly illustrated and recooble. . $2.95

21-VHF HANDBOOK- Johnson (W6
QKIl. Types of VHF orocccoticn, VHF
circuitryl component l imitat ions on
teono aesign and construction: test
equipment. Very thorough book and
one that should be in every VHF shack.

22-BEAM ANTENNA HANDBOOK
Orr (W6SAI). Basics, theory and con
struction of beams, transmission lines
match ing devices, and test equipment .
Almost all ham stat ions need a beam
of some sort . . . here is the only
source of basic info to help you decide
what beam to build or buy, to insta ll
it, how to tune it. $2.70

23-NOVICE IT TECHNICIAN HAND_
BOOK- Stoner I W6TNSJ. Sugar cooted
theory : receivers, transmitters, power
supplies, antennas; simple construction
of a complete sta tion, converting sur
plus equipmen t. How to get a ham
license and build a sta tion. $285

24-BEITER SHORT WAVE RECEf> 
T10N-Qrr IW6SAIl. Haw to buy a
receiver, how to tune i t, align it,
bui lding accessories; better antennas;
QSl' s, maps, aurora zones, CW re
ception, SSB reception. etc. Handbook
for short wave li steners and radio ama
teurs. $2.85

26-5-9 SIGNALS-Orr (W6SAll. A
manual of practical detailed data cov
ering desiQn and construction of
highly effic ient, inexpensive antennas
for the amateur bonds that you can
build yOUrself. $1 .00
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27-QUAD ANTENNA5--Orr (W6SAII.
Theory, design, construc tion, and coer
ation of cub ica l oucds, BUIld-it your
self info. Feed svstens, tuning. S2.S5

28---TELEVISION INTERFERENCE
Rand IWI DBM I . ThIS is the authorita
tive book on the subject of Ql'!tting
TVI out of your rigs and the neighbors
sets. $1.75

32-RCA RADIOTRON DESIGNERS
HANDBOOK- 1500 pages of desis;ln
notes on every possible type of CIr
cuit. Fabulous. Every design engineer
needs this one. $7.50

36-CALL LEITER LICENSE PLATE
Regulat ion size license plate. Please
give your call and the color of letters
and background. $3.00

37-101 WAYS TO USE YOUR HAM
TEST EQUIPMENT- Midd leton. Crid
dip meters, antenna impedance meters,
oscilloscopes, bridges, simple noise gen
erators, and ref lected power meters are
covered. Tells how to chase trouble
out of ham gear. 168 pages. $2.50

45-CURTA COMPUTER. The world's
smallest computer. Send for detailed
information. Makes the slide rule look
sick. Like a big Monroe computer only
hand size. $125.00

4S-BASIC ELECTRONICS-Covers sub 
feet completely. Written for use wi th
RCA Institute t raining course. $9.25

4'-ELECTRONIC COMMUNICATION
- Shrader. Huge book aimed at giving
a ll information necessary for FCC corn
mercial and amateur licenses. $13.00

52-HOW TO READ SCHEMATIC DIA 
CRAMS-Marks. Components & Dia
grams; electrical, electronic, oc. dC

Iaudio, rf, TV. Storts with individuc
circuits and carriers through complete
eQuipments. $3.50

53-BASIC ELECTRONIC TEST PRO.
CEDURES-Turner. Th is book covers
just about every possible type of elec 
t ronic test equipment and explains in
deta il how to use it for every purpose.
Testing : aud io equipment, receivers.
transmitters, transistors, phctccels, d is
tort ion. tubes. power . . . etc. $9.75

55-TRANSISTOR CIRCUIT HAND
BOOK- Simple, easy fa understand ex
planation of transistor circu its. Dozens
of interest ing appl ica tions. $4.95

63-CE TRANSiSTOR MANUAL-6th
edition. Th is is one of the best buys
around: 22 chapters, 440 pages, dia
grams by the gross, da ta, facts, charts,
etc. If you don't have this one you
just aren't up to dote. only $2.00

66-DESIGN MANUAL FOR TRANSIS
TOR CIRCUITS BY CARROLl. Tested
trans istor circuits for design eng ineers.
Interest ing read ing too. $9.50

.,-TRANSISTOR CIRCUIT ANALYSIS
AND DESIGN br. Fi tchen . Written pri 
marily as a co l ege text to teach ci r
cui t design. $13.00

68---HANDBOOK OF TRANSISTOR CIR
CUIT DESIGN BY PULLEN- This is a
handbook which teaches a systematic
system for transistor circui t design.
H ighly recommended by rod io schools.

$13.00

74-HANDBOOK OF ELECTRONIC TA.
BlES u FORMULAS-Formulas & lows,
constan ts, standards, symbols and
ccoes. Moth. tables, misc. data . $2.95

76-MODERN OSCILLOSCOPES u
THEIR USES-Rui ter. Second edition.
Shows what a 'scope is, what it does
and how to use it for rad io, TV, trans 
mitters, etc. 346 pages. $10.20

80-SURPLUS RADIO CONVERSION
MANUAL VOLUME NO.1 (second edi 
t ion t , This book. gives circuit die,
grams, photos of most equipment, and
rather good and complete conversion
instruct ions for the following: BC.22I,
6C-342. 6C-312, BC-348, BC-412 ,
BC-645, BC-946B, SCR-274N 453A
series receivers conversion to JO meter
receivers, SCR-274N 457A series trans
mitters (conversion to VFOlSCR·522
(BC-624 and BC-625 conversion to 2
meters), TBY to 10 and 6 meters, PE
103A, BC·l068A/1161 A receiver to 2
meters, Su rplus tube index, cross i.n 
cex of A/ N tubes vs. commercial
types, TV & FM channels. $3.00

81-$URPLUS RADIO CONVERSION
MANUAL VOLUME NO. II. Or iginal
and conversion c ircui t d iagrams, plus
photos of most equlpmen ts and full
conversion discussion of the following :
BC-454/ ARC-5 receivers to 10 meters,
AN/APS-13 xmtr/ rcvr to 420 me BC
457/ ARC-5 xmtrs to 10 meters Se len
ium rectifier power units, ARC-5 power
and to include 10 meters. Coi l dote
simplified VHF, GO-9/TBW, BC-357,
TA - 12B, ANIART- 13 to ac winding
charts, AVT- 112A, AM·26/AIC, lM
frequency meter, rota tors, power char t.
ARB diagram. $3.00

S2-SURPLUS RADIO CONVERSION
MANUAL VOLUME NO. III-Drig inal
and conversion diagrams, plus some
photo of these: 701 A, AN I APN.I ,
AN / CRC-7, AN /URC-4. CBY-29125,
50083, 501 41, 52208, 52232, 52302-09,
FT-ARA. BC-442 , 453-455, 456·459,
BC-696. 950, 1066, 1253. 241 A for
xto! f i lter, MBF (COl-430651, MD
i I ARC-5, R-9/ APN-4, R23-R-281
ARC-5. RAT, RAV. RM-52 1531. Rt _
19/ARC-4. SCR-274N. SCR-522. T- 151
ARC-5 to T-23 /ARC-5. l M. ART- l3.
BC-312. 342. 348, 191, 375. Schematics
of APT-5. ASB-5. BC-659, i335A,
ARP-2, A PAlO, APT-2.

SS-EUROPE ON $5 .00 A OAY
Europe can be just as expensive 0\
the U. S_ unless yOU know where to
stay and where to eat. This book is
the standard reference work for Eurc 
peen trave lers on a budget . Th is is the
latest edition. $1.95

90-TElEPRINTERS. MODEL 31A
This midget, printer, complete With
case, measures only II " x 16" x 12"
and is l ight enough to throw in the
cor for portable use. Complete with
keyboard, ready to operate. $1 00.00
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734-INDEX TO SUR PLUS-Bibl iogra
phy of 011 surplus articles printed in all
rad io magazines to date. Brief descrip
t ion, etc. $1.50

SWL-T-ABC'S OF SHORT WAVE
L1 STENI NG-by Buckwalter. Covers
what to listen to, f requencies, an ten
nas, receivers, OSL's, space signa ls.
Good basic cook (or SWL ing. $1.95

739-COILS by K8BYN- Wonderfull y
written and illustrated through dis
cussion of coils, thei r resistance, re
actance, impedance, Q, and distributed
capacitance. 50c

711 -HAM-TV-WOKYQ. This is the
only book available on t his f asc ina t ing
branch of hom radio. Descr ibes com
plete ham TV station that costs under
$50. Very simple. $3.00

"73"
1961,
$3.00

736---Y EA RL Y BINDERS-f or
Magazine October 1960 through
or 1962.

738-SIMPLI FIED MATH FOR THE
HAM SHACK BY K8LFI- Unbelievably
simple explanation of Ohm's Low
squares, roots, powers. LlC, logs and
the slide rule. No student should be
wi thout this book let. 50c

732-FULL SCALE PRINTS FOR MARK
III IMPEDANCE BRIDGE FROM AU
GUST 1961 I SSUE OF 73. These en
largements of the published scale
drawings greatly simpli fy home con
struction of this terr ific piece of test
equipment. A complete copy of the
origina l article is also included. $1.00

TCM-TRAN SI STORS CIRCUIT MAN ~
UAL- by Lvtel. Schematics and de
scriptions of over 200 t ransistorized
circuits. covering just abou t anything
you can possib ly wont to do with
t ransistors . $4.95

R261-MAGNETIC AMPLIFIERS. Th is
new Rider book is a complete home
study course in M-A. Explic itly illus
t rated. We don' t f ind M -A In hom
use yet, but they are growi ng in in
dustria l use as more eng ineers under
stand t he app lica t ions of t his rela 
t ively new devi ce. 112 pages. $2.45

"H-SSB COMMUNICATIONS HAND
BOOK--by W6YTH. This book covers
all known methods of generating SSB
wit h details on them. Discussion and
schematics on many popular SSB rigs.
Very educational, and most ly for the
hom. $6.95

R262-BA SIC TRANSISTORS-by
Schure. Incredibly well illust ratel book
which sugar coots your way to under
standing t ransistors. These l itt le doo
hlnkies been worry ing you? Fret no
more, read. $3.95

R235-RAD10 CONTROL FOR MODEL
BUILDERS-W inter. One of t he best
and newest books avai lab le on RC.

$4.25
R245-HOW TO USE GRID-DIP OS
CILLATORS-Tuner I K6AIJ . Const ruc
tion & uses, an important book. $2.50

ARN-I-ABC'S OF RADIO NAVIGA.
TlON-by Lytel. Complete info on
navigat ional systems for sma ll boot
and p lane owners. Covers Loran, Radar
Consolcn Decca, Gee, Omni, Tacan'
Vortac, (Is, etc. Well i ll ustroted, sim~
ply wri tten and comp lete. $1.95

BEO-OSCILLATOR CIRCUITS - by
Adams . This book is designed for the
fell ow who really wants to know how
electronic ci rcui ts work. It is written
with incredible simplicitv and uses
four color d iagrams to effec tively ex
plain just what happens in circuits.
Covers all nine basic oscillator cir
cu its. $2.95

BON-FIRST CLA SS RADIOTELEPHONE
LICENSE HANDBOOK. Ever(thing you
need to know to get your st li cense,
More than a Q & A book, you'll un
derstand what it rs a ll about when you
get th rough this one. $4.95

EGT-ELECTRONIC GAMES AND
TOYS YOU CAN BUILD.15 Original
games and toys, none available com
mercially. Test your steady nerves'
your reaction time, bo ttle a l ie de~
tector, et c. Guaranteed rouser. $2.50

ELW-1 -ABC'S OF ELECTRONICS-by
Waters. Sugar coated basics of elec
t ronics : the electron magnetism re
slstc nce, inductance: cc, impedance,
rodto waves, vacuum tubes, t ransistors,
the oscillator. Excellen t book for be
ginners. $1.95

G-93-RADI0 CONTROL HANDBOOK
by McEntee. This is the largest and
most complete book ever published on
the subject. 304 pages! It covers in
detail every possible aspect of radio
control. $4.95

G94-TRANSISTORS. Selected articles
from Radio Electron ics on how to test
t ransistors and how to build clt-tron
sistor test equipment. $1.95

HAP-1- ABC'S OF HAM RADIO- by
Pyle W70E. How to get a Novice
license. Excellent book by a top au
thor. $1.95

MeN-MODERN COMMUNICATIONS
COURSE---by Nol l. Aimed more at
commercia l radio than ama teur, but
an excellent book for home study or
clcss work. Covers t ransmitters and
antennas quite well. $4.95

MMD-ELIMIN ATING MAN M ADE IN 
TERFERENCE-What makes it, how to
find it, how to cure it in homes fac
tor ies, automobiles, aircraft, 60ats,
etc. Or maybe you haven' t been
plagued lately. 160 pages. $2.95

NHP-BUILDING UP YOUR HAM
SH ACK- Pyle (W70E). A practica l
discussion of points to consider when
you are buying ham equipment, com
plete with descrip tions of much of the
available commercial gear. It's just
possible tha t Pyle might keep you from
making a mistake which would cost a
lot more than his book. $2.50

QAN- 2ND CLASS RADIOTELEPH ONE
LICENSE MAN UAL-by Nol l. Another
73 author makes i t in the big time.
Q & A manual for commercial t icket.
Get one, you never know when it'll
be handy . . . and this sure proves
what you know, or don't know.

$3.95

ALP-l -GENERAL CLASS LICENSE
HANDBOOK--by Pyle W70E. A com
plete guide includ ing typical ques
tions and answers. to help you pre
pare for the FCC Technician, Con
d itional or General amateur radio
exam, A good writer is quite a help
in this sort of thing. $2.50

91-DIETZCEN 10" SLIDE RUlE
This is the slide rule that is recom
mended in the baok

k
"Simplified Math

For The Hom Shoe ." W it h a li ttle
practice you'll hove Ohm's Law
whipped , and any other ca lculations
too. Has C-D~Cl-L-T-A-B-S- K scoles.
Beau tifully mode rule, complete wi t h
plastic case, looks li ke fi ve times the
price and works that wa y too. $2.85

92-QSl DISPLAY PLASTIC POCKETS
- Each set of clear plastic pockets
holds twenty QSL's for wall display.
Keeps cards f la t , dean and perfect.
Keeps walls clean too. Or have you
tried to hong QSL's yet. Th is beats
thumb tacks and Scotch Tope all
hollow. Comes in envelope of th ree to
hold 60 QSL's, give it a try and you'll
never use anythi ng else. Three: $1.00

93-RADAR-TECTOR- This Qodget
though designed to p ick up police ra~
dar (which it does very eff ic ient ly we
are told by several omcteursr , also
picks up two of our amateur UHF
bonds. Operates enti rely fram the 12v
cor battery. Regular price is $44.95.

Bookshop Special $28.95

94-KIT OF SOLDERING TOOLS-Used
to was a soldering iron was all that
was necessary, now you have to have
a ki t of fool tools. Little doohmkies
like scropers, reamers, forks, and
brushes. Forsooth f Mode of varnished
mople and spring steel (vastly superior
to winter steel). $4.87

95- NE-PAD-Pi lot - type writing desk
that. elastics to. your cents leg for
mobile log-keeping. Complete with
two pods of 50 special 73 mobi le fog
sheets. You know the logs ootto be
good. Extra 109 pads ore only 25c a
pad, Ne-Pad with two log pads $3 .95

ACR -1-ABC'S OF CITI Z ENS BAND
RADIO-by Buckwalter. How to choose
set up. license and operate CB equip~
ment . Discusses diffe ren t types of rifJs,
receivers, antennas, how to tune. in

stall, operate and troubleshoot. $1.95

AMA-I - AMATEUR RADIO ANTENNA
HANDBOOK- by Hooton W6TYH. Basic
theory, construction and tuning of al l
the well known and effective hom
antennas, Good stuff on feed lines
and towers too. $2.50

AMR- I - ABC'S OF MOBILE RADIO by
Mart in. Covers subject of two-way FM
mobile operation. Equipment, control,
range, power supply, receivers, trans
mitters. insta ll at ion, and uses. Quite
comprehensive. $1.95

A M P-l -TROUBLESH OOTING A M A
TEUR RADIO EQUI PMENT-by Pyle
W70E. A gu ide for all hams who wont
to keep their gear on the air by
themselves. Includes complete sche
matics of many popular ham trans
mitters and receivers. $2.50

Send cash, check, money o rder or anything
else we can easily take down to the bank to
get the m off our backs. Tear o ur pages and
ma rk books you a re ordering, or e lse jot a
note of the numbers on a separate sheet. We
a lso find it helpful when you include your

name, ca ll a nd address. Ma ke check o ut to 73,
Inc. (or to Wayne Green, Ra dio Bookshop,
73 Magazine, e tc.). Don 't make it out to CQ.
We won't even g et mad if yo u include $3.50
extra for a subscription or nenewal.
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To aid you in finding ads which ore not running in this issue we
have listed the last ad run by ea ch compa ny in 73.

51 Ad Com Feb. 63 earn 87 P&H
May 62 Adirondack 91 Gav in Instruments Jan. 63 Poly-Paks
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Aug. 62 Air Aug. 61 Ge nera l Electric sec. 62 Propagation Products
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Dec. 62 Alden U 8 Glass, J. J. 81 uuement
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Oct. 61 British Radio 13 Hy Gain 95 Skylane
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Jun. 62 Broadnax Nov. 62 Instruments and 113 Space
53 ,63,67,77, Burghardt Commu nications 99 Space Raider

83, 91, 100 5 International Crystal oct. 61 Spencer
May 62 Burk 67 Irving Elect ronics Jun.62 Spera
53 B&W 63 J& D labs Jul. 62 Sprague
100 Byron Airpark 121 Jefftronics 117 Subscriptions
109 Calamar sec. 61 Jenn ings 4 Supreme
31 Callbook Aug. 61 JSH Electronics 6, 7 Swan
Nov. 62 Candee Jan. 63 xar-renna 121 TAB
Feb.63 CB Electronics Feb. 63 KTV Towers Feb. 63 Techn ical Manuals
105 Charter Oak Feb. 63 ladd 75 Technical Materiel
2 Clegg 3 l afayette Radio Corp.
73 Cleveland Institute Mar. 62 lefor 25, 99 Telrex
119 Columbia Nov. 62 limachi 107 Tennessee Paper
Feb. 63 Columbia Products 51 linear Systems & Box Co.
Oct. 62 Continental aSl Mar. 61 l R Electronics Jut. 62 Texas Crystal
4B Cornell·Dubilier Oct. 62 l W Electronics Apr. 62 rexcntc
Feb. 63 Cubex Jun. 62 Maps, WSGOS 69 Topaz
71 cushcratt 101 Master Mobile Jan. 63 Transceivers
Jut. 62 Davco Nov. 62 McCoy Jan. 63 Trembley
99 Delta May 61 Mercury 96 Tri·Ex
31,95 Denson Aug. 62 Mesco 85 Tri-State
Apr. 62 Donna's Ce ram ics 117 Meshna Feb.G3 US Crystals
31, 105 Dow Key Feb. 63 Miller Dec. 62 US #1 Electronics
121 Dow Radio 97 Min i-Products Mar. 63 United Transformer
12 Drake 107 Mission Corp.
Mar. 63 Ebco Jun. 61 Mobi l iers 103 Valley
May 62 Editors & Engineers Jan. 63 Mar-Gain 31,99,105,121 Vanguard
Feb. 63 Ed·U·Cord 79 Mosley 110 Verns
Feb. 62 EICO Sep.G2 Multi·Products Jan. 62 versatrcntcs
Mar. 63 Elect ro-com IV National Feb. 63 Vesto
Apr. 62 Electronic Spec ialists 118 New Product s Jan. 63 V& H
May 62 Electrophysics 19 Newt ronfcs Jan. 63 vlbroctex
Jut. 62 Elliot 110 Northwest Dec. 62 Waber
105 Epsilon Records Dec. 62 Ncrtrcn tcs 55 Waters
100 Evans Mar. 62 Organs & Electronics 89 Webster
65 E·Z Way Dec. 62 Pacific Plant ronics Jut. 62 Wegner
121 Fair Nov. 61 Palmer 113 Western (Calif.)
83 Finney 23 Pausan 87 Western (Neb.)
103 '-M Dec. 62 P,I 111 , 16, 77 , 97 World Radio labs
Aug. 62 Fort Wayne Dec. 61 Penwood Numechrcn Apr. 62 Zalytron
109 Gain , Inc. Dec. 61 Peterson 117 73 Subscriptions
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Punch OutaGreatSignal with this
knight-kit·150-Watt AM-CW Transmitter

New T-150 Transmitter Kit

ONLY

only $6 monthly
on Allied' s

Packed with features to put out a
solid signal that really punches thru
the QRM! 150 watts AM / CW input on
80 thru 10 m eters, 100 watts on 6
meters. Highlights: Highly stable VFO
has illuminated dial and planetary
drive; socket for opt io na l switch
selected crystal opera t ion; eff icient
controlled-carrier screen modulation;

Credit Fund g.an ad justa ble pi-network m atches 40 to
600 ohm antennas; buffer stage isolates oscilla to r from
final; parallel 6 146's in outp ut stage; sil icon d iodes for
reliable high-voltage and low heat; voltage regulator in
B+; single knob bandswitching: TVI suppressed with all
leads in and out of case by-passed for RF; switched meter
read s buffer, final gr id and final plate currents and rete 
tlve power out put; m ode switc h provides for VFO spot
ting and tuning without placing a signal on-the-a ir; cl ean
ch irpless keying-no high voltage at key terminals; pl us
a host of ot her fi ne features . With all parts, tubes, plugs,
wire, solder and step-by-step instructi ons and hand som e
gray sat in m etal case, 8Yz x 17 x lO lh~ . Less mike, key,
crysta ls. For 110·12 5 v. 60 cycle AC. 28 1bs.
83 YU 403 EE. T-150 Transmitter Kit. only. ... . $11995

YOU GET MORE FOR YOUR MONEY
IN THESE QUALITY KNIGHTaKITS

r---------------- ,
ALLIED RADIO

I tOO N. Western Ave., Chicago 80, III. I
I Ship me the foll owing: I
I 0 Tat50 Transmitter K it 83 YU 403EE I
I 0 P-2 SWR/Power Meter Kit 83 YX 627EE

$ enclosed (check) (money order) I
I 0 Ship No MOlley nown on Al lied's Credit Fund Plan I
I Nam e II ..tASE PR' N T I
I Add ress I
I
L

Clly Zone State I
---------------------~

ONLY

New P-2 SWRjPower Meter Kit
Now! Get the most from your tran smitter
ami 'lInten lla! This new " i ll-li ne" SW.R/
power meier measures rel,alive power being
fed to antenna and standing wave ratio re
f lected from it ; lets you make y?ur own
matching ad justment between hoe and
driven element for maximum RF. Featu~es

flex ible two unit design (coupler and i ndicator units) WIth
4-loot shield ed connecting cable; has coax co nnectors. full
KW capaci ty; can be left in line as constant mcnttcr ; re.ads

SWR f rom 1:1 to 20:1; accuracy bette r tna.1l 10% ; Ileghglble
i nsertion loss; l or unbalanced 50-72 ohm. I.ln.es, Al!'ateur all~
CB; range from 1.8 to 432 me; ~as sensitivity adJustment~:
no AC power or benertes required . Co.upler, 2 x 5 x 2~ •
indicator, 2Vi x 6Y4 x 3". Complete With all parts and m
snuc ttons. Shpg. wt., 2 lbs. '1495
83 YX 627 EE. P-2 Kit, only - .

ALLIED RADIO

MOST "WATTS·PER·OOLLAR"!
• 150·Watt Input 80*10 Meters;

lOO·Watt on 6 Meters

• controlted-carrter Screen
Modulation for Max Power

• Stable Built-in VFO with
Planetary Drive Tuning

• Clean, Chirpless Keying
No HV at Key Terminals

• Adjustable Pi-Network Output
Matches 40·600 Ohm Antenna

satisfaction guaranteed
or your money bad,

NO MONEY DOWN!
Now! More Buying Power with
your Allied Cre d it fund Plan

manufactuTed by

KNIGHT ELECTRONICS CORP.
A SUBSIDIARY OF

128 73 MAGAZINE



Ihe grealesl Ihlng Ihal·s happened

10 amaleur radio in years!

is is the ala
change your ideas about mere exj:fensive transceivers. G It's a full featured SSB/ AM tro ns
ceiver with 300 watts of power-priced like 0 ' single receiver or xmitter-Iess than one-fourth
the price of conventional SSB transceivers. 0 How can it be priced so low?-Engineering
know-how and selling to you direct from our factory-an oggressive business step on our part.
o Here is what makes the Galaxy so good, Input, 300 Watts PEP on SSB, 17S·AM- Selecta ble
Side ba nd- Automa tic loa d Control -Separate RF & Gain Controls-9.1 MC Crystal Fi lte r
Stobie linear VFO - 1 UV Sensitivity for 10 db SIN -Smooth Dua l Vernier Tuning, ratio 72,'
or 12,' - P.T.T. & Vox O peration [vex optiona l $24.95)-Mobi le or Fixed Station- Fu ll Year
Po rts Warranty. 0 All this for $299.95 f.o.b. WR l. Relieve that "expense tension" at your home
and order a Galaxy now. Yo u must be satisfied-or money bock!

$79.95

$99.95

--------~

3415 West Broad.I, . Council Bluffs, IOWI

o Ru sh Detai led "Gatoxy 300" Brochure.

o Send "Chorg-A-Plan" Credit Appli(olion.

o Quole "I rcde-lns" on Alfoched Letter.

WORLD
RADIO LABORATORIESI

I
I
I
I
IINA",- - _

I AD DR ES''-S-----------

I CI lY & STA" _
L. J

3415 W est Broad way • Coun cil Bluffs, Iowa

• Phone : 3 28- 1851

ORlD RADIO LABORATORIES

Best choice for your AC Supply. Styled to match the Go lo)(y 300.
Designed for " Full Power " operation. Completely wired wilh
specker. " N umerchron" clock optional.

66NA037 Less Cfock

66NA038 With Clock

MAT(HING POWER SUPPLY "PSA·300 (onsole"

Mobile Supply " G 300 DC" designed for " full Power" cpe rctien.

66NA041 12VDC I ronsistcriaed $119.95

66NA042 Mobile Mig. Brocket $ 14.95
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12 inside reasons why your next rig
should be the HeX-~ SSB transceiver

-:\----10

,

6----~~

5

)- - ,

-

Q]@]VO®OU@]O
Radio Company, Inc.

A Wholly O wned Svb!idiory of Notional Company, Inc.
37 Washington 51.• Melrose 76, Mass.• Depl. 00Xl0

World Wide h porl Seres, Ad Auriema Inc., 85 Brood St., N.Y.C.
Coecdc- Tr i·Tel Assoc iates. 81 Sheppard A"e., W. Willowdole, Onlario

Wrile for brand new spectticetion sheel!

5, National "h iqh-zero" VFO for maximum me
chanica l and electrical stability provide si mu l
taneous transmit and receive frequency adjust
ment.
6. Combination illuminated D'Arsonval meter
automatically switches between signal strength
and PA cathode current.
7, Function switch automaticaily sets NCX-3 up
for operation in any mode.
a. Extruded aluminum front panel for maximum
solidity, anodized instead of painted for resistance
to wear and scratches.
9. Front panel carrier balance control for AM or
CW operation.
10. External relay control for use with high power
linear amplifier.
11, The NCX·3 is backed by National's exclusive
One Year Guarantee . . . your assurance of su
perb engineering and trouble- free operation.
12. Amateur Net $369 - need we say more?

The NCX·3 is wired to confo.m
willi Notio nal's sl,ingent Quality
STando rds. Note ccbte harnessing
end nect "right.engle" componen t
placeme"t to mal:e aU port$ readily
accessible.

Tile N C X·3 shown with me Tching
N CXA AC Supply/Spec ke r Can.
sale 1$ 1101, is tI complete - ond
compocl - 50, 40 ond 20 meIe r
a maTeur stalion. N CXD Transisto.
ri zed DC Supply ($11 9.95) for use
in mobile ccereucn. M obile moun!·
ing brcrket is included wilh NCX·3.

1. Complele cove rage of fhe 80, 40 and 20 mete r
phone and CW bands ,
2. All desirable operating featu res incl uding
built-in VOX/PH, SSB/CW AGC, AM detection
in the AM mode, and break-in CW with adjust
able release time.
3. Variable pi-network final amplifier uses paral
lel 6GJ5 pentodes for conservative 200 watts PEP
on SSB, 200 watts DC input on CW and 100 watts
input on AM. Note: Protective shield removed for
photo,
4. High frequency 2,5 kc crystal lattice filter for
both transm it and receive, together with RCA 7380
bale . ~ed modulator provides 50 db carrier sup
pre sslon and 40 db unwanted sideband suppres
sion.
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