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Buy Your TRIK-STIK Through Your Local Dealer
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never say die

Africa?
Dxing is insidious. Back last spring, when

I got on twenty meters, Europe was pouring
through all day long. After a few weeks of
this I was ready to go and I went. Now the
band is open to Africa every afternoon right
a ll into the evening. As I talk to more and
more African sta tions I fi nd that the old mem
aries of Jungle movies are coming back. About
thirty years ago they had a passel of them and
I used to sneak downtown after high school
to see them. And I read the Osa Johnson books
avidly. I'd polished off the Tarzan books some
five years earlier.

Now, as I fi nd myself creaking well in to
middle-age, I get to thinking h ow much fun
it would be to take a drive through Africa in
a Land-Rover or to perhaps shoot a lion. If
I'm going to do anything like this it has to be
pretty soon . .. while I can still do things
... and while Africa is still relatively unex
plorcd.

Arc there, perchance, among the readers,
any who arc thinking along similar lines?
Would any of you be interested ill driving
around Africa this coming summer ... August
and September? We'd take along a ham sta
tion, of course, and operate from as many rare
countries as possible. We'd work in a safari
and shoot a lion or so . amI perhaps even a
leopard. It may 1I0t be IUIl~ at all before a trip
like this will be impossible ... any takers?
It'll cost quite a hi t, but it will be something
you'll never forget.

2

Too much hamming?
Impossible, you say? w ell , I got to mulling

over how much time I've been putting in on
twenty meters recently an d came to the con
clusion that I was dose to being hooked by
the DX bug and that I'd better ease off before
it was too late. I found myself turn ing on the
rig when I got lip in the morning, again dur-
ing the 10 a.m. coffee break then at lunch,
mid-afternoon, late afternoon evening .. .
and then there was that marvelous DX on 80
meters from su ndown until two or three.

With all that ac tivity I h aven't missed much
that has been going on. Oh, I lost one or two
while I was away for a few days on trips here
and there, hut that was about all.

\Vorking 100 of what the League quaintly
calls countries during a two week blast hack
in April got me started. It has been difficult
to stop. I am still finding a new one every d ay
or so. As this is written I am at 173 worked .
Probablv the best be t is for me to keep at it
for 27 more and then "retire" at 200. Then I
can devote my energies to getting up to 100
on 80 meters, which should be a little more
difficult.

There are so many interesting and enjoy
able things to do in amateur radio that I
really shouldn't spend all my time on just one
aspect of it like this .

No, you won't fi nd me listed in QST in the
DXCC lists. ~lv fun is in working them, not
in seeing my call is QST. It gets there all too
much already.

Possibly others will join me in my retire
ment when QST stops printing the honor roll
each month and cuts back to twice a year. I
hope so. The DX ops would have a much bet
ter time of it is they weren't ha rassed by QS L
hunters.

FCC pronouncements
The Commission has announced that hence

forth it will conduct operator examinations
semiannually in Las Vegas. Say .. . can we
cut double or nothing for the fee?

Time to fight?
The intruders in 0 111" amateur hands are ge t

ting worse and worse. C\V, RT TY, m ult iplex,
broadcast and other unident ifiables are grad
ually pushing us right out of our hands. Our
feeble attempts to complain about this huve
fallen on deaf ears and for every signal that is
eventuallv removed from our hands th ere
seems to he ten to takc its p lace.

The wors t offenses are on 40 meters, of

73 MAGAZINE
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TW O CATEG O RIES TO CHO O SE FROM

Vigilantes?
Obviously we are getting nowhere fast in

our present unorganized state. I'd like to see a
group on each of our ham hands which would
meet as a net and pinpoint these intruders.
Then I think that every means within our
grasp should he used to force these stations
out of our amateur b ands. j ust a handful of
amateurs work ing together could, I believe,
clean our bands up ill short order.

Vigilante net members should have a direc
tion finder at the very least. HTIY equip me nt
will be needed to identify 11iallY of the sta
tions. Some of the high spee-d C\V can be
taped uud identified , The FCC a nd lT V will
help locate the SOU f('CS if we can get the call
letters. Then we can get the FCC ami lTV to
pursue a complain t against the sta tion with
th e government involved . \Vc can also make it
0 111' business to use the Intruder freq uencies,
thus showing them that these channels are
indeed needed by the amateurs.

w ouldn't it be n ice if some of the fellows
who spend their amateur lives making things
as miserable as p ossible for the Test of LIS

could channel some of their energy toward
making things unpleasant for Intruders. Down
on 80 it is a lmost impossible to work a real
DX phone station without a very loud C\\'
station calling a lon g halting CQ on the chan
nel. That C\ V signal would raise hob with an
I\TTY station ,

For that matter I am sure that SOIllC of our
(Corlt in llcc[ on page 120)

course. Here we not only have to contend
with foreign broadcast stations, but our OWI1

umpteen kilowa tted VOA nrc staked out cvcry
few kc Ihrou g;h a good part of the band as I
reported ill det ail a coup le months ago. •\<It!
this to a few hundred 40-ovcr nine HTTI- sta
tions and a few other services that have set
tled in our happ y hunting ground and you
have the bed lam th at faces the 40 meter oppr
ator.

O r I I:1\'c yOIl tried 80 recently. If you've
been off the band for a coup le years I guar
antee you won't even recognize the band to
day. The 100 kc expansion of the p hone band
from 3900 to ,3800 ( thanks N AHe ) has
la rgely been taken away from us again, this
time by commercial RTTY. And you should
hear the stuff the Canad ian phon es have to
brave between 3750 and 3800!

So, what should we do? Shall we just move
over and grumble about it? Should we send
in an intruder report to ti le FCC? Or ca n we
fight back with a little more backbone?

' 01

Why settle
'for t.ss
tlian the best?

Heavy Duty Self Supporting
GAd Guyed in HeiSlhho of
37 _ S4 l u t 15Sl
71 - 88 feel (guyed)

" W orM'" l.arK....t fo;XCLUSI Vr; M anufn rturer
nf T n!I"orfl: d p"igrlf'r fl. png; rwprH, and in ..I " lIpr fl

of romp /.'Ie communicat ion lower systems."

,

5tondo.d DUly Gu y ed in
H.ighh of 31_ 54 _ 88·105
GAd 122 f..et

Eo,. of Operation- ro lle r guides bet ... een sections as."ure
t>8 S.\' , safe. Fn e t ion-Iree raising and lowering. Slreng'h
welded tubular s t eel sec t ions on·rla p 3 ( ('l't at maxi
mum height for ext ra st urdiness and s t reng t h. Unique
ROliN ra ising procedure roi, . , a ll ,.dions together- uni
formly wit h a n equal sect ion ove rlap at 011 heights !
Versatil ity -desi gn e d to s u p p o r t the lar-gea t an te n nae
with co m ple t e safety and assurance a t ony height d KiNdI
Si",pl. ' ""aUotion - insta ll it ycurselfc-use e ither flat
bast' o r s peci a l tilt ing base (illu st r a t ed above] depe nd 
inti: nil your needs. Roled a "d Teiled - ell t ir l:' line e ngt
/lpt'rt'd 1'0 you ca n get exactly t he rjghl size and properly
rn u-d towe-r for your a nt enna . The HOH N line of t O WN!'!

is ~Dmpl. le . Z i "~ Galvo"i1ed-hot dipped galva nizing a
!'\hllulard-ll<J t all extra -with a ll HOII N towers! Price s
sta rt at It'S'< than $ 100.

P. o. ao. 2000

SEN D FOR ROHN TOW ER HANDBO OK
-$ 1.2 5 Value
- ONLY $ 100 po"t pa id (sp"ri ul to readers

of th is mrlf.[uzinl') . Nea rest
sourvv of suppfy sent nn requ l;'!4 l. Ht' pre
sent ntives world -wide tu serve yo u. Write
t"dlly to:

ROHN Manufacturing Co.

ROHN has these 6 IMPORTANT POINTS:
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SUPER

unbelievable mobile performance
The Super Hustler has ...
High Power Capabil ity- Capable of maximum legal limit on SS B.

Widest Bandwidth - Beller than ever ... maintains minimum
SWR over phone portion of 40, 20, 15, and 10, - 60 KC wide
at 2 to 1 SWR on 75 meters.

Low SWR - 1.1 to 1 or better at resonance . .. no special match
ing required.

Proper Base Impedance - Nominal 52 ohms at resonance - no
magic lengths of feed line or matching devices required.

Low Frequency Drift - Frequency drift from heat held to abso
lute minimum.

Here 's 413 reasons for exceptional performance.
~--------------------------
, Coil w ire contains 413 individual conductors insu-

lated from each other fo r top performance value.

See the new Super Hustler at your
distributor NOW . . . get the facts.

FEBRUAR Y 1966

SWR chart and com
parative information
supplied on request. -

5726-""
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Paul Zukin W60VW

An 8163 Linear
For 2000 watts PEP on 80 through 10

In recent years many designs for single side
band linear amplifiers have been offered the
amateur interested in constructing his own
equipment. This amplifier is neither origin al
nor unique but does have several features
which the author believes most desirable. A
pair of modern relatively Inexpen sive 8163
high roll triodes are used. They have a com
bined plate dissipation of 800 watts and the
ability to handle 2000 watts PEP with ease .
The tubes are manufactured by Amperex and
a re specifically designed for grounded grid
service. They need little cooling; a low velocity
air flow provided by a small fan is plenty.
This obviates the need for special sockets,
chimneys, blowers or an air tight chassis. The
elimination of these accessories permits a con
siderable saving in cost , and allows a physi
cally smaller unit and one which is much
quieter in opera tion.

This linear has been in service for the past
six months and has proved extremely reliable
and efficient. The total cost excluding high
voltage power supp ly was under $150. It has

6

replaced all amplifier using vacuum variable
capacitors and relays and a 3-1000Z tube cost
ing more than twice as much and nearly three
times as large. The larger amplifier required
considerable more drive but put out 5% less
power with the same voltage and current in
put.

The circuit is standard. A band switching
L network is used in the input to provide an
optimum match for the exciter and to reduce
intennodulation distortion. The filament choke
is home made. A rotor coil was used as the in
ductor in the pi network but a band switching
arrangement would serve as well. The counter
dial is a readily obtained it em on the surp lus
market. A surplus antenna relay opera ting on
110 volts de was chosen since my 325-1 pro
vides 285 volts when the exciter is opera tive .
This voltage is easily dropped to 100 volts
with a 20 watt , 12,000 ohm series resistor. An
alternative antenna relay system may be sub
stit uted for other exciters.

Since the high voltage supply is remote
from the amplifier, interconnecting cables arc

13 MAGAZINE



req uired . A touch plate relay has been em
ployed to switch the primary orr and all. This
bargain ($4 ) is a standard item used in low
voltage house wiring circuitry. It features it

built-in 24 volt d e source and will switch 20
imp s ae without difficulty. The ad vantage ill
its use is that control of primary switching is
by three small wires carrying only low current
24 volt de rather than a large cable carrying
the enti re primary power. Information regard
ing these relays may be ob ta ined f rom any
i\'holesale e lect ric supp lie r.

The meter circuit monitors grid cur rent,
plate current, relative output (by means of a
rectified samp le of the rf and plate voltage .

I rna meter movement forms the basic unit
with the necessary shunts a nd series resistors
switched to perform the desired functions.
The meter is shielded from rf. The author's
power sup ply uses a 60 second time delay
relay in series with the relay activating the
primary of the high voltage transformer and
the meter illumination pilot turns on automati
ca lly when the time rela y closes. The details
of the high voltage supply have been omitted
since the amateur radio handbooks describe
several excellent circuits.

Top view of the 8163
lineor omplifier. Note the
sma ll blower in the right
corner. The mossive on
odes of the Amperex
8 163 explain why more
cool ing isn 't required.

FEBRUARY 1966

The small size of the amplifie r actually per
mits its construction in many of the enclosures
used for commercia l exciters and transceivers.
The amplifier described here is housed in a
cabine t obta iner from Master Mobile, Inc. and
measures 7 x 13 x 13 inches and harmonizes
well with the S line.

A few notes regarding con struction detail
may be of value. All the coils in the input cir
cuit a re wound 0 11 }i inch slug tuned National
XR-50 forms. The cap acito rs are 1000 v silver
micas and th e input ci rcuitry is housed in a
4 x 4 x 2 inch aluminum case with small coax
connectors for leads ill and out. The tube
sockets are [ uhnsou "G iant 5 Pill ." In ground
ing pins 2, 3 a nd 4 it is advisable to use ~

inch copp er strap keeping the leads as shor t
as p ossible. The components in the rf samp ling
circuit must be shielded and may be conven
ientlv mounted ill all old ca n with the sensitiv
ity c~n trol coming through the top hole.

The relay circuit emp loyed automatically
b ypasses the a mp lifier with Sa in the off p osi
tion. \Vith Sa in the on position outp ut from
the excite r feeds into the amplifier ( instead
of the anteuna ) and the output of the ampli
fier goes to th e antenna . Tile ext ra set of con-

_ .
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Fig . I . Schematic of the linear am p li f ie r
for 80- 10 us; ng Amoerex 8163 'so

tracts on the relay a re used to short out a
50,000 ohm resi stor in series with the center
tap of the filament transformer. In "receive"
condition this resistor provides self bius for the
tubes and they d raw no current. In "transmit"
shor ting out this res istor permits the tubes to
operate normally. A 2;; ohm resi stor is used
between the chassis ( g ro und) am i the high
voltage negative lead , kecpmg the meter cs
seufinllv at ground potential . TIl(' meter sh un t ..
used will han' to he cl mseu for tilt' interuul
resistance of the me-te r movement . For the
sake of simplkit~· both ~l'id .md plutc curre-nt
are measured 011 a 0 to J a mp sca le and tlu
h ig;h n)l tag{' O il a 0 to IO,O(lO volt sca le . TI H'

meter used in the author's unit is particularly
nice since all shunts are external and the
translucen t scales chosen simp ly slide behind
a plast ic comp artm en t p rotecting the p ointer.

The tune-up p rocedure should he well
known to ~11 1 amateurs and needs no exp lana
tion here. Adjusting the inpu t net work is
simple. Feed a sm all amount of power from
the exciter to the amplifier with the filament
\ 'ultage o n and tilt' high voltage ofL and with
an SWf hridge connected between the ext-iter
and the amplifier. The slugs arc tuned to pro
vide a minimum of reflected power. In p rac
tice a 1 to I ra t io is not d ifficult to obtain OIl

bands. . .. \ VnOV\\,
( 'om punent U st

A v iew of the a m p l i fie r ou t o f its ca se.

C, j oh nson . 154 -9
FI CoulinK Fan. Lafaye t te AYF.-\-403
1.1 5T ',," rupper tubing, 1 '-1 " , 3" long
L~ IS microhenry, j ohnson 1291202
\ 11 0·1 rna me-ter unit with 0- 1 amp scale. (Phaostron Prest ige

II I
RFC I 2S double turns. number 10 Forr nvar or Xyclad close

wound un 0 inch dia mete r 70 inch long ferrit e rod (La
Iaye ttr- Karlin , ]\"Y C \I ~ -3 .B )

I{ I, ~ tueu-r shunts for 0 to 1 amp full sca le with 0 to 1 \I ii
1l1ll\"Plll,' n I .

R FC~ . ~ }~" rllllPt'r stra pllillJl: wou nd to form 3 turns, I"
diameter. I ' ~ " lung, around 3 210 ohm 1 wall carlH'n T(' 

_~i,..lurs in parallel.
KIT. H and \\' wsoo
RY, 1l1'1l1' a nte nna l-hanl(t"u\'t' r relay "lith t"\tra ",," t of cun

t ac .... (Iliway Elnl rtlllit:s, t 14 "r"i"r Hhd .• Los :\ ngrlt";,
( 'a lifu lo ia l

"I 2 p"l,' I, 1",,,j,il'l\ (; 11",,'0..11 r eramic rotary switch «'('n l ra-
lab, \'_\·lOO.~).

,,~ 1 pule 4 1''''ilion rotary
'-',1 S I'''T lllllRle
'I" I Thordarson 2 1F33
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SI3E
owners of SBE, SB2·LA l inears have money •

In the bank .. •
(This lOOO·watt p.e.p
i nput beauty costs only
24.95 cents-pe r-watt, half
the cost of other 1 KW
p.e .p. linear amphfler s.)

wives of owners of SBE linears are often pleased ...

(at th e small equipment size and unc luttered appearance • . particularly
so th is winter when the OM moves the shack into her nice living room.)

and ca r
rea r trunks are

practically
empty

(Very comforting when
you take your KW
mobiling along with a
lot of luggage.)

249.50 bUyS you about 10 db worth of power ga in in an exceptionally small, convenient
package, 5%" high, 11%" wide and 11 %" deep - and this includes A.C. power supply.

SB·2LA linear amplifier ma tches 58·34 in appear- power supply is ali -solid-state. lin ear operates at
ante, operates perfectly with i t but will boost the low plate voltage (80DV), high plate curre nt. Easier
output of any SSB excite r to a full KW. Drive: 60 on capacitors, rect if iers and power transformers.
watts or more depending upon amplifier output, Safer under environmental ext remes. Bui lt ·in an-
passive grid input for resist ive load to dr iver. tenna relays (2)_ Internal blocking bias.

4 bands: 80-40-20-15. Pi·network. Band SW itching. SB·3·DCP inverter is available for 12V DC opera
Uses 6, para l le l-connect ed 6J E6 's, Built-in At t ion. Suggested pri ce: 249.50

Write for new 4·page brochure describin2 SSE line.

COMPANY
213 E, Grand Avenue, SO. San Francisco, Canfornl. MO&O

RAYTHEON-r:AYTH EO~I------'----------------

laport ..I.., Reytheon Intornetlollli SlI.. I Servlcn, Lnln,ton 73, M....chu..tt. U.S.A.

IUIU41' 1'" ,



And Then There's

Ron Gunn WA6KLL
358 Albatross Ave.
L ivermore, Cal iforn ia

Phasing SSB

Home brew phasing type genera tion of SSB
signals has numerous advantages over filtering.
F irst, the frequency is determined hy the
builder, not the manufacturer of some filter.
Second, it is cheaper to build. Third, sidebands
are selectable without changing carrier oscil
la tor frequency. The method seems limited by
a combination of apparent complexity and in
convenience in using. Th is article will attempt
to expla in the complex in simple terms as this
is a ll the writer understands about it.

It is inconvenient when the generator op
erates on the output freq uency and must be
retuned completely to QSY. Modern practice,
however, is to generate the SSB signal on some
fixed frequency and then mix with a VFO sig
nal to get to the ham bands. 9 me has grown
to be an accepted frequency for this sideband
ge nerator to operate on. When mixed with a
5 me VFO the di fference frequency is on 75
meters and the sum is on 20. T wo meters is
available by mixing the 137 me from a string
of mul tipliers with the exciter output and so
on .

This article is different from the many ex
cellent articles in the literature in that the pur
pose is to explain those things about building
and operating these phasing rigs that recent

articles have left out. Nothing new is con
tained here. but some of the simple things have
not appeared in print for years as they are
"well known". A person wi thout a good refer
ence lib rary is therefore left out.

Fig. 1 shows a more or less typical 9 me
phasing exciter built using a Barker and 'Vil
Hamson audio phase shift network (B & W
350-2Q4). In principle this and other phasing
exciters have th ree parts: The aud io processing
section, the rf phasing section and the bal
anced modulator. In the sample schematic this
takes three tubes and a regulator.

The basic idea is to get two audio signals
that differ from one another by 90°, and to
combine these signals in a pair of balanced
modulators connected to a common rf outp ut
transformer tuned to the rf (ca rrier) fr equency.
The res ult is a single sideband suppressed
carrier output which is then mixed to get to
the desired frequency and amplified to obtain
the desired output power.

Audio circuits
The circuit shown is that recommended b y

B & W . Others tried have not worked as well.
The p urpose here is to split a single audio
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Fig. 1. Typical pnasing transmi tter. This is the schematic of tne transmitter described In this ertlele,
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Fig . 2 . Balanced modulator a s used in th is exci ter.
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coupling ca pacitors and ca thode bypasses tend
to hold down the lows. The low pass filter
network in the secondary of Tl insures that
there is adequate rejection of the higher fre
quencies which will show up as cha tter on the
unwanted sideband if allowed into the phasing
network.

The effect of excessive lows will be in 
creased difficulty in tuning your signal at the
receiving end , because most energy below
300 cps will appear ill both sidebands. The

input into two separate outputs differing in
phase by 90". These tw o outputs are as indi
vidual as the two cha nnels of a good stereo
system. 13 & \V rates thei r unit at 90" -+ 1.5"
over the aud io range of 300 to 3000 cycles per
second. The 500 ohm AUDIO PHASING pot
across the input to the network will end up
adjusted off center by a ratio of 5 to 7. Don't
worry, this is the way it is design ed to operate.
The two outputs must not only d iffer in phase
by 90" but must be eq ua l in amplitude for
proper unwanted sideband cancellation. The
.500 ohm BALANCE pot in the ca thode cir
cuits of the audio sect ion output amplifiers is
provided to set th is, and need be touched lip
onl y occasionally as the com ponents age.

D esign of the preamp driving the phasing
network must take into account the frequency
range of the network. The high turns ratio of
the transformer into the network is intentional
and tends to sh unt frequencies above the
communica tions range. This turns ra tio is 10:1
for an impedance ratio of 100:1. Smaller

Front view of the phasing
SSB exci te r. The a udio
balance con tro l is on the
rear. Note that mic gain
is a sc rewdrive r a d juste d
control.
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effect of excessive highs will be a chatter 3
kc and more away from vour carrier fre
quency on the un\V~nted sid~Land side. These
are design , not tUlliHg prob lems.

To sum it "I', tho output of the audio sec
tion consists of two Individual audio outputs
which are confined in runge to the upper and
lower limits of the phasing network and which
arc quite precisely 900 out of phase with each
other and eq ual i ll amplitude. \Ve can call
them A aud B uud will pick them up later.

RF circuits

An electron-coupled. crystal controlled car
rier oscillator at 9 me is used as the rf source.
1'JO is tuned to the output frequency of this
oscillator. T Il also tunes to the same freq uen
cy and is d riven bv TlO. The osc illations ill
the two tuned cin.:ll its arc 900 out of phase
when properly tuned. The amplitudes of these
oscillations should he fairly equal. Large iu
eq uality between these two outputs as meas-

9MC
TUNE.

ured at the swinger of the CAHHIE H BAL
A!':CE pots will show up in the form of less
un wanted sideband cancellation (suppression).
Ad justment of this amplitude ma y be accom
plished by vurying the distance between the
two coils or hy installing a small ca paci tance
(gimmick) between the two.

Tuning adjustment for 1'11 (and Inciden
tullv '1'10) should be readily accessible to the
operator (not a screwdriver adj ust function)
as '1'11 will have to be touched lip if the un
wanted sideband cancella tion seems to be
drift ing up. The Q of these transformers should
be about that obtained by using 70 pf to tune
the inductors to the req uired 9 me.

Wiring from the rf transformers th ru the
output should be symmetrical. Balance be
comes more difficult when there is, for in
stuuce, more capacity from one set of diodes
to ground than the other. The link output on
1'12 must he on the center of the coil, and it
mus t present a balanced load. Otherwise,
carr ier balance will he impossible and, in

Top view showing ports
la yout . 9 me tune is the
cdiustrnent for the ou t
put cont rol.
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Side view of the exci te r
showing ports layou t. The
audio sect ion is nearest.
Note the out pu t trcns
former on the right .

511Ort, it won't work.
The two outputs from the rf phase trans

formers are obtained by winding a couple of
turns of hookup wire around the cold or
grounded end of the coils. The aud io outp uts
A and B are connected to one end of these
links while the other end goes to the swingers
of the CARRIE R BALANCE pots. The .001
bypass in each audio circuit should be installed
right at the rf link if the wire run is long. The
swinger of each pot ends up with pure audio
and pure rf signals on it, unmixed. Mixing
takes place in the balanced modulator.

Balanced modulator
The two CARRIER BALANCE pots are

ca rbon as they must pass d. The amplitude of
the rf signal should be at least three times the
audio. This rf signal is used to switch the mix
ing diodes on and off while the audio signal
determines the maximum value to which the
mixed signal can go. The rf must therefore be
TO uch grea ter than the peak of the audio.

~IaIlY types of signa l diodes can lie used.
though all sho uld be selected for computab ility
if pructivnl . This consists of checking the for
ward resistance of a number of units and
taking the four that are most alike.

Looking at Fig. 2 now, let's imagine that

FEBRUARY 1966

•

the tuned circuit on the righ t is set a t 9 me.
When a positive cycle is genera ted, it goes
thru the upper diode and pulses the tuned
circuit. driving point U positive. A half cycle
later, point U is negative and point L has be
come positive. At this same time the source
is applying a negative cycle thru the lower
diode, also to point L . The positive and nega
tive at point L cancel, and there is no out
put. This is true as long as the upper and
lower diodes are conducting the same, any
small variations being compensated for by the
CARRIER BALANCE pot.

When audio appears, it tends to turn onc
of the modulator diodes on while turning the
other one off. This allows unequal positive
and negat ive cycles thru to the tuned circuit
and they do not cancel, thus producing an out
p ut whose amplitude varies at an audio rate
while superimposed on a radio frequency sig
nal. This output is not d istinguishable from a
set of sidebands with no carrier. \Vhen two of
these are properly phased in relation to one
another and are connected to a common rf
transformer, one sideband adds while the other
neatly cancels out.

No te that each of the two balanced modu
lators p roduces both upper and lower sideband
output while removing the carrier. The actual
elimination of one of these sidebands is done

13



Bottom view. The termina l st rip on the upper left is for all power connections to the rig .

by cancellation in the tuned circuit to which
Loth are connected .

The 500 uh choke connected to the center
of T12 is an absolute necessity. An attempt
to build a simple SSB rig from a schematic
where this choke was omitted resulted in a
frustrating week spent seeking the answer.
This choke is the return path for the audio
signal fed into the balanced modulator, but
must hold the whole tuned circuit away from
RF ground or the very important 180" differ
ence across the circuit will not be maintained.

Tuning up
Once the SSB exciter is tuned up and oper

ating into a mixer stage there is no need to do
more than touch it up occasionally. It will be
desirable to null the CARRIER IlALA"CE
pots as in any kind of SSB exciter, but the
only other attention it will need is an occasion
al check of the unwanted sideband rejection .
Start by injecting a 2 kc signal into the MIC
input. Tune the tone in with a sharp receiver
on the unsclected sideband and null it out
with the HF PHASE and AUDIO PHASl" C
controls. Switch sidebands a couple of times,
nul ling the unwanted sideband each time, and
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the job is comple te.
A little bonus here for those who are not

too familiar with phasing rigs and have read
this far: 51 is the sideband reversing switch.
To go from one sideband to the other in a
phasing rig it is necessary only to reverse one
of the two audio outputs. This question is in
practically every FCC Technician and General
Class exam issued.

An oscilloscope is very handy when one of
these rigs is being tuned up for the first time
though with patience it can be done like the
touch up in the next to last paragraph. For
the complete tune up: put a 2 kc sine wave
tone into the !\HC input and advance the
GAIN control a little. Referring to Fig. 1, con
nect the horizontal and vertical inputs of the
scope on audio output A. Adjust the gain on
both inputs for a perfectly diagonal line (same
number of divisions across as up). Now put the
horizontal on the other audio output B. Adjust
AUOIO PHASE and BALANCE to get as
good a circle as is possible. Advance the MIC
GAIN until the circle is as large as practical
before it distorts. Remove the tone. Talk into
the rig with the microphone that will he used.
Adjust the MIC CAIN so that the hash on the
screen is not larger than the circle that was
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there. Do not operate with more MIC GAIN
than this as all kinds of distortion can result.
Instead, look for power gain elsewhere.

Now turn on the 9 me oscillator. Put the
antenna lead from a selective receiver near the
output of the rig as a sensitive output meter.
Tweak the capacitor in the oscillator grid for
maximum out. TUlle T IO and T l 2 for max out.
Tune TIl to as close to resonance as is possi
ble at this time. Go back and forth ad justing
the CAHRIE H BALANCE [lots lor minimum
output until a null is obtained. Unbalan ce one
of the pots and make sure TIO and Tl2 are
at maximum. then renull.

Introduce the 2 kc tone, being careful not
to overdrive the audio system as mentioned
before. Using the selective receiver. find the
weakest sideband (if there is one). Flip it from
upper to lower (using SI) to check. When the
weakest is found, tune on it and adjust the
AUDIO PHASI;\C , BALANCE and RF
PH ASE (T lI) to null it out. Be careful to go
from upper to lower and back repeated ly. al
ways nulling the unwanted sideband. until
either is at full null when selected by the side
ban d selector switch S1. T he rig is now on
SSB. only one of the tones being present at any
given time.

I t is possible to null out one sideband. say
the lower. without having the upper nulled out
when sideband selector switch S1 is Hipped.
This is why it is necessary to go to the trouble
of going from one sideband to the other to get
a genuine switchable null. Both sidebands have
the same carrier oscillator frequen cy and, once
adjusted, are ' selectable at will using 81.

The exciter shown in the photos was built
from the typical schematic (just to be sure)
and works FB. The intention here has been to
foster understanding of these rigs. Since many
excellent construction articles exist there seems
to be little need for more specific information
01 tha t type.

The following bibliography contains a few
construction articles for those interested. plus
the sources from which this article was lifted.

. . WA6KLL

Photographs by Alan Pemberton WA6LEU

r. " SS B J r.," G E Ha m News, November 1950.
2. Radio Amateur's Handbook, ARRL.
3. Orr W6SAI Radio Handbook, Sixteenth Ed.
4. "Cheap & Easy SSB," March 1956 QST or ARRL Mobile
Manual 3rd Ed. 1962.
5. " Another Phasing Type Excite r," September 1962 QST.
6. " A Mobile Phasing Transmitter," CQ Mobile Manual 2nd
Ed. 1956.
7. "A Simple SS B E:lciter," October 1961 CQ ( remember choke
onT Ul).
8. " Diode Modulators, " May 1963 73 Magazine (recom
mended).
9. "Active SSB Modulators," July 1963 73 Magazine.
10. IlSiDlle Sideh8J:Id For the Radio Amateur," ARRL 1954.
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Rolph Raanhaus
780 Forest Loop Drive
Port Hueneme, California

Better Selectivity for
Your Transceiver

Use a crystal fi lter for better ew performance

The recent trend towards transceivers in
amateur communication eq uipment has given
the owner a very fine piece of equipment for
either mobile or fixed SSB work. It has, how
ever, also given him a very inadequate re
ceiver when he desires to use the unit for
fixed station C\V work; the 3 kc selectivity
characteristic being far to broad for good
code communica tions. It would seem that a
narrow passband for C\V would be a very
desirable feature to have built in, but, since
it almost universally is not, some external unit
to accomplish this is very much in order.

Over the past year numerous, and in some
cases quite effective, devices have been de
signed to improve the overall selectivity of
such receivers. Usually however they suffer
from the common deficiency of insufficient
skirt selectivity which leaves the receiver open
to strong adjacent channel interference and,
since "adjacent channel" usually means six or
seven signals, this can and does wash out many
contacts which would otherwise be com
pleted. The device to be described here im
proves this skirt selectivity and when used
with an outboard audio filter such as de
scribed in the July 1962 issue of 73 does just
about all that is possible to do to insure good

contacts under the present conditions.
A glance at the schematic (Fig. I ) shows

the unit to be an outboard 455 kc, two sec
tion, half lattice crystal filter with a product
detector and an aud io amplifier. A small
built-in power supply furnishes the unit with
heater and plate voltages, however, it might
be possible in some cases to extract these volt
ages from your receiver as the requirements
are not large.

The selectivity curve for this amplifier
( Fig. 2 ) is approximately 200 cycles wide at
the -6 db point and fans out to approxi
mately 700 cycles at the - 30 db point. The
overall width of the response curve for a filter
such as this can be changed by the proper
choice of crystal sets. Crystals spaced farther
apart in frequency will broaden out the top
of the curve and still leave the skirt charac
teristics suhstantially the same. Careful align
ment of a fil ter of this type is necessary, es
pecially so when yOH usc wide spaced crystals,
otherwise you will have a response something
like that of Fig. 3-the cha nces are this is
what you will get when you finish your first
rough alignment anyway. You can however,
by carefully setting the rf generator to the
center frequency between the two crystals,
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Fig , 3 . Typ ical untuned response cu rve for two sec
tion filter.

more than that if possible. The if voltage from
this coupling capaci ty is then brought out,
p referably through a small BNC or an RCA
jack on the rear of the chassis, to a short piece
of co-ax going to the inp ut of the outboard
unit. Keep this co-ax lead as short as p ossible
to avoid undue losses and the detuning of t he
if coils at each end.

The input if transformer used (F ig. 1 ) is
one of the 4 .5 me type tuned, in th is case, to
the receiver's if of 3 me. In case the receiver
vou have uses an if of a different frequency
this transformer must match what you have
of course. ,,·ith the loading effect of the co-ax
the input of this 4.5 me transformer should
resonate at the desired 3 m e with no trouble.
if not it muv then be uecessnrv to shunt the
input co il with a small eomlen;er of 10 to 20
pf, a little cut and try may be necessary here
as your co-ax lead length has a defini te influ
ence. The output coil of this transformer will
require a sma ll shunting condenser to bring
it down to the 3 me Frequency also-again
some cut ami trv mav he necessarv.

T he fi rst converter uses a 60 £6 tube in a
s tand ard mixer circuit with the oscillator oper
utiug on a fre-quency of 2545 kc, which , w hen
beating wi th the incoming freq uency of 3 me,
gives the proper if freq uency for the unit. In
case yo u have a d iffere nt if frequency w hich
wi ll req uire a different oscillato r frequency,
cure must he exerciser] to insure that the os
cillntor w ill IHJt have harmonics which fall
inside the ham hand s. These can be picked
up by the receiver and call be very annoying.

T he output transformer for the 6BE6 is a
standard 4.'55 kc job with the secondary split
by two 100 pf condensers. In the remote case
that this secondary cannot be brought into
resonance it will he necessa ry to change the
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Fig . 2 . Response curve for two sec t ion filter usmg
crystals for cha n nel s 41 a nd 321 .

fill in the center dip as you bring the if trans
formers into resonance. and increase the gain
at that frequency. Tn case you do use wider
spaced crystals you probably will need to
stagger tu ne the if transformers to get a flat
top to the response CIII"V C. T his is no problem
at a ll if yOll happen to huve a sweep genera
tor and not a very d ifficult one with only a rf
genera tor a nd an output voltmete r.

J ust in case you do have a sweep generator
and happen to be a perfectionist you can also
improve the skirt selectivity in the - ,30 to
-50 db range h y carefully b alancin g the ca
p aci ty between the two halves of yo ur latt ice
filter. The flaring out of tile otherwise q uite
straight sided response characteristic is largely
caused by capacity unhahu u-e. An improve
ment in the ski rt select ivity can also be ob
tained bv the add it ion of more crvstal sec
tions . Tllis complicutr-x the alignlll~nt how
ever, so is 1I0t particularly recommended un
less a sweep gCllerator is avai lable .

The conplin!! [rom the receiver to the unit
can be accomplished in several ways. The
method shown in Fi~... uses a small ( 10 p f)
coupling condenser connected to the last if
stage of the receiver, right at the point where
it enters the detector stage. This will detune
the last if transformer a little and will require
a small adjustment of it's slug, hut this C'11l

be left until last when it is easily accomplished
bv watching the S meter of your receiver.
Just in case you do not wish to solder any
thing ill yom" new n -cctvcr it is possible to
get euouuh signal 10 operate the unit by sim
plv making a f('w light wraps of insulated
wire around the lead coming from the last if
cun instead of installing the condenser. Five
or six turns should he suffi cient hut put on

FEBRUA RY 1966
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value of these two condensers slightly. This
probably will not be necessary however

T he four crystals are rather commo'n on
the surpl us marke t and arc obtainable for a
very modest price. They come in FT241 type
ho lders and are marked in channel numbers.
The ones used for this filter are marked chan
nel 41 and 321 ( two each ) which are for th e
narrow passband .

The second if transformer between the two
crystal fi lters is identical with the first. H ere
a~a in it may be necessary to pad the windings
~\'lth a small condenser of 20 to 30 pf on the
input and perhaps larger than the specified
100 pf on the ou tput. This is not a difficult
job as you can see as you tune up the coils
that you ca n't quite reach resonance wi th the
!'lllg and you can also see with a trouble
which way you must go to reach resonan ce.

The second RBE6 is a product detector
which is an excellent detector for C\V as well
as SSR. The oscillator section of this tube
beats with the -155 kc signal to form the beat
note for C\V and the carrier insertion for
SSR ( it's understood that Y011 must use a
wider p assband for SSB than the one de
scribed here of course}. T he tuning condenser
is used to select eithe r upper or lower side
band and can also be used for fine tuning of
SSB. To ad jus t this oscillator simply set the
condense r half wnv in and nd ius t the coil slug
for zero heat with the 4 ,5.~ kc signal, the two
sidebands, upper and lower, will then he on
one side or the other of this zero beat.

The out put of this stage then goes through
a small filter to take out the rf and on through
a gain control into the 6C4 amplifier stage.
The output of this stage can he reinserted into
the receiver's audio svstem or amplified by a
power stage of uf and used direct lv with it 's
own speaker. In the case of th is unit it is am~
plified hy the 6(;4 und used only with head
fones.

Probably the best way to "tune np' the unit
is to set a rf signal generator to 455 kc and
insert a fairly strong signal into the grid (C 2)
of the product detector ( the second 6RER ) ,

Top view of the ou tboa rd CW ada pte r.
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Fig , 4 , Connecting the adapte r to a tra nscei ver.

then tune up the BFO and check your audio
circuits. If these operate properly, go back to
the input of the second if transformer (1'2 )
and, after inserting the two fo llowing crystals,
tune up the if transformer. You can then se t
your oscillator to the exact center frequency
between the two crysta ls and touch up your
nFO coil slug. Now move the generator back
to the input grid (G 2) of the first AIlE6 and ,
?fter disabling the oscillator sect ion by short
mg the coil T5 and inserting the remaining
two crystals, tune up the first if transformer.
For the last ad jus tment retune the generator
to the receiver's if and insert this into the in
put of the unit and adiust the conversion os
cillator to th e proper frequency to give the
4.SS kc bout . Don 't forget to remove the short
from 1'5.

Now if you have ins talled the input if trans
former T4 tune it up and vou are fini shed ex
cep t that you probably will need to touch up
the slug in 1'5 when you tune in a signal with
your receiver in order to get it rj~ht on Ire
quency. All these ad justmen ts sound difficult
hilt can he accompllsbod with a simple rf gen
erator and a reasonable good ac voltmeter.

The unit is built in a 5 In' ~m illch alumi
num chass is with the input ; nd output jacks
on the rear apron. The two controls on the
front are th e aud io gain, which also has the
power ON"-OFF switch anti th e bfo oscillator
condenser. This condenser, a <.; called ou t on
the parts list is a 35 pf job whi ch might be a
little larger than y Oll will like-cmaklng the
ad justment a little critical-so you may. if you
wish . reduce its value a small amonnt and
increase C7R by a like amount. No special
care or skill is requi red to build or adjust this
uni t, anyone who has don e any recei ver work
a t a ll should cnconut er no di fficl1 lty-it is even
possible to align the 1II1it ll sing: nothing hilt a
siguul generator an(I vour ear. op timum per
fonuance would be an accident in that case
however.
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One or two general comments-care must
he taken with the first conve rsion oscillato r
construction . If this oscillator drifts, your con
verted frequen cy will drift right through the
I l;:IIT OW filt er passband. In this case when you
fi rst turn the unit on there will he 110 output,
the-n as the drift builds up the 01 1tP1l 1 will in
crease to a maximum and then go back to
zero as th e oscilla tor d rift s the fre quency 011

by. It depends, of course, on just where in the
drift time you or iginally se t up the tuning,
hilt in any event a d rift can pl ay hob with
your results. The oscilla tor could wel l be crys
tal controlled but you probab ly will need to
spot the crystal yourself so if you like to grind
crysta ls to spot frequencies by a ll means try it.

The on ly reason fo r the first if transformer
in the unit is to isolate the conve rsion oscil
lat or from th e receiver, as any oscillator volt
age getting back into the receiver's ave cir
cuits will give a cons tant S meter reading
wit h no signal input. The isolation of the
6B£6 is quite good howeve r, so if you wish
to cut corners you probably could omit this
transformer wi th small conseq uences. It mi ght
he well to leave a hlank spot on the ch assis
and first try the unit with the input running
d irectly int o G2 of the first 6BE6 then , if it
turns ou t to be necessary you can go ahead
and mount the transformer.

T he performance of an ou tboa rd if and de
tection unit such as this will make a world of
differen ce when try'n g to lise a transceiver
wit h a 3 kc passband for C\V communication
or, for tha t ma tter, wi th all )' of the cheaper
receivers which could use a litt le better selec
tivity.

In ease you are nile who takes your ham
work at a ll seriously it will certainly pay you
to cons truct a unit such as this. You should
have no serious problems gett ing it to opera te
and it really makes a lot of d ifference when
you need that extra selectivit y- and when
don't you? As stated earlier, when you use
this unit with an aud io fi lter you have just
abou t done all that the home b uilder can do
to solve the interfe rence p roblem. Besid es
that , building thin gs like this is fun-try it .

.. . Hoanhaus

Parts Lis'

C4 . 47 pf negative coefticient capacitor. Sprague 10TC U-
:\750-Q47.

C7 ,\ . 35 p f variable.
C7II. 120 pf silver mica.
n O-23. 100 pf mica .
T I. T2. 455 kc if t ransformers.
1"3. i 50-I·flX> ,l(h rf coil. ~liIler HU .
1"4 . 4.5 me if transformer.
T 5. 30-69 ,l(h rf roil. :\Iiller 4408.
T6. Power transformer with 130 volt secondary.
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Norm Gignac K1Q IM/2
...... .:k. Sronts WB2CEE
Navy Recruit ing Station
P.O. Build ing
Albany, N .Y.

1'111 YOllr old preselector 10 work again

A Crystal Controlled Front End
Have yO I1 taken a look lately at that 'once

prized' broadband pre-amplifier you had such
high hopes for. , . , Yau had hoped it would
make "our receiver 'bottern-u-firecrucket.' b ut. ,
it turned out that vo u fo und "our receiver was

• •

too ' b roadband ' to handle the ad ded rf wi t h the
pre-selector hooked ill . .. you had hoped that
it would help you pull ill the ' I)X-' on the
hi g he r [requeuvies, but it only makes the noise
as well as the signals louder, How would you
like to p ut it hack ill opera tion? .. , and w ith 
out too much di ffic ult,"? ... ami with little
£xpcllse?

This unit to he described hen- cumc into
e. xistcnce when it was rea lized that m y 0\\'11

DB- " 2A , III" 10-20 uud DB-2:3 pre-ampl ifiers
were sitt ing under the bench .. , and tha t I
had a sizea ble investment in this equipment
which was going to 'waste: I'd like to add
here that the Crystal l-controlled front end de
scribe d ill this a rt icle will work equally well
\\ ith the old-timer D B-22, the R-Her and the
Am cco P-CL pre-selectors . .. (p re-selec tors
and p re-a mpli fie rs meaning the same thing ill
the text of this article).

So, if you 'd like to put into lise so me of
t' ruse fi ne. but very lit tle used pre-selectors.
r(' :1.<1 011 . If you're only in terested in kuowing
how it's done .. . that ill it self is worth the
time to read the art icle. I 'll suv this much
about the unit d escrfbcd here ... it perks u p

the stabi lity of the low-to-medium p riced re
ceivers , . . and it's a good way to sta rt copying
CW like \ '0\1'd like to .

Circuit principle
T he funct ion for the crvstnl-control led Front

end (C C FE) ri~ is busicnllv an rf oscillator,
feeding a mixer (hetm dyning all signa ls down
to the 3.5- 4.0 me range), then through a
cuthode-Iollowcr st.lge lo the front end of the
receiver.

What it does for the Receiver
It is a kJ 10\\"1 I fact , that the stab ility of the

low-cost and medium-priced receivers is ' best'
on 80 and 75 meters . . . and is usually 'pretty
good' on 40 meters, hut when you tune 20 III

and especially 15 and 10 Ill , the stability and
sensitivity of the receiver drops off ill leaps
and bounds. T his littl e gem will make your
receiver th ink all signa ls, be they on 20, 15
or 10, are really 3 ,500 kc to 4,000 kc signa ls
. . . this is the p rinciple of the 't uned if cir
cui try . Therefore , vou cou ld say the crystal
con tro lled front-end tak es all sig na ls and
hc tcrodvncs thcm 'clown' to the range o f your
80-75 meter-band on the receiver d ial. \ Vhy
the pre-selector. vou a sk? You Ilt'ed till' pre
selector to build lip the rf signa l corning from
the antennn, to :I level wh ich wou ld p ut the
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As the schematic, Fig. I depicts, the layout
is fai rly simple and normal construction pre
cautions should be observed. Leads are not
cri tica l, but as with any compo nent connected
with rf oscillations and ampl ification, as well
as mixing, the tradition of keeping the leads
short is recommended . . . especially those
leads from the crvs ta l sockets to the band
switch. Current carrvtng leads should he lead
along the chassis and the signal carrying wir
ing should be traced about J:i" above chass is.

Coil Ll is a CTC 1 me coil with 180 turns
removed . Any other coil that will tune to 3.75
mc (the center of the band) will do very well.

The photo shows a general scheme for com
ponent layou t. T he cable uses an octal plug
which leads to the receiver's power source
feeding the filaments, B+ and common ground
and the rf source from the pre-selector. The
shaft and crystal-selection switch are left ex
tremely long in this case, because it a llows the
construct or to place the unit inside the re
rc ivcr in an appropriately suited location and
with either an extension shaft , or as is (depend
ing 011 location within the receiver) the shaft
affo rds the extension needed to come through
the front panel of the receiver (afte r drilling or
puuchiug the appropriate size hole and placing
a dia l plate behind the knob to indicate the
bancl / crvs tal selected. If it is des ired to leave
the un it outside the receiver, the shaft may
he hncksawecl down to size and would work
eq ual ly as well . . . this arrangement is a
matter of personal choice .

Adj ustment is simple. Apply power and tunc
coils L 2 through L,5 in seq uence for maximum
output consistent with reliable starting. A
d iode detector or d ip meter may be used for
th is. Then peak L I and you're ill business.
Nothing more to do, you're receiving.

. . . WIl2CEE, KIQI~I /2

Construction hints

COli. TAnu:

hand , In most ca ses, the R~IE Pre-Selectors
are futrlv broadband, and depending on the

•
'built-in ' selectivity of your receiver, mayor
llIay 11 0t re-quire m uch a ttention, other than to
make initial band selection and placing the
tuning knob in the general portion of the band
which yOll des ire to opera te.

1.1. T unes to 3. 75 me. ere I me coil with 180 turns removed.

Lz, T unes to 10,5 me. :\lilIer 440 7, 15 to 3 1 p.h.

W . T unes to 17.5 me. :\Iillef 440 5, 3 to 7 p.h.

L4. TU lII's to 24,5 mc. :\l ille r 4404, 1.5 to 3.2 ph.

1.5. T unt's to Z5 me. :\l illt"r 4404 .

All coils have va riable iron cores
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band-selected CCFE into action ... and too,
the p re-selector tends to keep the strength of
the signal, al though broadband through the
pre-se lector, a t a ll ('\ '( '11 J,. C'd ... the prcselcclor
ad s as tln- ' ! lI u i l lg' 1.'1('111 ('11 1 of rhr- ~ iglla l.

How do you do it?
Set the pre-selector for the strongest signal,

by tuning ill the normal fashion. Switch the
proper crystal stage into play on the CCFE . . .
and tune the signals 011 the receiver's 80-75
meter band. T herefore, if the preselecror were
tuned for 15 m C\ V, and the crys ta l-controlled
[rout-end crys ta l was switched to the '15'
meter posit ion, the receiver would effective ly
he receiving 80~75 meter signals .. . e.g. Pre
selector at 21. 100 m, CCFE switched to '15'
(with the 17,500 kc crystal in p lace within the
socket), the oscillator, (6AB4), mixer (6AH6),
uud ampli fier (GA Bel) would introduce a '3.600
me' signal to the rf amp li fier (or if there is no
such stage, to the mixer of the receiver).

The signals entering the receiver's rf ampli
fie r stage (at the antenna input) are stable,
selective, and strengthened rf notes which have
been through pre-selection, heterodyning and
slightly re-amplified. You wi ll find the receiver
is operating with greater effectiveness as you
"bundspread" your signals across the band.
There are no further adjustments to make to
the CCF E; there may need minor re-tuning of
the p re-selector tuning knob should yO ll swing
from, say the low end to the top end of the

Fig. 1. Schematic of the CCFE.
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Ken Sessions K6MVH
486 1 Ramona Place
On tario, Cal ifornia
Dra wing by K3SUK

The Key to Peaceful Coexistence
Between 6 meters and channel 2

Probably the most important task a 6-meter
man will encounter is that of convincing irate
neighbors that channel 2 interference is due
to inadequacies in his TV set.

\Vhen faced with a TVI problem, the ama
teur must convey a considerable amount of
information to his neighbor in a fairl y short
time. For this communica tion to be effective
(and understood ), the facts must be pre
sented in an orderly, logical seq uence. The
usual setting for ham-neighbor TVI confer
ences is not an ideal one for cooperative oral
exchange. The relationship between the two
individuals is st rained at best. The neighbor
is bothered by the fact that his p rogram has
already been disrup ted to the point where he
finds it necessary to make an appeal (or a
demand) to the ham to knock it off. And the
ama teur knows that within minutes the hand
may be closing and his DX for the evening
will be over.

I have noticed a certa in clumsiness in my
own oral explanations to neighbors. I skip
over important details and neglect thorough
explanations of the TV receiver's problems.
Consequently, disturbed televiewers have de
parted without sa tisfaction, only partially un
derstanding the situa tion.

I t was such a lack of effective communica
tion that p rompted me to write a letter ex
plaining my side of the story . The results have
been so successful that I feel others might
benefit from adopting the same practice.

After wri ting the letter, I distributed copies
to all my close neighbors. T wo days later, four
high-puss filters were installed in the area,
eliminating four TVI problems. When others
in ad jacent neighborhoods ca me to complain,
I simply gave them a copy of the le tter, allow
ing them to read it on the spot if they desired.

It's nice to be an accep ted part of the
neighborhood again. We actually get friendly
visits from even those 'hard' cases now. And
I don't ge t that q ueasy feelin g in my stomach
anymore when I crank up the kw on 50.5 in
the evening.

"

Here is the letter, for those who might want
to copy it for their own use:

To my neighbor:

The purpose of this letter is to assist me in
determining the extent of television interfer
ence occurring in this neighborhood from my
am at eur radio t ransmitting eq uipment. \VUh
your cooperation, all such interference can be
removed and your television viewing need
never be d isturbed.

If you are experiencing serious television in
terference (TVI) , you can help me to deter
mine the best method of eliminating the prob
lem.

The radio frequency spectrum has been al
located to commercial broadcasters, p rivate in
dustry, special institutions, and amateur op
erators. Although this spectrum is crowded,
there is room for all. The Federal Communi
cations Commission has assigned me an ama
teur operator license ( K6~ IVII) and a se
lected range of frequencies in which to
opera te . To obtain my license, I was req uired
to pass a very rigid examination to prove my
technical ability and knowledge of radio the
orv. I am not authorized to transmit on [re
q uencies assigneel to tclccision stations. The
FCC has taken great pains to assure that I do
not .

The fact that I can be heard on a television
receiver does not indicat e that I am transmit
ting Illegally. It is usually an indication that
a television receiver lacks the selectivity re
quired to reject signals near the frequency of
the TV channel. The type of TVI you have
can help me to determine the cause and to
help you effect a cure.

I operate on frequencies between 50 and 51
megacycles, as d irected by the FCC. Chan
nel 2 covers a 6-megacycle spread from 54 to
60 megacycles. Thus, interference in your re
ception of channel 2 is a definite indication of
an inadequacy- although by no means incur
able-in the television receiver.

Channel 2 interference is the most common
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qui red to furnish such filters on request for
se ts manufactured after 1961. This is in reccg
nitiun of the cause of the fault: the lack of
rejection selectivity in TV receivers ) To in
sta ll a filter, the 300-ohm antenna WIre must
he cut between the TV tuner and the TV set's
an tenna terminals. The «an tenna terminal"
side of the cut wire connects to one side of
th e filte r; the "tuner" side connects to the
other. This finishes the operation.

I can furnish soldering equipment, wire cut
ters screwdrivers and technical advice . I will, ,
also recommend the typ e of filter you need
ami the place where the filters may be ob
tnlned.

Another typ e of TVI attributable to the
television receiver's inadequacies is the pickup
of an amateur's audio signal although the pic
ture may be undisturbed. This type of inter
ference is not restricted to a particular chan
nel , and frequ ently occurs in hi-f and stereo
systems, radios, and fm receivers. Cenerallv,
the cure is very simp le-but again, it can only
be accomplished at the place where the inter
ference occurs. The principal sources of sig
nal pickup a re the nc line and speaker wires.
First, make sure your amplifier is well
grounded to a good earth ground (such as a
cold wate r pipe ) . If this d oesn't d o it, the ac
line must b e b ypassed to the amplifier chass is.
This is merelv a matter of soldering a .0 1
mi crofarad cap aci tor from each of the 110
volt wires to th e ch assis at the ac input to the
amplifier.

If the interference is on channel 11 or 13,
the prohlem may be att ributa ble to harmonic
rad iation. If this occurs, I can help it at my
transmitte r by installing a low-pass filter in
my own transmitting antenna line or by taking
more ext reme measures in shielding. This will
not a ffect channel 2 interferen ce.

whatever the interfe ren ce or cause, I want
to cooperate with you. There is no reason why
yon can't en joy your evening hours with tele
vision while I indulge my chosen hobby. Ham
rad io und TV reception are compa tib le, but
only th rough reasonable interference precau
tions coopera tively administe red. ~l y wife is
probably more c ritica l than any neighbor, and
she en joys color TV nightl y, watching anv
channel without interference. I e limina ted
problems at my own set by installation of a
i5¢ filter.

~ly name is Ken Sessions. I opera te a 6
meter amateu r radio sta tion at 4861 Ramona
Place. Please feel free to stop by at an y time
for any reason . \Ve can just get acquainted .
di scuss TV1, or talk about the world crisis.
The coffee pot is always on .
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type of TVI a 50-megacycle amateur experi
ences. No amount of filtering or regulation a t
the amateur transmitter can reduce this type
of interference because it is a receiver prob
lem and the cure can only be effected at the
TV set . The degree of interference will deter
mine the prevention measures.

If the picture is affected seriously, or re
placed by a series of horizontal bars that vary
with the sound of the a mateur sta tion's signal,
the problem is serious enough to warrant in
stalla tion of a simple high-pass filter in the
television antenna Iine . This will remove all
channel 2 interference in 9,5% of the cases . (A
high-pass filter costs a minimum of 75¢ and
not more than $4.00. The price d epends upon
the degree of filtering requtred. ) High-pass
filters are easily installed in minutes. While
the F CC has cautioned me agains t installing
filters for neighbors, I will gladly guide you in
such installa tion.

A letter to th e FCC will q uickly bring: you
assu rance that the install ation of filters in TV
si- ts experiencing channel 2 interferen ce is not
the responsihility of the amateur hut a joint
responsibility of the se t owner and the TV
ma nufacturer. (TV manufacturers are now re-
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Breadboard of the if am
plifier in Fig. 2.

James Ashe W2DXH
R.D . I
Freeville, N.Y.

Breadboarding
Do you breadhoard everything you build?

Maybe I shou ld have asked, do you bread
board anything you build? I suppose bread
boarding each circuit would be too much, but
it seems to me that in ~eneral most ama
teur electronics builders do not do as much
breadboarding as they should.

I think I ought to mention for the beginners
that the term "breadboard" stems from the
days when real, actual breadboards, obtained
sometimes from the kitchen, were used for
buildin g circuits . In a way that seems like a
long time ago, but as recently as the late
thirties people were still writing up projects
built on breadboards. In fact, I remember
seeing such projects in the now defunct elec
tronics sections of Popular Mechanics and
Popular Science after \"\V21

But enough of that. \Vhy do you bread
board ? \Vhat is breadboarding. if circuits are
no longer built on pieces of wood? And how
about stray capacitances, and having the cir
cuits right out in the open? \Vhat about shock
hazards? These are some of the questions you
might ask about breadboarding.

I might begin answering them by giving
an example. F ig. 1 is a schematic of a crystal
conpled if circuit. copied out of an amateur
publication, T his isn't the entire if section. It

24

is a single basic circuit unit.
Now let's look at th is in a hardheaded ,

skeptical sort of way, like the farmer who saw
a purple cow. The first thing to do is to de
due on a plausible explanation of how it
works. I'll skip over that point since it will do
you good to work it out for yourself and I'm
aiming for a different target anyway. The
next thing to do is to decide on reasonable
va lues of voltage and current. T his is a very
good exercise becam e these operating values
arc rarely given, a nd a re usefu l in dealing
with a circuit that doesn't work. Besides, it
helps clear up some residual doubts about
how the circuit works. Now when we look at
this schematic we see some interesting things.

Namely, if the supply voltage is ]50 volts
and the rated class A ( from tube handbook )
circuit is going down through the tu be, then
the d rop across the load resistor puts the
anode voltage at minus 700 vol ts. \Ve mu st
conclude that the tube is carrying fa r less
than its rated current . Is tlu- resistor ten
times too big? This could happen as a result
of a misplaced decimal point. ]f it were 4700
instead of 47,000 ohms, at ten mao there
might be about 50 volts across the resis tor awl
]00 volts across the tube. This certuinlv
seems better.
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the convenience of working on a metal sheet,
and the fact that chassis seemed to be more
available than breadboards, the metal type
breadboard came into use. It is still called
breadboa rd ing. but I have seen and adop ted
the term "universal chassis."

So lr-t 's suppose you have a universal
dlassis II;\IHly ( i"ll come hack to this later,
meanwhile see the photograph }. Y011 have a
heat er voltage transformer aIHI a power supply
p roviding a few reasonable voltages such as
7.5, 90, 108, 1.50, and 2.58, stabilized by volt
age regulator tubes, also some instruments
aIHI a clear place to work.

So. Those voltage regulator tubes I men
tioned. If you use a series d ropping resistor,
or a tapped resistor, to get the correct voltage,
every time the current changes the volta ge
will change too. Also, while these regulator
tubes are not very accurate, they may be bet
ter than vour meter. And the current the sim
ple breadboard circuits use will rarely exceed
the capabilities of a single tube to reguJate
20 rna or so.

(\OW we can sta rt hreadboarding the circuit.
Look at the universal chassis again. This is
the circu it I am writing about , after bread
boarding. There arc a lot of parts aren't there?
This is what the pennanent ones do: The
posts at the comers enable you to set the
chassis with any su rface down and expect it
to stay that way while you work on it. Supply
voltages are brought in through the tip jacks
in the chass is, left hand end. Signal voltages
go in where required , sometimes through a
jack in the front of the chassis, often to a
wire project ing out of the ci rcuit, or through
a jack ill one or the posts. There are some
clearly identifiable ground jacks for circuit
and particularly nnd most emphatically for
safety reasons. When making connections the
ground is made first; when removing wires
the ground goes, definitely, last.

The holes across the front of the chassis are
for controls. Additional holes are drilled if and
where needed. Transformers are mounted by
one end or corner, and we try to get along
without meters and such in the chassis. In nor
mal usage the tubes or transistors project
downwards, out of the way of the work.

Fig. 2 . Revised sche mat ic of the if a mplifier.
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Secondly, how about those 2200 ohm re-
sistors a t cathode and anode of the pIlase
sp litter? This triode has the same ratings as
the other one. Again, 10 rna thru 2'''00 ohms
gives 22 volts. This d rop in each resistor leaves
100 volts for the tube. But wait! 1I0w about
tile grid voltage? If the grid is at ground and
the ca thode at plus 22 volts. this particular
tube is c-ut (llf. carryi l lj.!; l UI curren t at a ll.
Obviously this triode, a lso, is carrying a cur
rent far diffe rent fro m the handbook listing.
unless we ca n find another possible error.
What might it he? 'Veil , anode and cathode
resistors have to be eq ual, and they can't be
too large, and the grid-cathode voltage has to
suit the anode voltage and current. There's
only one way to do it. 'Ve have to b ring the
grid voltage above ground.

If the 10 rna is flowing, and the cathode is
at plus 22 volts, the grid has to be at a little
lower voltage than that. About one volt should
do it. Current to a positive grid? 1':0, not when
the grid is negative with respect to the cath
ode. W e want the gr id to he at about 20 or
21 volts-the cathode will follow it by the
required amount positive because of the fairly
large ca thode resistor. If we add a resistor
it might have been left out of the drawing
[ust large enough to pass enough current
through the grid-to-ground resistor to bring
the grid to the required voltage, it should
work.

That would account for it- one incorrect
parts value. and a copying error. We might
want to change a 47k to a 4.7k res is tor and
add a 560k resistor.

Now before we go off and celeb rate, there
is another possibility to consider. Somebod y
built this circuit and if worked. But we have
just decided it can't work, or a t least that it
ca n't work very well. How are we going to
resolve this? But a good idea to have an an
swer before going to the time and expense of
bulldtng the finished product, wouldn't it?

This is where the breadboard comes in. The
old practice of building things on bread
hoards was grad ually transmitted to the proc
ess of trying things out on b readboards. But
what with the natural shapes of componen ts,

Fig. 1. Original schema tic of a crystal -coupled if
amplifier . This circuit has a number of problems
a s discussed in the text.

FURUARY 1166



We work mostly on the upper, Bat surface.
You can see the tube sockets projecting up
wards, some miscellaneous wiring, and two
sets of three wires each across the chassis.
These wires are the supply lines, permanently
connected to labeled jacks at the end of tile
chassis. I labeled the jacks plus-pills, pills,
chassis, minus, heater, ami heater. The plus
plus and plus lines go across the side of the
chassis away from you, with the center one
being well connected to the chassis. One of
the three on the side toward you is also con
nected to the chassis, the other two being a
minus and a no-connection. Two lug strips
mounted inside the chassis carry the heater
voltage, and I run wires for this as needed.
When stripping the chassis, I leave the heater
wiring in because it rarely needs to be
changed .

Now we have things pretty well explained
and are ready to start. Having collected the
parts we start putting them in. There are two
extremes here whi ch you would like to get
fairly in between . You aren't trying to build
an electronic masterpiece, but on the other
hand if things don't go well you might be
working on it for quite a while. I try to put
parts in neatly with enough room around
each one for another and without putting too
man y into networks floating in the sky ( ha l) .
But I don't let thi s interfere with getting the
circuit finished so I can answer my questions.

So now the thing is put together. I connect
it to the power supply-ground lead first! And
I tum on the heater voltage only. One min
ute later I turn on the high voltage and if I
have any idea that a particular component
might be expected to sizzle, I'm watching it .
(smoke test ) Usually everything goes well
and we are ready to make measurements.

This brings us to a Maier Problem. That is,
how can you get the most from your time?
\Vhich measurement will supply the best an
swers? If the measurement doesn't tell you
anything, you are wasting your time. And the
only way to avoid this is to have some idea
a) what you should find and b ) why you
might not find it.

With this in mind we approach the bread
board-which has passed its smoke test-with
a good voltmeter. Measurements verify our
conclusions about the tube currents being
small. But what is the circuit gain? It seems
to be about unity] At this point we need to
stop and think very clearly because rf meas
urements tend to be hard to make with sim
ple gear. Now the bigger the signal we put in,
the bigger the output will be, and both will
be easier to measure than very small signals.
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But if we put in too large a signal, we will
upset the tube biasing, spoiling our results.

Back to the tube manual. The 6BK7 entry
doesn't show any plate characteristics but it
does say 18 ilia per section thru 56 ohms
cathode resistor, which will yield a grid to
cathode bias of slightly over I volt. That means
the absolute maximum rf signal on the grid
ought not to exceed 2 volts peak to peak. At
best we would like to have a signal a tenth
of this amplitude, peak to peak. Let's settle
for about half. The frequency of the signal is
determined by the crys tal we are using-let 's
say we have a 6.9 me crystal in the socket.

You must make these measurements with
something that won't d isturb the circuit too
much, and a proper rf probe attached to a
vacuum tube voltmeter is one way to do it.
Another good tool is a Tektronix scope and
probe-then you can compare input and out
put to check for non-linearity. Or go to a lower
frequency and use a Heathkit oscilloscope.
The important thing is to have an instrument
- something that will at least suggest to you
what's happening ill the circuit.

\Vell. Now the circuit is assembled-I won't
say built because we wa nt to have it around
the least possible amount of time. It has
passed its smoke test, a gain check shows that
something is getting through. \Ve start to
measure voltages. The grid of the first triode
is negative! The cathode voltage indicates a
current of 2.2 rna is Hewing. and the anode
voltage is about 36 volts. Now why is the
grid negative. . . . Having reasoned that out,
we see about the gain. With a transconduct
ance of 9300 micromhos we would expect a
fairly high gain-we get a result something:
like 4! Seems we could use more current. So
in goes a smaller anode resistor and we see
the gain increase, hut as we continue in this
line we find that the gain does not get up to
the figures we might think possible. Well , we
won't worry about that- come back to it later.

After disconnecting the signal source we
go on to see what the second stage bias volt
ages are . Well, here's the cathode at 3.4 volts
and the anode at 139 volts. That is 135 out of
150 volts across the tube. Seems like there
should be more across the resistors. Also the
grid voltage is going to tend to overshoot the
cathode voltage if the signal is large enough.
That's another thing to keep in mind.

Taking a signal voltage measurement at the
grid of the second triode, we reduce the gen
erator voltage until we have the same voltage
out that we formerly had in-a volt or less,
depending on our instruments. This is to avoid
overloading the second stage.

n MAGAZINE



Reconnecting the signal generator we make
a gain measurement . T he gain, expected to
be near unity, turns out much poorer than
that. Since the tube current is small, it seems
that a good move is to increase it. Ad(ling a
560k resistor from plus 150 to the grid brin gs
up the current-now the output signal is better.

why didn't we start at the second stage
and work backwards? In an audio amplifier
this would be a good idea, since we could use
the finished part to operate a loudspeaker,
and we could listen to the resul ts. But this
circu it is an rf circuit containing a quite ac
tive tube and a crys ta l whose propert ies n ear
resonance are very, very abrupt. This way we
can put the signal into the relatively tame
first stage and if there is any reaction from
the second stage back to the flrsl( there is).
the circuit will be seeing this in the way most
similar to normal operation when finished.

A measurement now shows that there is n
much larger signal at the second stage anode
th an at the cathode. How can this he? Th
same current is p assing through h oth 2200
ohm resistors, there simply h as to he the same
signal voltage at both points. But these meas
urements show otherwise.. . . H a l This is a
reactive circuit. We h ave differen t reactances
at anode and cathode though the resistances
are the same. The reactance is p robably ca
pacitive , and there is more of it at the cathode
than at the anode-we should nrobably add a
trimmer, anode to around. W e'll come b ack to
that-we go on to the ontput and think about
the 100 pf capacitor which is taking the place
of the next triode's input characteristics .
What's the reactance of that capacitor at 6.9
mc? About 200 ohms. Then why use a great
big grid resistor of lOOk? The phase splitter
should he nble to drive a heavv load. L et's
p ut in a smaller one and see wh at happens.
47k ... 15k ... 8.2k . . . 2.9k ... how long
can this go on? F inally we stop at 470 but
this obvl-r-elv i~ n-v the end f'f thp line. The
output is down a little, lust enough to detect
the change. Havin g gotten some results in
this line. we put it off till later.

The sharp tnn in g is beginning to be a p ain
. . . well, let 's solder in the anode to ground
capaci tor and see what happens to the gain.
W hv. it appears that the ga in increases as the
anode capacitance is increased! The more
capacitance from anode to ground, the higher
the gain! An the anode and cathode signal
voltages are nearly aqual. Now that's an in
teresting result. and a useful one too. Thc
schematic now looks like Fig. 2.

At this poin t the ap parent circuit gain has
increased from about one to around five, the
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tuning seems to be sharper. and we feel like
stopp ing. I d id some things that a ren't listed
here. mostly checks to get the clearer idea of
what was happening. The grea test problem is
the signal generator wh ich tunes too fast.
Let's see, if I had another universal chassis, 1
could put together a simple circuit with a
cathode follower into a gain control, with
good bandspread, about a mil of plate current
... le t's see now . .. . And I leave the subject
at this point. It isn't finished. That bandspread
signal generator will be needed, and we ought
to look into the actua l characteris tics of that
diode pump p robe at these frequencies (mine
is off to hal f at 200 mv PP input, reads 0 .8
times inp ut at 4 volts PP, etc.) and we should
read up on some vacuum tube and rf meas
urements theory before trying again.

So that's an example of the applica tion of
the universal chass is to b read boarding a sin
gle circuit. Can yOll see how much better this
is than wres tling with a semlfinished product?
A good hard look at any circuit can pay bi g
dividends. But human nature and other prob
lems being what they are, the hard look is
likelv to be deferred if von can't do it fairlv
easily and efficientlv- hence the universal
chas~is and its associa'ted power supplies.

That seems to introduce the idea quite
thoroughlv. I think that only one or two points
remain. The first is circu it cap acitances, to
ch assis, and to other wiring. Now how large
are those capaci ta nces, really? Are they very
large compared to the other capacitances you
put in yourself? In general. they are not. And
in cases where they are von can try to mini
mize them. or a t least allow for their effect.

The other point is sa fe ty. Those hi gh volt
ages. out in the open. Anyhod y who works
with hi gh voltages is ~!Oin~ to get hitten . But
the freou en cv with which this happens can
he made Very close to zero. The first thing
von <10 abou t this is deckle on a sequence for
tnminu th inus on and off-high voltages last
and first. respectivelv. T hen you learn to fol_
low this seouence. invntiahlv-cor at least al
most Invnrinblv. T hen vou keep in mind
that though von remember turning the thing
off lus t now. vou are going to act as if it were
still hot . And fiunllv, von try n ot to h ave such
a cluttered and crowded h~nch tha t you lose
control of what von are doinc . I think that to
the extent that these precautions are fud ged
-and thev will he fudged-acciden ts are mort
likelv. But von will learn verv quicklv, prob
ablv have nlreadv. that the greater the volt
age the more religiously von will follow the
safe ty procedures you have decided upon.

. . . W 2DXH
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Donald Nelson WB2EGZ
9 Green Ridge Rood
Ashland, N.J .

a•

Considerations
Preamplifier

Noise

~IaTlY pages of text have been devoted to
the classic subject of noise, hut few h ams in
volve themselves with this information. U n
for tunate ly, most noise concepts a re exp la ined
a t an engineering level that is difficult for the
amateur to comp rehend . Noise in an amplifier
is the prima ry criterion of merit a t freq uencies
above 10 0 me . T he b usies covered by thi s
article should he known bv all VHF-UHF en
thusiasts and will he user.;} to everv ham.

•

Tube Noise
The predominant sources of noise in tubes

arc described briefly as Iollows.!
Shot Noise is caused hv random emission of
e lectrons. It is found throughout the useful
range of operation and is somewhat greater
at high current levels.
Indu ced grid noise is due to fluctuations m
the sp ace charge which induce voltage in the
grid circuit . This is a predominant source of
noise above 30 megacycles.
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Fig. 1. T'Jpical noise figu re vs. frequency for UHF
tubes a n trans istors. Note tha t curves o re intended
to shaw sha pe a nd on ly represe nt typ ica l transistors
a nd tu bes. Modern tra nsistors may ha ve ve ry low
noise figures and much higher corne r frequencies
so that they a re supe rior to tubes fo r all practica l
purposes.

Partit ion noise is caused by the d ivision of
current to severa l posit ive electrodes. It is
this noise which mak es te trod es uud pentodes
more noisv th an triodes.
Gas ,wise' OCCIll'S when gas p articles in th e
tube becom e ionized. C as noise is not usuall y
a problem above 10 ~ I c .

Flicker noise is a nother low frequency effpct
caused by varia tions in cathode emission.
The tota l noise output of a tube increases p ro
portionally to the square roo t of temperature
(OK), the tube resistance, and hand width .
Mathematlcallv, this is expressed as

Enoise = y'4k T R M
where E noise is noise voltage output

K is Boltzmann's Constant = l .372 X

10.23 jOlller K
T is the absolute temperat ure (O K)
R is resistance (ohms)
L\f is the handwidth

Usually a triode amplifie r will have lower
noise if it has a hi gh tra nsconductance (Gm).
( F rom the formula , em may be conside red

as ~ .) Because several other fac tors, such ns

construction, enter into the pict ure, this gen
erality is not used to show the merit of a tube
in the VHF-UHF' frequency hand . A new
term, noise figure. is int roduced to cover the
situation in a more practical manner.

NFl = SIIN I
SjNo

In this formula , it is spell tha t Noise Figure
( N F ) is a rat io of the input signal-to-noise
ratio (S\/ N 1) and the out put signal-lo-noi.W'
ratio (S,/N ..) . Pretty confus ing? Not really.
if one considers tha t a high signal-to-noise
ra tio is what is most wa nted . III an ideal am
p lifier with no noise , the input signal and
noise would be amplified the sallie amount.
a nd the signa l-to-noise ratios would he tlu
same. ( SI/ 1':1 = Sj:'l,, ) .

T he noise figure would he 1 (0 db not 1
db ) . Because llle a mplifier is not noiseless,

I. Ryder, J. D., Electronic Fun dam enttJ/J and A ppl;eal imlJ.
Prentice-Hall Iac., Englewood Cliffs, X .J ., 1959, 1'1' 211·
213
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Fig . 2 . Typical powe r ga in vs. frequency for UHF
tube s a nd tra nsistors. The so me considerations op
plying to the tube s and transistors in Fig . 1 apply
here .

selecting a sp eci fic device. Noise figure curves
have been sketched in Fig. I for a comparison
of shape . Xote that the transistor has a mini
mum noise plateau w hich extends from below
VlI F to the transistor's u pper frequency limit.
This platea u is in the 2 dh to ,5 db I"\F region .
From the upper limit of the p lateau, the noise
figure increases rapidly to a maximum slope
of 6 db/octave. (An octave is the range i ll
which the frequen cy doubles.)

T ube noise figu re is seen to have a some
what different cu rve w hich may c ross that of
transistor noise figure. Assuming the curves
shown were accurate for a particular tube and
tra nsistor, it may he seen that this transistor
takes preference on the 432 m e hand w hile
the tube would be better on 2"'0 me and 1296.

The gain curve of a transistor ( F ig. 2 ) is
the inverse of the noise figure curve, dropping
sharply from the m a ximum gain level to zero.
Tube power gai n declines more gradually
which makes the tulle useful at freq uencies
where the transistor is not. A distinct advan
tage of tubes which is not obvio us from these
curves or calculations is their comparative
ru ggedness uud resistance to tra ns ients.

T he question of whether or 1I0t to add a
preamplifier is best an swered hy determining
just how milch performance is gained for the
expend iture of t ime and money. The author
Iecls that nothillg is nccomplixhed if the noise
flgurc is compromise-d . A few simple culcula 
fiou s C:I 1l tell you if the preamplifier project
is worthwhile. Assuming the calculations rec
onuncnd the project, it should he emphas ized
tha t op thuum noise figures arc achieved only
wit h careful construction . Good Luck!

. .. WB2EGZ

..

Semiconductor noise

tho output sigllal- to·lloise ra tio is always lowe r
t~ lan that of the input. Noise figures of ampli
fiers arc therefore always greater than 1. It is
co n ve n ie nt to speak of noise figures ill terms
of decihels (d b) because of certain mnt hemnt
~cal relationships . The noise Rgllre in d ecibels
IS a power rela tionship equalling 10 log in NF.
A perfect noise figure of 1 is eq ual to 0 db.
Let us now co nsider adding a preamplifier to
a receiving system . Using the in form ation
from th e last paragrap h, we kn ow tha t the
noise will be greater, but the factor of gain
a lso enters the relationship.

NF overall = NF., + ;\1"1 - I
- G.~

N Fl = Noise fi gl l re of the origi;Ja l svstcm
in db. .

NF~ = Noise figure of the preamplifier in
db.

C.. = Power gain of the preamplifier III

db.
If NFl = 11 db

NF" =5 db
G" = 10 db

1\1" overall - 1l-'- ~ + - = 6 db
10

The p reamp lifier has th us improved the
system noise figure br 5 db. I t ca n he seen
that the preamplifier will generally improve
the system if its noise figure is lower than that
of the sys tem a nd the pream plifier has reason
able gain .

Transistors and semiconductor diodes have
noise genera ted in th e ju nction (S) . Random
electrons, whether excited by tempera ture or
the flow current , are the sources of this noise.
Semiconductor noise depends greatly on the
type of junction and the various geometries
( shnp es ) of junct ion.
Excess noise is th e term used for the low Ire.
quenctj noise in semiconductors w hich is In
versely proportional to frequency. The graphs
showing transistor noise do not include excess
noise because low frequencies are not con
sidered.
Shot noise in transistors is approximately the
same as that for tubes.
Th ermal noise is generated hy temperature
changes and rela tes direct'" to the resis ta nce
of the element . Tile same 'matlle ma tica l reb .
tlouships hold for semicond uc-to rs :1 S for tubes.

T ubes \ '5 . transistors

If curves a rc avn tlable for noise fi gure and
powe r gain of various tubes and tra nsistors,
the amateur would be wise to comp are before



A Transistor Receiver

Ben Raju VU2NR
6-22 Ncnck Pur
New Delhi, India

VU Style

We, in India, have no manufactured ama
teur eq uipment in the market of the quality
required for SSE opera tion. OUf Government
does not allow import of non-productive ma
chinery, which covers most of our ham gear.
Besides most of us do not have necessary
finances to buy it off the market either.

Yet our ambitions arc high. We want to
keep up with guys in the other parts of the
world. T he only way to do it, is the hard way.
\Ve home-brew our equipment. Since econ
omy and performance arc the basic considera
tions, our designs elimina te soph isticated
gadge ts; we do not bother about good ap
pearance e ither.

I started thinking about building a receiver
when I got a packet of transistors fro m
DL3IR. I was a novice in transistors, as I
had hardly seen one before. Being in proud
possession of these tiny gadgets I sought sim
p le literature on transistors and their applica
tions. SOOIl l acquired eno ugh information to
kick off .

A review of my ham gear collection re
vealed a lot of possibilit ies in the use of com
ponents of command receiver BC 455. I
stri pped one of a ll the components except the
ga nged condenser, antenna trimmer, rf coil
pack assembly. Reloca ting the if transformers,
octal bases, and terminal strips, 1 kept on
tinkering till I built for myself a 12 transistor,
plug in coil, ham-hand receiver, which is de
scribed below.

Circuit description
First is :I grounded base rf amplifie r using

:I AF1l4(T 1) . The grounded base application
is expected to provide grea ter stab ility and a
better noise figure. similar to the grounded

30

grid electron tube application . The original
coil pack assembly and the plug-In system is
adopted for use in this receiver but the coils
arc rewound and connections suitably altered.
The receiver is protected against damage due
to reception of strong signals by a reverse
biased diode OA72 across the antenna coil.
The output is coupled to the base of the mixer
stage transistor AF1l4(T2 ) . The heterodyne
oscillations are fed to the emitter of the same.
The components of this stage are particularly
chosen for best mixing efficiency. The mixer
collector is connected to the if transformer
where a low impedance tap is provided on the
coil to match the crystal filter that follows it .

The oscillator is a colpitts type with a
grounded base transistor AF1l4(T3)' The ca
pacitive tap is provided by 50 pf and 170 pf
condensers for connection to the emitter of
T 3 . Since the band required to he covered is
only 350 ke in the 14 me band, no difficulty
is experienced in tracking.

The stab ility of the oscillator is excellent,
but the frequency is very sensitive to supply
voltage va riatio ns. A 1}5 volt change in the
supply voltage va ries the oscilla tor frequency
hy 10 Kc. This might be a very good feature
for usc in F :\I, hut presents a great problem
in SSB work. I could not lav my hands on a
stable supply source hence 'I d~cided to run
the oscillator exclusively from a string of five
1.5 v torch light cells. Since the drain on the
supply is only 1.2 ma, the cells may last their
shelf life . I rim the receiver off a supply which
I" , I HI means is stahle.

The selection of the intermediate frequency
of my receive r wus determined hy the frc
qUC'll l'y of the 1"T 243 type crystals available
to me. The intermediate frequency in this case
is 7540 kc. Since the if is high, there is hardly
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Fig. 1. VU2NR's transistor ham receiver.
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any cha nce of image frequency appearing in
the if section.

The filter is similar to that described by
\V3IIEA (in QST Oct. ]960 ) . X, and X, are
toroid co ils, the formers of which have all
interest ing origin. Commercia l trauststorizcd
por table receivers come with miniature ;f
transformers of the size ~2 inch cube. The)'
have ferrite cups which surround the coils.
Such cups are sa lvaged from these truus
formers. \Vhen the base of the Clip is carefully
sawn off it leaves a riug with a Hat wall about
II inch diameter. It takes a bout "5 turns of
36S\VG b ifilar wind ing to resonate around 5 .5
mc with a parallel condenser of 15 pf. In ac
tual circuit these toroid coils are shunted by
trimmers 3-15 pf and tuned to maximum and
the best if response. The first full section filte r
is Independently terminated by 600 ohm re
sista nce and coup led to the following half sec
tion by a 400 ohm resistance. 1 found that the
independent termination of the fi rst section is
necessary to get a Hat ;f response.

The second section is a lso terminated by
GOO ohm resistance and coupled to the base
of the 1st if stage. There are a couple of
spurious response points in the filter. Since
they are around 25 and 50 kc away on the
high frequency side, they were allowed to pass
on to aud io section where thev arc filtered
out.

The if strip consists of a 3 stage amplifier
using AF114(T4T r,T (j ) in grounded emitter
configuration . The coils arc wound on the
origina l if forms of BC 455. The coils arc
grounded in the middle and opposite ends
brought to the terminals. This was done, an
ticipat ing the requirement of neutralisation.
III fact the stages proved to be so stable neu
traling was not called for . Each coil is coup led
to the next stage base by a 3 turn tap located
adjacent to the ground point. The final if
transformer has an eight turn link which
feeds into the emitter of a product detec tor
which is housed in the can itself.

The normal practice is to use a diode de
tector in the transistor receivers, and I did
the same. But this was unsatisfactory as it
ca used distortion on strong signals. After a lot
of worry and tinkering, I hit upon the idea of
using a transistor OC170(T; ) without DC po
tentials as a p roduct detector. It worked sur
p risingly well. The signal is given to the emit
ter. The bfc voltage is given to the base. The
rf in the collector filtered out and terminated
on af volume control. A condenser of high
value of .02 uf was used across the potmeter
to eliminate high frequency audio signals in
the af strip that crept in due to the spurious
response of the crystal filter.
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Co il T a hle

Co•• F o r m Turns {iall g-e (If 'I'ap pufnt Purposo
dla No w i re

I , Origin al 10 22 I Antenna ,od emitter of T ,
f" rrn" in 11ll' f" I I

I.~ park of 10 22 S ColIl'.-tor ni T I
IIn5.) 1 Ib "t' of T~

L, 10 22 S C..lh-rtor or "!':
1 Li nk 10 1'1I1i t ll~r \If '1'"

I.. , I ,. ( lrlgillal 42 36 IS F..r J,: rOll n<i
and r.. [[ cans of 15 For coup ling 10 next staee.

IIC4 55

L, - do- 42 36 IS For grou nd
8 t urn li nk to emitter of T.,

L. bfo " 0 35 38 3 Link 10 bast' o f T 7
0' BC 455

m, & TRs I nput ..d outpu t t ransformers tor OC1 2S

'\nll': Terminal blocks. cuil assemble a nd several components come 011 1 of IIC4 55.

The bfo is crystal control led . The frequency
t-a u be moved slightly by va rying the capaci
t.mce across tile crvstul . The coil the transis-, ,
tor T,,(OC 170 ) and the crysta l a rc a ll housed
inside the c n gfual bfn can of the BC45.5. The
crysta l holder pins are shortened to allow
tight packin~ in the call . T he output is taken
through a three tum link to the base of T "
the prod uct detector.

The uf sect ion consis ts of a stage of audio
amp lification, the driver and a class 13 push!
p ull output. Slight negative feed hack is used
ill the early audio stages. T he output sta ge
can deliver all output of 50() mw on a signal
of ] 0 IJV. The output stage is protected by
deriving its hase bias through a low resistance
network across supply voltage. Two thermis
ters type B2B are provided for stahilisation
during hot weather. T he outp ut transistors 'I' ll

a mi T 1 :! (T F (iG) arc housed ill a heat sink
a nd clumped to the side of ti ll' receiver chassis.
This stage idles at 2 mol und goes lip to ] 50
200 rna on signa l peals.

Avc is not provided as it was not consid
ered a ll essential req uirement of a ham re-

cciver. Provision is made for hand h opping by
cha nging the coil p acks. At the moment a coil
pack for 20 meter band is made as there is no
activity O il other bands a round this part of
the world .

The receiver is put into operation on the
20 meter band and minor adjustments, as
Iouud desirable, are made. Later it is given a
check to satis fy a ham in any pa rt of thc
world. The sensit ivi tv is .7 microvolts for a
signal to noise ratio 10 db and gives 50 row
output for 2..~ microvolts of signal input ap
proximately. T his level is good enough for a
comfortab le copy. The selectivity check Indi
ca tes a 2.1 kc filter response. The response is
Hat except for a 2: db pop up ad jacent to
sheer drop on the h igh frequency side and,
with bfc adjusted to ..JOO cps at 6 db point on
filter c-haructerixtic, the fidelit y is good for
SS B operation. T he sta bility call he considered
excellent a s SSB copy is not lost b y knocking
the rece-iver 0 11 th e table. The appearance,
however, is poor, but th e owner has no reason
to grumble about it.

.. , VU2NR

S P A( E

HAM RTTY
RTTY is growing very fast. Even the ARRL has

accepted it and is now broadcasting bul letins
in te letype. This book is th e most complete one

on the subject. It's written for the beginner as

well as the expert and contains pictures and
descriptions of all the popular machines, where

to get them, how much, etc. $2.00
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The nautically nice Robinsons are blue water sailors. From Penobscot Bay in summer to the
Bahamas in winter, Robbie (W2EYY) and XYl Elsa cruise the Atlantic in their 56·foot ketch
"Lodestar" .. . virtually always afloat and literally always in contact on 20 meters and 75.
Robbie demands a lot in a mobile antenna. He has to! So high on the "lodestar's" mizzen
mast a stock model Waters AUTO·MATCH stands up under the salt-weather beating only year
'round exposure on the Atlantic can give it. And Robbie's AUTO-MATCH (with the mast stays
bonded) gives him a signal afloat many hams would welcome ashore. We take such per
formance in stride at Waters, because we built a plus in AUTO·MATCH for just such severe
service. Radiator tip of stainless steel .. . interchangeable coils permanently sealed in low
loss Epoxy . .. mast of aircraft aluminum. If you've mobile antenna problems asea or
ashore, could be you'll find the permanent solution in Waters AUTO-MATCH. Costs a mere
$38.85 complete on 75-even less on the other bands. And that includes the stronger
signal, too!

I

DISTRIBUTORS

WATERS
MANUFACTURING INC.
WAYLAND, MASSACHUSETTS

THROUGH WATERS QUALIFIEDWATERS PROOUCTS ARE SOLO ONLY
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The
Astra
Ten

Allan Scha chne r W3YZC
Ell is Hersh W31XL
2466 77th Avenue
Ph iladelph ia , Po.

Here's a tell ureter mobile transceive r that
is small, efficient, inexpensive and rather easy
to build. Spare evenings over a three week
period were all it took to get it going. Its one
wa tt power level has been sufficient to enable
the authors to hold QSO's around the Phila
delphia area. The design approach was to
make the rig as simp le as possible so that the
average ham could get involved with RF
transistor circuitry. Let's face it-equipment is
all going transistorized and not everything
you might want will be avuilablc commer
dall y. There's always that certain type of rig
you wish )'011 had bill nobod y's selling. so
had, to tile workbench.

Theory uf uperatiun
The transmitter portion (sec Fig. 1) con

sis ts of crystal controlled oscillator Ql (a
21'\697) driving an amplifier Q:/Q". Eithe r
thi rd overtone crys ta ls on ten meters or fun
damenta l crysta ls from 9500 kc to 9900 kc
may be used in the oscillator, The fin al amp li
fier ap proximate ly matches 50 ohms, so no
additional matching network was included.
Inexpen sive transistors were used in th e fin al
and no heat sinks a rc needed.

"

The modulator V:; is a suuightfc rwurd class
A "Helstug" type ll sill~ a filament transforme-r
as a modulation transformer, Stage Q ., serves
as a mic-ropho ne p reamp. E mit te r negative
Feedback was included both to improve bias
stability and linearity and to prevent acciden
tal burnout of the modulator.

Reception is accomplished by the tried and
true method of using a commercial freq uency
converter with its outp ut on the broadcast
band, wh ich then goes to the exist iu u ear ra 
dio, Power switchin g for th e converter an d
truuxmilter circuits is all solid sta te, a [r-nturc
fOlllld in only the most modern e-q u ip men t and
providing silllp lidty and reliability at low cost.

Construction
The transmitter is built on a printed circuit

hoard for case of cu tt ing and drilling and to
he able to make soldered ground connections.
The preamp is also built on a p rinted circuit
type board h ilt the mod ulator transistor is
mounted 0 11 the cnse for good heat dissipa
tion , Laminated copper printed circuit boards
are commonly available from large electronic
parts dealers.

T ile comp leted circuit boards. modulation
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Schematic of the Astro Ten . Q1 is a 2N697. Refe r to text for deta ils on const ruct ion and circuits.

transformer, antenna relay and converter are
mounted by means of standoffs and home
made brackets in a 3x5x7 aluminum Minfbox.
Layout and parts placement may be judged
from the photographs. The only critical wiring
is on the transmitter board and the guideline
here is to keep the leads short. The board is
mounted so that Ql is close to the crystal
socket, which is mounted 00 the front panel.
The oscillator is coupled to the final by a link
which feeds through a hole in the copper
shield, which is soldered to the printed board.
Use solid Insulated hookup wire, about #22
for this link.

A word about the modulator transistor: the
case is isolated from chassis ground by the
mica washer and bushing supplied with the
transistor. De-burr the mounting hole and
base and emitter lead holes. Make sure there

is clearance for these leads. Check continu
ity from the transistor case to chassis before
wiring the modulator to be sure there isn't a
short circuit. .

The remaining parts were drawn from the
junkbox. These include the antenna relay,
Motorola antenna connectors, fuse holder,
rotary ceramic function selector switch, con
verte r in-out switch and pilot light. Hole
sizes and spacings shown are for the author's
components and should be revised by the
builder jf substitutions are made. These are
non-critical items and will not affect perform
ance of this rig. Wiring between circuit boards
and controls was done with solid insulated
hookup wire except for some RF lines. These
are shielded, stranded hookup wire, shields
grounded at each end. Subminiature coax
will also do.

Top view of the Astra
Ten. In the lower center
is the commercially
made conve rte r with the
modulator (ha rd to see)
just a bove it to the left
and the transmitter at
the upper right.
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•
Bottom view of the transmitter section of the Ast ro
Ten.

TIlIlCIlP

'Vith Qt , Q:! and Qa removed, and a milli
ammete r in series with the collector of Q~. (sec
schematic) apply power and press th e tran smit
but ton . Q:, should draw between :)00 mu and
350 mu . If it is far outside this range check
Q~ and Q..,. Now interrupt pO\ver (go back
to receive }, rep lace Q I> Q:! and Q:l' appl y the
milliameter as shown to monitor fin al collector
current and reapply power. T Ulle the oscilla
tor for max imum fi nal current. The fi nal will
not draw current if the oscillator is 1I0t work
ing. A receiver serves as a good monitor to
check the oscillator. Final cu rrent, when the
final tank is dipped, and a dummy antenna
C50 ohm one watt carbon resistor ) is COIl

nected should be about 100 mao Do 1I0t let
the fi nal current exceed 150 ma for any length
of time, or the transistor's dissipation will be
exceeded.

Now check operation of the rig across the
band by suhstituting differen t crystals (ob
tained from surplus stores ) . The oscilla tor
tank might have to be returned to cover the
full range properly. Once tuned up, the milli 
ameter may be removed and the rig will con
tinue to run reliably without any retuning.
The authors monitor output from time to
time with u field strength meter (73, April
'62, p .9 ) hut have noted no changes. The
transmitter board, by the way, is obviously
larger than needed. \Vhen higher power HF
transistors beco me much cheaper, a higher
powered filial will fill up the empty space.
The modulator, by d esign, has suffi cient re
serve power to handle a more powerful fin al.

Instructions come with the converter. so
nothing more need be added. If trouble is
experienced here, recheck your wiring. Then
the re's nothing to do hut put it in the car
alii! enjoy il. ... W3YZC, W31XL

WORLD PRUIX MAP-full eolor, 42" )C

29H shows prefixes on each country •••
OX iones, t ime zones, cities, cro~~ retfe;o
enced tables............•....·····postpa $.

RADI O AMATEURS GREAT CI RCLE CHART
OF THE WORLD - from the cent~r of2~~,e
U It d States! Full color, 2~ x •
li~t~g Great Circle ~~ari ngs In de~ret:
for six major MU:S• ~ltseeS~t~~st~~ n F:~n .
tngtcn, D.C., tarm, '
cisco & Los Angeles. \ " $1 0<1pos pal .

UNITE DSTATES MAP- All 50 States with
call areas, prefixes, OX .and nme zones,
FCC frequency allocation chart. Plus
interesting information on all 50 ~tates.
full color, 29" x 17" . .•• .. postpaid 50(.

WORLD ATLA5-0nly Atlas compiled fo.r
amateurs. polar projection. SIX cO~~:i
nents prefixes on each country: . .

• 6 postpaid $1.50color, 1 pages ······

Complete reference library of m~ps $2s;~
of 4 as listed eteve..; postpaid .
See your favor ite deale r or order direct.

I ' RADIO AMATEUR 116 k
~

c:a CC INC
"Dept. B, 4844 W:Fullerton Ave.

iiii~!!!!::::;" Chicago II I. 60639

RADI O AMATEURS REFERENCE LIBRARY
OF MAPS _ ORDER YOUR SET TODAY !

• Grut Circle Bearinls • "Q" and "Z" Sienals
• Grut Circle Charts • WDrid Time Chart
• Prefixes b, CDuntries oint'!. Postal Rates

United States Listings $5.00
OX Listings 3.25

See your favo ri te dealer or orde r direct (add 25¢ for mailing)
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Don Wiggins W 4 EHU
7110 Cone H ills Circle
Orlando, Florida

Improving RTTY Reception

It's a hig thrill to watch your printer pound
illg out perfect cop y from a distant HTTY
sta tion-hut it is fa r from thrilling when bursts
of interference suddenly ca use the cop~' to
look like a cartoonist's tdca of profanit y! But
don', give up.... There <Ire severa l th ings
we can do to improve this situation.

.\I ost HTTY rece-iving converters couvert
the incom ing F SK to audio tones. These aud io
ton es are then passed through a limiter and
then to tuned filters with associa ted tone de
tectors. This method of FSK detection is fun
damenta ll y the same as 1".\1 and exhibits
much the sa me chnructer.xtics as 1".\1. When
ever the signal we a rt' trying to copy is
stronger than interfering signa ls, the "capture
effec t" occurs, The desired signa l passes
through the limiter and the in terference I S

at tenua ted. So-to ohtuiu a big reduction in
the effects of interference 011 our RTTY {'OPY,
it is onlv nccessarv to reduct' the interfe rence. .
amp li tude to less th an tha t of the signals we
want .

There are three points ill the nver.utc re
ceiving syste m which can uxuull v he nupruvcd
sig nifi e l1l t ly. These arc :

( I ) The if amplifier

( 2) The second de tector
(3) The audio a head of th e HTTY COI1

verter.
This article will d iscuss each inca. Your

partic-u l.u- receiver lIlay be ideal In one or
more of these areas. You should he able to
judge from the following discussion whether
\'(H1 will benefit from some modi fications in
your receiving set-tip .

IF amplifier considerations
As in any communications sys tem, the

b.mdwidth of the if amplifier should b e no
greater than necessary to pass the spectrum
of the signa l you want to copy. Fig. 1 illus
trates the spectrum of an FSK signal using
850 cycles sh ift . Xotke that practically all
of its cnenrv is con tained in a 1200 cps band
wid th. SO. WP see t]lat 1.;;) kc is the optimum
if bandwidth for unmtcur RTTY recep tion.

.\tallY old receivers have if bandwidths de-,
+ 6 db

-L

6 1<C I.f".
P/l.SseA~

MA RK
-000'

SPACE

Fig. 2. Improvement In inter ference by increa sing
if selec tivity,

1.21<C I.F__

PASse A""

,~o

_ 21 "

-12 '1.

OPTIMUM
SANOWIOTM

1.21<C

Fig. 1. Spec trum of 850 cps sh ift FSK sig nal.
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At first glance, it would seem that the sec
oncl detector would not he a fruitful point for
improvement. However, if your receiver has
a convent ional diod e detector, a worthwhile
gain in BTTY performance can be obta ined
hy cha nging to a prod uct detector. The rea
sons are much the same as for using a p roduct
detector for SSB. A diode detector produces
heat-notes be tween all signals. Thus, if there
are interfering signals coming in with the
FS K, the d iode detector will generate new
frequencies from all of those signals beating
together. The result is an increase in noise
added to the "hones t" noise. This just gives the
BTl'Y conver ter that much of a harder job .
When a product detector is used, it is linear
with resp ect to the signal input and only
beats between incomin g signals and the BFO
ap pear at its output. So, we give our HTTY
convert er the cleanest possihle signa l. If your
receiver doesn 't have a prod uct detector, you
should certai nly install OI IC . It will help your
SSH and C\ V reception also. Fig. 3 shows
simple circuits which can be adap ted to most
receivers. Again , many articles have appeared
describing this modifica tion for popular re-

•ceivers,

Audio filtering
One of the easiest and most effective ways

of im proving BTl'Y n-ccp tton is hy tl«- ( '011

struction of a double hand-puss fi lt er 10 I )( ~

used ahead of tile HTTY converter. If you ill ·
elude a switch to cut the filt er ill and 0 11 t , y 011

Fig. 4. Re sponse o f oud!o mark-space filter .

PENTAGRID COIWERTER TYPE TRIPLE - TRIODE TYPE DUAL- TRIODE TYPE

Fig . 3 . Product de tector circuits that can easily be adopted to most communicat ions receivers.

signed for A~[ signals 6-10 kc wide. If you Second detector
are lIsing one of these for HTTY vou shou ld
definitel y take steps to improve t h~ situa tion .
To illustrate how effec tive llsing the correct
if bandwidth is, take a look at Fig. 2. H ere
a receiver des igned fo r A~I reception is
shown having an if band width of about 6 kc
at the half power points (-3 db) . A CW sig
nal which is 6 db (one S·unit ) stronger than
our FSK signal comes on about a kilocvcle
away. Since it is passed on to the RTfY con
verter, it will capture the limiter and we start
printing "Creek"! Now. suppose we can nar
row the if down to 1.2 kc as shown. T he skirts
of the fil ter a ttenuate the C\V signal by 10
db so it is now 4 db weaker at the converter
than ou r F SK signal and our FS K signal has
the upper hand . Perfect copy again!

Many mod ern receivers designed for SSB
lise have good mechartical or crys tal lattice
filters with nice, steep skirts and bandwidths
of 2 kc or slightly high er. These are excellent
for HTTY, and op timum aud io filtering ( to be
described later ) is all tha t is required to pu t
the fin ishing tou ches on the receiving system.
]f you have one of the older receivers which
has an excessive if bandwidth, there are sev
eral possible ways of imp roving the situation.
Obviously, a mechanical or lattice filter of the
desired bandwidth can he installed or added
by means of an adapter. Xlany articles have
appeared ill various magazines describing
such modifications for popular receivers.

If your receiver lms a conventional crystal
filter, some improvement cun he obtained if
care is taken ill ad justillg tho fi lte r. The selec
tivity sc tttug and phasing control should be
experimented with to fin d the best sett ings
and these se tti ngs marked on the panel fo r
easy resen lug. You can easily get the filter
adjusted too sharp ly which chops off part of
the FSK spectrum. This will cause the mark
and space tones to have unequal amplitudes.

The ubiq uitous Qcfiver is also a good solu
tion to the broad receiver problem. T he old
standby BC-453 has an ideal pass band for
RTTY when the if coupling rod s are pulled
all the way out.
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often voltage-sensitive so are not recom
mended. Notice in F ig. 6 that each toroid
must be peaked at a frequency sligh tly higher
than the filter center frequency. F ig. 7 shows
a test set-up for tuning. A calib ra ted aud io
oscillator a nd a VTV.\I or scope is needed.
If you don't have an aud io oscillator, an L.\I
or Be ~2 1 freq uency meter can be used . Set
the meter np on 2000 kc with the crys tal cal
ibrator OI L You can then obtain accurate
aud io tones from the headphone jack by de
tuning the meter dial. F or examp le, if you
want ~ 125 cps, just look in the calib ra tion
book for 2()02. 1 2.~ kc and reset the main dial
to that read ing. The heat note with the crystal
will then he 0 105 cps.

" ' ith the circui t as show n in Fig. 7 , select
a cap aci to r for C, and tune the aud io osci l
la tor unt il yon get a p eak on the meter or
scope. If the audio frequency is not the value
de sired , vou can adjust the circui t b y ei ther
chang ing"the capaci ty or removing turn s from
the toroid , If von wish to remove turns, then
use a capacitor that gives a resonant fre
quency slightly lower than shown in Fig. 6.
T hen unwind turns until you hit the specified
Frequen cy. If you don't want to fool wit h
uuwinchng the toroid, then select a capacitor
which gives a sligh tly higher reading. Then
shunt it with small capacitors un til the rigllt
frequency is obtained. Of course, if you're
lucky, yon may fi nd one ca paci tor which hits
the right freuquency on the nose! Inckleu
tullv. small ce ramics in the .00 1 to .003 range
are ' OK for trimming since small variations in
these would have negli gible effect.

When all four toroids are properly tuned
the filter can he asse mbled . Small pieces of
perforated hoa rd with "flea cl ips" are very
hundv for mounting the components. " 'hen
installing' the filters in the amplifier he sure
to provide isolation between input and out
put to keep down leaka ge around the filters.

Fig . 7 . Test se t-u p for tun ing tcroids.

"

vr
Vi I2AU1

can demonst rate vcry dramatically how the
filter can a llow perfect copy even with heavy
inte rference.

Looking buck at Fig. 1 we ca n see that the
FSK energy is couccntru ted about the mark
and space frequencies. The filter to be de
scribed has a respon se C'Uf \'C as show n in F ig.
4 . Note that the response is down oyer 20 db
halfway bet ween mark and space. Thus, we
can have a C \ V signa l at 2500 cps nearly 100
tim es as strong as our RTTY signal and still
get good copy. The half-power bandwidth
of each handpass sect ion is about 2.50 cps
which a llows some margin for misadjusted
shifts and for a smal l umouut of drift hefore
retuning: of the receiver is necessary.

T he circuit of the complete filt er amplifier
is sho wn ill F ig:. 5. A ca thode follower V1 is
used to drive the two bandpass filters in paral
lel. T he two series resistors are esse ntial to p ro
vide the correct drivin g" impedance since the
filt ers a rc lllodil1ed m-dcrtved types requi rin g
a match at input uud outp ut.

T1H'v a rc also terminated with the proper
load imped ance as shown. V2 is used as a
simple comhiucr a nd to provide some gain
to overcome the insertion loss of the fi lter
sections. A sw itch is included to be able to
bypass the filter when narrow shift is being
copied (uud to impress visitors with the
gadget! ) . The input gain control ca n be
p e rtn uuently set to give unity gain through
the filte r-ampli fie r if extra gain is not needed .

Detail s on huildill g" the fi lters a re given in
F igs. 6 and 7. The i~l(l uctors a re 88 mh sur
plus telephone loading coils which are widely
available . The capaci tors used should be pa
pe r, mylar, or mica . The ceramic types are

Fig . 5 . Schematic fo r a udio mark-space filter.
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Conclusion
The suggestions in this article should help

even the most mediocre RTTY converter to
do a top-notch job. They also will help the
most sophistica ted units to live up to the-ir t-'X

pl·l't ali tills. Happy printing!
Fig . 6 . Ci rcui t and va lues for sha rp fi lters. . . \l'4EII U
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There's An If£ Power Supply For Every
Mobile and Portable Application ...

. . . from the leading manufacturer of
amateur mobile power supplies !

Model 400-12

« Commander»

Most advanced power s upply available.
For fixed stations, mobile or por table
operation of all transceivers.

lIi·vol! ac or 12-vol! de inputs with
automatic and instantaneous voltage
selection. Both input voltages may be
connected concurrently . 117-volt selec
tion is automatic.

Self-eonta ined battery charger auto
mat ically charges 12-volt battery while
un it is operat ing from Il7-volt ac line.
Separate circuit provides charging volt
age even while operating transceiver.

Detachable mobile mount. and extra
long input and output cables included.
P r iced below combined cos t of most
separate de and ac supplies at $189.50

:\Iodel 400- I Yl 17

r([!r''' / III;Y

MODEL 350-6. For operation of most
mobi le transceivers in Volkswagens
and other 6-volt equipped cars . $165.00
MODEL 350-12. For operation of most
m o bi le t ransceivers from 12-volt
equipped cars . Rudge! priced at $114.50
MODEL 400-12. The f inest de mobile
power supply available for all trans
ceivers. 12-volt de input. Multitap out
put. $145.00
MODEL 500-1 2. Designed to increase
the power of many transceivers by
50 7< . H igh- and low-voltage outputs .
12-volt input. $165.00
MODEL 1000-12. For operation of a
true mobile KW linear amplifier. High
and low.voltage outputs . 12-volt inpu t.
$27;;.00

Input and Output Cables furnished with all l is/ s uPPlies.

Order Through Your Dealer. For Additiona l Information

LINEAR SYSTEMS, INC.
GO.; Univers itv Avenue • Los Gatos, California 95030 .

Write:

(408) 35·1-6661



Jim Kyle KSJKX
1236 NE 44th Stree t
Ok lahoma City, Oklohomo

Quick and Easy Bias Supplies

Need SO ll ie negative bias voltage for that
new rig? O r maybe you're building all auxiliary
po\\'er supp ly for one of the popular SSll
transceivers such as the Swan , which req uires
ll pj.!;ative-voltage output as well as the positive
variety.

:\ow of course there are dozens of ways to
get that negative vo ltage, ranging from a COIll

plete separa te power supp ly with reversed
polarity to the p opular back-to-buck filament
transformer hookup-but hidden in the anti
quity of ideas bypassed many years ago are
a fcw which a re simp ler than allY of the
methods currently popular.

One, for instance, ca ll give you up to 500
volts negative ( from a supp ly nominally
rated at 400 volts positive ) at the current
drains usually needed for bias ( 1 to 8 rna },
with the addition of only [our components
over those normally used . The largest and
most expensive of these components is a small
filter choke; the other three are a 400 volt
diode and two capacitors!

If you're in need of lower voltages, the
same trick can give you up to 9 volts from
the fil ament lines. For tube-a nd-t ransistor
work, this proves an excellent way of obta in
ing transistor operating p otentials.

The secret of this trick lies in the use of
shunt: rectification rather than the more popu
lar series type. Fig. I shows the difference .
In A is the normal series rectifier hookup (hall
wave); the diode passes curren t to the load
on one half-cycle and blocks it on the other.
The shunt hookup is shown at B; the diode
now shorts the sup ply to ground on one half
cycle, and looks like an open circui t on the
other. When the diode is "open", the current
is shunted to the parallel load.

Obviously, shunt rectification cannot be u sed
when the ac generator has low impedance,

since 011 conducting lurlf-cyclcs the diode is a
short to ground and would hurn out in short
order. Addition of a resistance as shown at
C becomes necessary to limit current flow
through the diode when it is conduct ing.

H owever, since we're dealing with ac
ra ther than de, there's no need to burn up
power in a resistor . All impedance will limit
the current How equally well. and has the
advantage that it consumes no power while
doing so. The reduction in cur rent How is
accompl ished by shifting the phase of the
current in rela tion to the voltage.

This brings us around to the practical shunt
diode rectifier shown in Fig. 1.D, cons isting
of a capaci tor in series wit h a diode, the whole
works connected across the ac source, and the
de taken off across the diode . If the e nd of the
diode which goes back to the ac source is
grounded, the de will appear from the hot
side to ground .

As in all h alf-wave rectifiers, the output
consists of pulsat ing de with a high ripple
content. To be useful, it must be filtered.

However, if we try to fil ter it b y connect ing
a filter capaci tor across the diode we find
that all of a sudden we have merely a capaci
tive voltage divider across the ae source, and
no usable outp ut. The fil ter, then, must be
of either the choke-inp ut or resistor-input
variety.

For relatively low-voltage output, up to
about half that available from the ac sou rce,
we can use resistor Input. The resistor's value
should not be less than 100,000 ohms accord
ing to the literature, but tests conducted by
W5PPE showed 200 volts at 5 rna were avail
able at the output with resistor values as low
as 10K. \Vith the same resistor, 10 rna could
be drawn at 105 volts. Incidentally, the value

o-----M-o. 0-1 t,

o-E1 -"
" cc " ec " cc " cc

" . '".»
"'"0- • • c0 •

ABC

Fig. 1. Series and shunt rectificat ion.

D Left. Fig. 2. Step-up by LC resonance. Right .
Fig. 4. Voltage doubler bios supply.
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Fig. 3. Bia s-supply schematic.

the IIV winding. Values of C I will remain
about the same, but th e output capacitor can
he made much larger since it now must have
only a 25 volt or so working rating. The diode,
similarly, can be something like a lX34 as
the maximum voltage it will see will be in the
neighborhood of 9 volts.

Should 9 volts not be qui te enough and
100 volts he too high, th e circuit of F ig. 4
may come in handy. This is a voltage-doubler
operating from the fi lament line, and delivers
18 volts without load . Loading resistors can
be put across the output to drop this down
to anything desired; at K5JKX the - 12 volts
for a 6Y6 modulator is obtained this way.

The same trick can be used for other pur
poses than bias supplies. F or instance, by
reversing polarity of all diodes and capacitors
the output becomes positive rather than neg
ative. Now. by putting the circuit of F ig. 4
on the high-voltage transformer as shown in
F ig, 3 (C1 is now the same value as C2)
and using diodes with hi~h enough piv ratings
(th ree 400 volt diodes in series are adequate
to handle the normal 3,50 volt TV special
transformer ) you have an additional positive
power supply which delivers about 1,000
volts no-load. It won't supply much curren t,
so don't expect this to handle a 250 watt final,
but it's an ideal way to put together a scope
in a hurry.

Some years ago, we rebuilt a surplus ARD-5
loran indicator into a general-purpose scope,
using this type of power supply with 0.1 uf,
1600 volt auto-radio buffer capacitors for Cl
and C2 and virtually no output fi ltering.
Since 011'1' transformer had a separate winding
usable for the 5EP1 , we left the output neg
ative rather than positive and ran the scope
tube"s cathode 1,000 volts negative to ground .
so that the accelerator could be a t a less jolting
level. Deflection plates ran about 150 volts
positive (d irect-coupled to the pl atcs. of the
deflection amplifiers ) and the intensity was
much more than adequate.

But for any purpose, the shunt reciti6er
circuit deserves more attention than It's had
in recent years . Keep it in mind next time yon
need an extra ou tput from an existing supply!

, .. K5JKX

of the resistor in these tests appeared to be
somewha t critical, voltage d ropping as the re
sistance was either increased or decreased in
va lue.

For higher voltages, a choke should be
used . Fig. 2 shows how this \vorks. The choke
and the input capacitor form a series-resonant
circuit so fa r as the Ol e source is concerned, if
their values bear the proper relation to each
other. while th ey arc a parallel-resonant cir
cuit for the diode and the ou tput. With this
hookup, 500 volts could be developed from a
400-0-400 volt transformer with load current
n mning as high as 50 mal

Speaking of the values for capaci tors and
chokes in this circuit brings us to another in
teresting point. The output voltage will be
dependent to some degree upon the value of
input capacitor C I , even aside from any
possible resonance effects. A larger capacitor
with its lower imncdnnce will allow more cur
rent to How. resulting in more output voltage.
Practical values for C1 range from 0.1 to 1.0
uf, with 0.22 being about as large as will ever
he needed for bias supplies not over 150 volts
negative.

The filter capacitor should he at least 8 uf,
and larger values won't hurt anything. The
W5PPE setup used .22 uf at C1 and 40 uf
in the filter.

Should a trace of hum or ripple remain,
another stage of Re fil tering can be added.
However this should seldom if ever be neces
sarv, esp eciallv if the output is regulated with
a VR tube after the filter.

All of which brings 11 S around to the com
plete practical circuit, Fig, 3. The bias-supply
additions are shown enclosed in a dotted box;
they can be added to any existing power
supnlv in the 2.'50 to 5?,0 volt output ran~e .

"All this sounds fine, you may be saving
about now. "hut what about the extra load
on one side of mv power-supply transformer?
Won't that foul things up?"

Strangely enough. accordlnc to tests run
years ago and written up in "Radiotron De
signer's Handbook" (in the power-supply
chapter}, tile extra curren t d rawn from tho
power transformer is only in the neighborhood
of some 100 inicroainps even when supplying
a much higher load current. Diode curren t
is similarly low. The only explanation we can
oHer for this is that the current is "phased out"
by the complex reactance network made up of
the transformer secondary, the input capacitor,
and the choke,

For the 9-volt supply, the circuit is identical
except that the input capacitor C1 goes to the
fil ament line rather than to the high side of
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Ken Kok jer K~JXO
902 N . Gregory
Urbano , Ill.

A Word about Crystals

... ,., ... O _ N O,> .. ., ...... ,., O No'>
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APPRQKIMATE FRl:OO£NCY IN lol(G.t.CYO.-ES

It 's well known that crystal s supply prob
ably th e cheapes t and easies t method of fai rly
accurate (and sta b le) oscillator control. Most
of us have used them as truus tnitter control a t
one time or another. And mos t of the better
high frequency receive rs lise crys ta ls exten
sivelv a!' local oscillator cont rol

But how man y of the hams reading this
have fa llen into the same q uestionable habit as
I-trusting their crys tals. I'm Hot implying: that
crys ta ls aren' t stable. I am saying that one
canno t reall y trust the markings on the can.
I've known for a IOIl g: time that OIW could
"warp" a crys ta l oscilla to r simp ly by putting
a trimmer across th e c rys ta l and adjust ing for
the desired frequen cy. But somehow tile fad
that crvstals are not to he trusted never struck. .
me full force 1I11til the other day.

The VIII" contest was on and the band was
open-cund I was rock-bound. Need less to say
the two frequencies from which I could choose
were th e two most useless during a band
opcning-50.3.S and 50.4 rnc. T hen I suddenly

"
"

,
,

realized that beth crystals had ln-en picked
from a hatch and were ma rked wit h the same
frequenc y, 840S .182 kc . Now a quick multi
plication by six yields 50.449092 me. Obvi
ously neither of the two crys tals I had p icked
were very accurate. Of cou rse the cap acitance
in the feed back network of th e transmitter
could be warpin g: them , hut both should he
wa rped ubout equully.

[ had a box of these crystals cud dec-ided
to check each one. ~ I y frequency cIetennilling
setup leaves a lot to he desired , hut th e rela
tive frequency of each crvstu l was important
for this determination, not tlit-' absolute fre
quency. I used my 6 meter receiver setup (In
ternationa l converter into a BC-..V5.5 ) to mon 
itor the () meter signal from the osc illa tor
multiplier chuiu of my transmitter.

These crystals are military surplus units in
the lIC-6ID package , a nd with a strin g: of
numbers like 8408 .182 I figured that all
would fall within a kilocycle or so after multi 
p lication . Bu t let me show you the figures.

After testing: the lot I was able to set mvself
up wi th a series of crystals which I markt:cl in
]0 kc increments continuously From 50."7 me
to 50.43 me. In all I checked ,7 crys tals over
that range. The total results arc p resented as
an histogram .

If you, like T, hadn 't been convinced before,
perhaps these figures will help you. Perh aps
the lot of crystal s which I happened to have
a re typical. but had they been near the hand
edge, and had I put them on without checking
T would have been outsid e the band. Just
take a second thought before you blithel y slip
that crystal in the socket and call CQ.

. .. K0JXO

Frequency distribu tion (note to statistic ians: a ve ry
ra re bird, this frequency distribution of frequencies)
of a number of crystals marked 8 408 . 12 me by the
t ime they go t to 6 meters.

44

E<I. note : T IH' 1 1 i ~t r i t Jll t i"n or t he curve hinl , th3t the cscn
lator rirruit KPJ XO 11"..1 pu· · rued an l''ln·'''"ivl' cap..citauce
10 the crystal. H OIH 'w r , another circuit would likely produce
similar results except that the valucs would cluster around a
different trequencv.
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WHY DOES BUZ REEVES (K2Gl)OWNFOUR
HENRY 2-K LINEAR AMPLIFIERS?· 2

FOR TH E SAME REASON CAM PIERCE IKH6 EP Wl OWNS THREE
AND JACK TEMPEST IW7 J O El OWNS TWO AND YO U WILL WANT TO
OWN ONE .

IT IS A POWER HOUSE!
IT IS MAGNIFICENTlY LINEAR!
IT IS HONESTlY DESIGNED!
IT IS RUGGEDLY CONSTRUCTED!
IT IS MODESTlY PRICED!

WHAT 1II0RE COULD YOU WANT raoxr A LINEAR ?
The 2-K Console or Desk Model $675 • RF Unit Only $425

Please ('(III or u -rite for drscriptire literature

6 % FINANCE CHARGE. 10 % DOWN OR TRADE· IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS. Nearl y a ll makes and model s.
Big savings! 15 day trio I - 9 0 da y warrant y. 9 0 do y fu ll
trade back on new apparatus . Write for bulletin .

CAll DIRECT • . • USE AREA CO DE

Butler 1, Missouri 81 6 679·3127
11240 W, Olym pic, Los Angeles, Cali f . 21 3 477·6701
93 1 N. Eu clid , Anaheim, Calif. 714 772·9200
431 E. Green St., Pasadena , Ca lif. 21 3 684:086 1
611 6 N. 27th Ave ., Phoenix, Ariz . 602 AM 4 ·3895

" W orld s Largest Distributors of Short Wave Receivers"
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Cha rles Jones K3PBY
181 Penna. Avenue
Clairton, Po.

The Design of Parabolic Reflectors

- -------- ,

Fig . 1. Feeding a parabolic refl ector.

will provide you with the info that you need
to do just that-design and construct your own
parabolic reflector.

First of all , let's get some facts stra igh t
about the parabolic. T he parabolic does not
follow the curve of a circle as so many believe.
\Ve can easily confinn this b y compa ring the
equation for a circle to that of a parabol ic
curve . The eq uation for the former is
F :!=Z2+ Y:! while the parabolic follows the
equation Y:!=4FZ (where Y and Z arc rec
taugulur coordinates and F is the focal d is
tance ) . Granted. when viewing the cross
section of a small parabolic one could not de
tect much difference, if any, between it and
the curve of a circle with the human eye. It
is only on larger parahoIics that the difference
is readily apparent.

The focal length for a given p arabolic is a
cons tant; it docs not vary with frequency.
Conccruiug the actual parabolic contour when
designing: the array, the focal length should
he selr-ctcd (0 fi t the prima ry Ioed pattr-m .
Sluut f(lcal IClIg(!Is a re used wit11 the less
directive fCl'd sVS tCll lS wliih- the fongl 'l" focal
l(,llgtl ls urc CII II;loy('o wi th tln- 1I10 rc direc-tive
fee-d S\ "Sl l'JIl S to ob ta in the lIIOSt r-Ilicient upc r
ture illuruiuation.

Depending on how directive the feed sys
tem is, the focal length will generally be in
the area of .3 to .6 the diameter of the dish
])2. The formula for finding the focal length

d · b I' . I'L DO (ft.)
au a given para OIC IS: ' . . = 16d (ft. )
where D is the diameter of the dish and d is

./ ./
./

.-'
.-'

./
/

/
./

EXCITER //// \" / .----<J-----

For serious amateur moonbounce experi
mental work, one must have an antenna that
provides a very narrow bearnwidth plus ade
quate gain. The ultimate array for the E~IE

circuit on frequencies of 70 em or above is
the parabolic. With an aperture of just 10-15
wavelengths at the operating frequency, a
beamwidth of 4 0 or better can be readily
achieved. Below 7U cm the size of the para
boli c required to allow its capabilities to he
fully employed is the limiting factor for the
average amateur.

U nless you're fortunate e nough to come
across a "dish" that has been scrapped by a
radar station in the junkyard, you'll more than
likely have to roll your own. The following
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Fig. 2. Radiation pattern of a para bolic d ish (pa
raboloid>.

Metals other than these are not recommended
For mooubounce because of their heavy losses.
Copper would be the best bet for the reflector
materia l since it can be soldered to. T his
would make c-ons truc tion less difficult and it
would a lso improve the mechanical stability
of the array. Mechanical strength is one of
the most important factors to consider when
designtug and constructing an array of this
type; it can not be over-emphasized .

Now, for an illustra tion of how the Iormu
las are used le t's calculate some values for a
10 foot dish. The surface of the pa rabolic wiJI
naturally follow the eq ua tion Y2=4FZ. The
origin of the coordinates is a t the vertex of
the p ara bola , and Z lies along the axis (see
Fig. 3 ) . The primary feed is of course placed
at the focal point.

Suppose we select a focal length of 4 feet
for this part icular dish. Y is equal to one-ha lf
the diameter of the parabolic (5 feet in this
case ) . Zr, corresponding to the points on the
outside of the parabolic curve, is derived by
substitution from the eq uation . Therefore, we

have: Y2=4FZ; 5"=4.4Z,: Z,= i~ or 1.56 feet.

This is the depth of the parabolic reflector.
The other correspond ing points along the re
Hector are found emp loying: the same pro
ced ure.

Now, for a check on our calculations, let's
see if our Depth (Zr ) corresponds with the

formula focal length = 1~~ ' Substituting the

known values, we have: 4= 100 "'"" 24 .96 or
4=4.007 (close enoughl ).

Wind Ve!ocilY
( :\( p H)

10
20
30
40
50

Wind Foret' (I b«. )

(~uli ,!) ( Mesh)
.U 24

U O 9S
300 220
510 380
700 600

its dep th . T his formula will be most useful as
a clu-ck Oil calculations after the parubolic
curve lias heel! t'ah.'lIlaled .

The para bolic reflector can be excited ill
various manners. T he most comrnonlv used
feed systems ill amateur circles is the 'd ipole;
either the asy mmetricnl or slot-d isc version
( the read er is referred 10 "Pu lse : A Pructicul
Technique for Amateur Microwave Work,"
April, 1963, QST for deta ils on a typical slot
disc d ipole feed sys tem) . Of co urse, wave
guide can a lso be used to excite the parabolic
but it has the disadvantage of being bulky
and d ifficult to work with. If you are inter
ested in a waveguide system, you might refe-r
to K5JKX's article in April , 1964 73 ~ (ag;1zille

entitled "waveguide Simplified ." It should
sup ply you with a lot of useful and tntcrcst lug
info on the topi c.

The antenna feed must be p laced at a point
from which all reflected waves from the para
bolic will be parallel. The cantor of the feed
is placed in the reflector so tha t it is an in
tegral number of half-wavelengths from the
vertex and as near as p ossibl e to the focal
length to obtain maximum gain. The antenna
pattern of the feed is such tha t a t the edges
of the dis h, the feed radiat ion is 10 db ( 10
times ) down from the radia tion a t th e cen ter
of the dish. (See Fig. 1) .

T he energy at points Y and Y should be 10
db lower than a t point X. Thus, the feed an
tenna should have a rad iat ion pattern which
would ideally look as in Fig. 2.

T herefore, a "shallower" dish will have a
longer focus and the feed will he farther from
the parabolic reflecto r.

T he parabolic reflector can he constructed
of solid or perforated material hu t the latter
has some distinct advanta ges. Per forated mate
r ial is much easier to work with and it also
reduces the over-all wind resistance of the
array. For ins tance, a 10 foot di sh would ex
btbit the following wind Force charncterlstics :

FEBRUARY 1966

Of course, a solid pla te would make a bet 
ter reflector but if the perforations are kept
small the mesh will not have any noticeable
effect on pe rformance. As a rule of thumb,
keep the perforations less than 1/20 wave
length in size at the operating frequen cy .

The reflector material should be constructed
from shiny copper or aluminum which has
been protected in some way from corrosion.
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By p lotting several Z values on a la rge
sheet of graph pape r. one can obtain an nc
curute parabolic curve. These values can then
he scaled to full size on heavy paper or curd
hoard . T his can then serve as a plan for COIl

struct ing plywood formers which are used to
sha pe the actua l parabolic by securing the re
fl ector materia l to it. It is best to make Oll C

half of the parabolic at a time and then join

the two sections at the hub after the" are
covered.

The gain of a parabolic ca ll he computed
fro m formu la but it is complex a nd will not
be d iscussed he re. But the following chart
should give you a good idea of what to ex
pect gain wise from u paraboli c.

Gain in db over dipole
Dish Dia meter Freq uency O ks.)

( Feet) 144 H! 1290 2300 10.000

Fig , 3 . Focal point of the parabolic re flecto r.

S S 14 13 2S 42
10 II 21 19 34 48
20 18 27 36 40 S4
30 21 3 1 39 44 58
50 25 35 43 48 62

Va lues given are approximate and will vary
some depending on design considerations and
mechanical imperfections . In regards to the
latter, the error should not exceed 1/1 6 of a
wavelengt h at the operating frequency.

The paraboloid is the most efficien t antenna
th at the a mateur can lise for serious moon
bounce work in the microwaves. It is an ex
tremely narrow-band and high gain array
when designed and constructed carefully.
Vl echanicul strength is of ut most importance
because of th e parabolic's hi gh wind resist
ance. With the present state of art in the
rmcro wave region, it can make the difficult
E~ IE circuit much more feasible for tod av's
advanced amateur. ... K3PBY

1il ' 5F'l
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A Field-Effect Transistor Offe r for Experimenters Only .. .

WHAT IS AFET? It's the true semiconductor equivalent of a pentode tube! The FET
• has a high input impedance; only an input voltage is needed to

control output. With FETs you have zero warm-up time and long life (no filaments), low power con
sumption, and the usual reliability improvement of the transistor over the tube.

More applications .. . wherever you used tubes in low-level circuits: Field
strength meters, "gate-dippers," receivers, flea power transmitters, and
on and on.

APPLICATIONS:

Sili conix assumes no responsibil ity fot circuits shown, nor does it represent or warrant that they do not infringe any patents.

WANT TO EXPERIMENT? Take any tube circuit handbook, pick the circuit you
• want, then design It With FETs. To make It easter, we

offer three experimental FET packages, each with an assortment of applications data. The two
FETs described below are ava ilable separately; package #3 conta ins both FETs at a special
combination price.

FET Parameter IDSS Vp BVCDS gfs IMin,)
Approximate Iuhe Zero Bias Grid Cutoff Max. Plate Mini mum

Equiva lent Plate Curren t Voltage Vo ltage Transconductance
U11 0 0.1-1.0 rna 1-6 V 20V 110 " mho
U11 2 0.9-9.0 rna 1-6 V 20V 1000 " mho

r------------------------.
I
I
I
I
I
I
I
I
I
Ilip

Ca lt

Slal ,--' _

Address

Name

I To: Bill Shipe K6RLM
I SILlCDNIX INCORPORATED, 1140 West Eve lyn Ave., Sunnyvale, Ca lif. 94086

I Enclosed is 0 $1 for one uno FET and data
I 0 $2 for one U1l2 FET and data
I 0 $2.75 f or both FEb and data
I (Cali f . residents add 4c, 8c, or n c sales tax)

I
I
I
I

5iliconix
incorporated

Ge t your FHs now .. . cli p this coupon.
send with check or money order I and
be the first in your block to fool with
FEr, !

1140 West f velyn Ave. • Sunnyva le, Calif. 94086

~------------------------~
This is a limited offe r, for experimenters only, one order to a customer. Offer closes March 31. 1966
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John Sury WSJSN
3013 Valer ie Court
Arlington, Te xas 76010

Transistorized CW Adapter
Use your 5B-33 or 34 0 11 code

Do you want to get on C\V with your SHE.
3,3's or 3 -4 '5 Of some of the other types of
SSR transceivers? Try this easy way with a
built in monitor which should not cost over
$10.00. Some amateurs with a well stocked
junk box will get off with less. This could be
a way to improve your proficiency on CW if
you have a keyless rig like the author's. By
usin g the adapter with a good suppressed car
rier rig like the SHE's, the end result is A-I.
all the a ir checks were made with Dick Scott
\VA5II PZ. His remarks were, " It is clean and
sure sounds good," He has an SBE-33.

Oscillator
The heart of th e udupter is a phase-shift

oscillator that produces a pure sine wave with
very low harmonic content . The oscillator is
keyed a t the emitter of the transistor. Resistors
R4 and IV) or capacitors C l, C2, a nd C3 can
he varied to cha nge the frequency. Since it IS

a simpler task, less expensive and space sa v
ing to vary th e resistors, this is th e way the
a uthor t-hose to vary the freq uency. It would
be very lik e to have dual pots of 51\: each,
but since one was not availab le separa te 5K
pots were used . This type of oscilla tor circuit
is more difficult to oscillate. T o obtain a good
clean sine wave and good sustained oscilla tion
a high gain transistor such as the 2N527 must
be used . The reason for using a high gain
transistor is because the losses incurred in the
network are h igh . :\ 2:~ 1 ()7 was tried without
success.

' 0

Amplifier
The amp lifier is a stra ight Forward medium

ga in two stage He coupled amplifier. Here
two 21\' J07's will do very nicely. although a
lower noise type is more desirable. The col
lector of the last stage is coupled to two
tl',lIl sfol'l nc rs, one for coupling to the mic
input of the transceiver and the other to the
speaker a nd/or headphone output for the
monitor.

Power requirements for both the oscillator
a lld amplifier is 12 vo lts at 4 ma o A 12 volt
hatterv is used in the unit so it can he used
a lso for C\ V practice. Power ma y be obta ined
from the transceiver if desired.

•

Inside view of the CW adopte r.
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Fig . 2 . Righ t : La yout of the p ri nted
c ircu it board for the a mplifie r. Be low
right; La you t for the oscilla to r bocrd.

Adjusting the adapter is fairl y simple. Ad
just R4 and R5 for the best tone, or use 3.3K
resistors to obtain approximately 1800 cps.
Feed your SBE into a dummy load and load
up on your favorite band, Set the mic gain
in the same position that is u sed with the
microphone. Tum R6 to the lowest output.
Turn on the adapter, and key the oscillator;
adjust R6 to a level no higher than that ob
tained with the microphone, The monitor out
put level on the earphone should be com
fortable. The speaker output will be low if a
speaker is used. If it is preferable to use the
speaker, adjust R6 for desirable level and
reduce the gain of the mic input on the trans
cerver,

Try the "See Duhya" adapter and listen for
duh dit doh dit. dnh duh dit dnh. dit dah dah,
dit dit dit dit dit, d it duh dah doh. dit dit dlt,
dah dit. . . . W5JSl\'
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In the construction of the adapter the
printed c-ircuit hoard patterns may be used.
These are full size. A BUD CU-2J05-A (,'j"L
·t" \ V 3"11) ' ...'a s used to house the adapter. It
is not too large and it allowed enough space
to install the printed circuit boards, jacks,
speakers, speaker transformer, battery, and a
DPST switch. The switch operates the push
to ta lk as well as applying power to the oscil
lator and amplifier. The key jack has to be
insulated from the mini-box, or a 3 connector
type must be used. The key break is between
HI 4.7K resistor and B plus. \Vhen the C\\ '
key is open there is no B plus ap plied to the
emitter of Q 1.

Fig . 1. Schema t ic of the CW a dopter for the 58·33 .

PARAMETRIC
AMPLIFIERS
l ion

I ~l'{<.~
I .... 1'1

A New Book Published by 73

This book, the first on parametric amplifie rs for the
ham, is wntten for the average amateur and expla ins in
Simple language how they work. how to build your own
for the various UHF bands. and how to tune them up.
Parametr ics nave helped UHF move into the space age.
but don't forget that the first work ing parametric .m·
plif'er was built by WI FZJ and worked on six meters.

Order thi s book direct. $2.00 postpaid . or from )'our loul
part s d.stributor,

11m fbk WASIiIO_..~._---. 73 Magazine Peterborough, N. H.
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F. D. Whitmore W2AAA
223 W. Holly Ave.
Pitman, N.J.

Give and Take

R e mark s
Spark, CW . and Modulat fon

International rad io conferences introduced
amateurs to a new interpretation of the old
axiom "you must give and take to get along
ill this wor ld." From the first to the last, the
pattern appears the same : amateur radio can
do the giving; fore ign nat ions will do the
mkmg.

The famo us Franco-American QSO of No·
vemher 1923 won for American hnmdom the
harmonically re lated bauds. T hings looked
great: 500 kcs 011 80 meters, 1000 on 40, and
2000 on 20 . But thev didn 't last . Four and a

•
half years later the power of the first interna-
tional conference struck. Suffering radical
changes, the hands then became worldwide.

Along with the band cha nges went the
right of each nation to control amateur radio
within its bounds. Granting of this control
rea lly hurt . ~tany a scar lies unhealed today
due to a local cha nge that affected hamdom
all over the world . \ViII cond itions get better?
\\'ilI conditions get worse? Look at the results
of each of the five conferences held to date.
Can you find any encouragement that ama
tour radio will fare better at the sixth now
hovering somewhere in the near future ?

1\1eters
150-200

75 80
40- 43
20- 22

4·· 5

Ihe original harmonically rela ted bands assigned by tbe U.s .
G<J\'f' rnment to American amateurs J uly 24, 1924.
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Washington, D.C. October 4
November 25, 1927.

\Vith shortwaves carrying radio signals to
all parts of thc world, nations needed to allo
ca te the radio spectrum to prevent one coun
try 's radio services from interferin g with an
other's. Regulations of the 1912 London Con
vention 110 longer sufficed. To ta ckle this job,
severa l hundred people from fifty-two coun
tries met in \Vashington, D .C., October 4 ,
1927. \Vithin the power of this Inte rna tional
Hadiotelegraph Conference rested the fate of
the amateur bands.

American amateurs looked forward to the
meeting. Tired of trying to work DX on
bands slightly above or below their own, they
hoped for internati onal segments that would
put ham activity the world over in the same
spots. The United States backed the amateurs
100%. At the conference the American dele
gates suggested agreement to the curren t
American harmonically-related bands, and
cited the value of amateur radio to win the
countries over. It didn't u:ork! Except for AlIS·
trnlia, Canada and New Zealand, amateur ra
dio found few friends . Most countries knew
littl e about it and cared even less.

Shocked that the many important radio con
tributions by amateurs meant so little in for
e ign lands, hamdom watched the hattie lines
form . The fight last ed severa l weeks. Right
from the start England agreed to harmonicall y
related wavelengths but wanted the band
widths limited to around 100 kc. France held
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New Webster

"Circle W" quality symbol

heralds the

high power
antenna at a

low power
•

price
Now ... BIG·K . . _basically an improved
version of the well-known Top-sider mobile
antenna but wi th ONE-KW (p.e.p.) coi ls
and pr iced to represent exceptional val ue.

New techniques and large quant ity pro
duction have lowered manufacturing costs
while maintaining highest qua li ty. All of
th e savings are being passed along to
t he custo mer. Compare th ese pr ices
for a KW-rated mobi l e an ten na!

There will be only one type of coil
BIG-K - 1000 watts p.e.p. for all bands (ex
cept the coi l for 160-meters which is 300
watts p.e.p.), The basic antenna remain s
the same wi th t he exce ption that the
BIG-K aluminum column will be given a
special coating for environmental protec
t ion. As before, the column is hi nged, per
mitting coil and top whip section to fold
over. Webster' s exc lusive fast release and
posi ti ve lock-up feature rema ins intact.

Wri te for descriptive literature.

PRICE INFORMATION
WMW·B
rotc-ever mast and adjustable whip for KW
coils . 93" long (Bumper) 13 .50

WMW·D
rotc-over mast and adjustable whip for KW
coils. 77 " (Deck mount) •.• . .• . . ... .. 13.50

KW·80
1 kilowatt , 75 meter coli .. . . .. . . . . • . . 8.95

KW·40
1 kilowa tt , 40 meter co il 8.95

KW·20
1 kilowatt , 20 meter c oil. 6 .95

KW· 15
1 kilowatt, 15 meter coi l. 6 .25

KW·10
1 kilowatt, 10 meter coil. .4.45

TW·160
300 watt , 160 meter eeu . 5 .80

C O M P A NY

213 East Grand A~enue. South San Francisco, California 94080

R A YTHE ON
-t,;AYTH EO~f---------'-----'--------

~~
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xuoeseles
1715-2000
3 5~OOO

7000-7300
14,000-14,400
28,000-30.000
56.()()()-W,OOO

Tahle J.
(a ) T he American amateur (b) The international ama-
bands in effect when tbe teue bands set by the wash-
international Radiotelegraph ington intemational confer-
conference met in Washing- ence and made effective
ton in 1927. worldwide on January I ,

1929.

KUocydeli
1500-2000
35ClO-4000
7ClOO-BOOO

14 ,000-16 ,000
28,000-30.000
56,000-64,000

400 .()(j().....f01 ,000

out for no message handling; she wanted
amateur radio limited to experiments only.
Back and forth the battle raged. One moment
hope; the next, despair. Only thirty days be
fore the Federal Radio Commission issued
hamdom their latest bands; now American
hams stood to lose nearly everything practi
cally overnight.

Slowly out of the turmoil 150 to 175 meters
emerged for the top band. But the biggest
battle lay ahead-shortwaves. Under the
American plan the whole bandwidth of a
higher frequency band lay in harmonic re
lationship to the next lower one: 3500-4000 kc
doubled all the way from 7000-8000, and
quadrupled throughout from 14,000-16,000.
Canada, England and Germany balked. Such .
wide bandwidths interfered with point-to
point assignments in their countries and all
refused to move a station.

At this point Italy swung to the side of the
amateurs and suggested variable bandwidths
for the bands. Opposition showed no interest.
Recognizing a ray of hope in Italy's recom
mendation, the United States bought the Ital
ian plan and at the same time suggested con
sideration of each band separately. It worked!
With little difficulty the countries established
3500-4000 kc for the 80 meter band. Now the
representatives girded for the real trouble
spot-forty meters.

Starting at 7000 kc, the delegates worked
upward. At 7200 the first road block cropped
up : a German station operated there and the
delegates refused to move it. Discussions
stymied. To keep things moving, the United
States suggested dropping 40 meters for
awhile and moving on to 20. The others
agreed. When it became evident that 400 kc
represented the full spread possible for the
20-m<ter band, the countries finalized on 14,
000 to 14,400 kc. Only forty meters remained.
Now a change of heart by Germany removed
their station and the 40-meter band moved
up to 7225 kc. At this point England con
sented to move a few and Canada followed
suit. Their moves released another 75 kilo-

cycles letting the 40-mcter hand spread from
7000 to 7300 kc. Beyond that no one would
budge.

The Conference adjourned November 25,
1927, after setting January I, 1929 for the
effective date of the agreements and desig
nating Madrid, Spain, as the host city for a
second international radio-telegraph confer
ence. As a result of the eight-week struggle:
amateur radio obtained international recogr»
lion. hams got worldwide frequencies includ
ing the lO-meter band, and our present "Q"
signals emerged. Each nation reserved the
right to fix the power of amateur stations, and
to permit or prohibit hams as it desired. All
countries could tdtll/IOM any or all bands from
the hams. International amateur message traf
fic could not occur unless special arrangements
existed between the nations involved. And.
amateurs received identifying prefixes for their
calls. Table I compares the international bands
with the then current American bands.

Madrid Spain. September 5
December 9, 1932.

Recovering from the shock over loss of big
chunks of their favorite DX bands at th e
Washington conference-l600 kilocycles on 20
meters and 700 on 40-hams naturally cast
wary eyes on the Madrid conference sched
uled five years away. What, they wondered,
would they lose next time? As they waited
and fretted, the Federal Radio Commission
opened the 10-meter band March 7, 1928.
and at the same time changed the phone
hands:

1715-2000 kc
3500-3550 kc

56,000-64,000 kc
August 3, 1928, brought television and picture
transmission to the lBO-meter and 5-meter
bands. Two months later (October lst) pre
fixes joined our calls: "'V" for the mainland;
"K" for territories and possessions. On January
I , 1929, America along with the other nations
swung over to the international ham bands.
However, in addition, the United States still
retained the "-meter experimental wavelength
(400,000-401,000 kc) for the amateurs-a re
gion not considered by the delegates at the
\Vashington conference.

April I, 1932 brought more changes to the
phone bands:

1875-2000 kc
3900-4000 kc

14,150-14,250 kc
Then December 9, 1932, arrived and the am
ateurs breathed a sigh of relief. The foreign
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Table II.

H ighlights amo ng the pteasantrles the FCC allocated t o
American amateurs during the years between the Cai ro and
Atlan ti c City I nternational Conferences.

ach ieve their aims through debate , the Euro
pean nations pulled rank according to their
rights under the \Vashington agreement and
took sizeable segments from the ham bands.
When the smoke lifted from the battlefield,
amuteur casualties lay exposed: 7200-7300 kc
lost to foreign broadcasting; 3635-3685 gone
too; and part of 5 meters set aside for other
interests. In the Western Hemisphere the
hands stayed intact. But, actually, the Ameri
cas lost too. Strong foreign broadcasts render
much of forty meters unuseable at night.

Before the Conference closed, the delegates
adopted America's QSA 1-5 and QRK 1-5
signal strength and readability scales, and
changed the International Morse code. (Be
cause telegraph printers of some companies
rendered a period as three I's, the Telegraph
Conference meeting jointly in Cairo asked the
Hadio Conference to concur with a change
making the symbol for a comma a period, and
the exclamation-point symbol a comma). The
effective date: September I , 1939.

Atlantic City, New Jersey. May 15
October 2, 1947.

Between the Cairo and Atlantic conferences,
amateurs received numerous band changes
from the FCC. See Table II. Then the fourth
international conference convened . \Vorld \Var
II caused the Conference to meet at Atlantic
Citv in 1947 instead of at Rome as planned
in i942. H ams rejoiced. With it once more on
home territory, they expected to recoup all
their losses. Five months of wrangling Iol
100,,·ed. At the end, instead of expanded ham
bands or foreign commercials knocked out of
forty, amateurs lost 50 kc at the high end of
twenty and 300 more at the top of ten. For
tunately gains came with the losses. Amateurs

try to juggle amateur frequencies aga in failed.
Five yea rs of fretting for nothing. The
Madrid ve rdict: No change to the ham bands;
and, increased amateur sta ture by designating
ama te ur radio a service thereby removing it
from the "priva te experimenta l sta tion" cate
gory. But with th e good news came some bad:
Another international conierence sched uled
lor Cairo, Egypt, ill 1938.

Cairo, Egypt. February 1
April 8, 1938.

Amateur luck ra n cut af ter the .\Iadrid con
ference. F rom then on, hams not only fretted,
they sweat ' The Cairo con ference d ropped the
first bombshell: [oreign shortumce broadcast
ing allowed in the forty-m eter band!

A yea r before the conference , participating
nations received from the Berne Bureau in
Switzerland thei r copy of a book containing
the changes each country intended to bring
lip. T he Berne Bureau comp iled these from
information supplied hy the nations approxi
mately six months before . Getting wind
through the agendas of pending disaster, sev
enteen countries in the Americas met in Ha
vana in th e Winter of 1937 to consolidate
amateur policy in the Western Hemisphere.

By unanimous vote , this Inter-American
conference voted to keep a ll the bands from
1.75 to 60 me exclusively amateur in their
countries and recommended 7~, 14-, 28-, and
56-me fo r exclusive amateur use throughout
the world . The conference also agreed to
change the lBO-meter band to 1750-2000 to
elimina te non-ha rmonic overlap, to a llow a
forty-meter phone band at 7050-7150 for
Latin America because terrific sta tic in those
countries made phone operation impossible on
the lower bands, and to permit 14,000-14,300
me phone for Latin America , Canada and
Newfoundland though the United States
elected to continue 14,150-14,250 for Ameri
can h ams. Before ad journing, the Inter-Ameri
can conference agreed to meet regularly mid
way between the international conferences,
and designated Santiago, Chile, for their next
meeting. Two months later the United States
entered the Cairo conference armed with the
W estern Hemisphere d ecisions and designated
spokesman for the Americas.

European and Orient nations lay in wait
with heavy artillery, all pointed at amateur
frequencies. Organized into combines of like
interest, these countries with their government
radio monopoly demanded large chunks of the
ham bands for broadcast and aviation. Japan
even wanted to cut American p ower. The
United States stood pat. "No!" Unable to
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Io'requeney
58.5-60 me

28. 100-30,000 kc
29.250-30.000 kc

7250-7300 kc

114-14 8 me
2300-2 450 me
5250-5650 me

10.000-10,500 me
21.000-22,000 mc

42()-450 me
1215-1295 me
235-2 40 me

Opened to F"I voice
Designated A-3
Opened to nl
Opened to unrestricted

..\·3 ( U.S. entered
World War It
following day )

N ew Bands open...I

l st 10 me only opened
Op<n'"
Op<n'"

Date
April 13, 1940
J uly 9, 1941
July 9, 1941
Dec. 20. 1941

~ov. 9. 1945

J an. 16. 1946
J an . 16, 1946

" larch 13, 1946
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received as a pacifier the 21 me band 450 kc
wide for their use alone. and picked up inter
nationally the bands above 225 me. American
hams retained 80 and 40 meters intact; foreign
hams lost a little more in each. The 21 me
band and the cut in 20 meters became effec
tive in mid 1952.

Geneva, Switzerland. August 17
December 21, 1959.

Following World War II , hams slowly got
their hands back. From tim e to time changes
came too. The special license requirement to
operate 80 and 20 meter phone disappeared
February 18, 19.5:3; forty meter phone opened
without restrictions two days later; and the
followin g month the FCC allocated 01 ,250
21 ,450 me for phone. In April 19.58 the 3300
3500 me band shifted to 3500-3700. Four
months later, the August calamity hit: hams
lost 11 meters to the Citizens!

As the Geneva convent ion approached, the
proposals of participating nations arrived.
Hamdom sh uddered . One glance showed the
magnanimity of the task ahead. Faced with
such an attack, how could the United States
delegates save hamdom at home let a lone help
the international hams? The proposals:

1800-2000 kc. India, Poland and Russia
wanted to delete ama teurs from this shared
band .

3500·4000 kc. Argentina proposed splitting
the hand in our hemisphere giving lower half
onl y to hams. In region III, Australia proposed
onl y 3.500·3700 for amateurs. India proposed
a maximum of ] 0 kc for hams somewhere in
the lower portion of band. The USSR thought
3500-36.~O still shared with government and
commercial fixed and mobil e stations would
he adequate for the hams.

7000-7300 kc. Australia, Poland and USSR
proposed 7000-7100 for the hams. (I.e. dele
tion of present amateur sharing of 7100-7150
outside our hemisphere). India wanted only
7000-7075 for hams. Austria , Belgium. France,
Italy, Morocco and Netherlands proposed that
Western Hemisphere nations conform to the
agreement in the rest of the worId and take
the top half of the band away from our ama
teurs with 7100-71.50 also available to hroad
casting but shared with the hams. Ceylon ,
Ethiopia, Chana, Libya, Malaya, Morocco,
Pakistan and Tunisia joined in proposin g 7000
7100 amateur; 7100·7300 broadcastfng world
wide.

When the Ccneva Conference convened,
the United Stat e-s delegation consisting of
about 100 persons- 30 official govern ment del
egates, around fifty industry consultants or ad-
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visors, and an office staff of twenty-stood
their ground for amateur radio. a voice weak
in the din of international opposition. Unable
to sway their opponents, the American dele
gation could only watch as foreign nations
robbed their amateurs once again . On eighty,
our representatives saved the full 500 kc for
the United States hams. Elsewhere, each coun
tr v shared the band to suit themselves with
other services . Forty meters stayed put for us
too. But not for foreign hams. They lost an
other 50 kc to the "other interests". Now only
7000-7100 kc remained amateur. Twenty and
15 meters escaped unscathed internationally
as also did ] O. And, while 50-54 me stayed
exclusively amateur here and in Region III ,
it received no general allocation in Europe
and the Mediterruneun countries of Region I.

Where do we go from here?
Anv dav now announcement of the next in

ternationai telecommunications conference may
come. Probabl y soon. New nations need fre
quencies and the satellite era requires com
munication control. \ViIl amateur radio Jose
again?

Before the date set for a conference, nations
taking part submit suggestions for revising or
expanding the present treaty. A short time
later, each receives a copy of the submitted
recommendations. From then until conference
time, countries analyze each others' aims and
decide which to support or oppose. To reach
such conclusions, the United States govern
ment draws from government services, indus
try and the ama teurs.

Knowing that international conference num
ber six lies ahead, let's make sure the United
States delegation knows our wishes. If you
don 't care to contact your Senator or Con
gressman, remember, the Institute of Amateur
Radio (loAIl) exists and will try to do it for
yO ll . Apathy will get us nowhere; concerted
action will.

Sometimes our delegates must veer from
amateur wishes concerning one band to secure
better results in some others. Horse trading.
That happened at Cairo on forty. Though it
spoiled one DX band, it saved the others.
Natura lly we must live and let live amidst a
spect rum that apparently won't stretch. How
ever, let's not make it easy to be rohbed. For
l'ig:1l countries need strong amateur organiza
tions to develop strong electronic industries.
Uu ttl the International Amateur Radio Unions
get this across, our DX bands await a fate
simila r to the art icle bv an auctioneer's side:
Cuing . . . Coing . . . GONE!

.. W2AAA
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA

25 mm . F1.9 normei angle lens in focusini " COO mount
$18.95

Other lens lVailable from $15 to $250 for our fantast ic
F1.4 lOOM lens.

Complete description In our catalog for l Ot.

Model 400 tor TV chin nels 2-6 (closed IOnl, $149.95
circuit) Ins vidicon

Model 440 tor AN 436·450 mcs. end lens.

7735A

$100 .00

$ 90.00

$ 75.00

any type I" vidicon, new or used
iive satisfactory service for amateur

7038

$85.00

$75.00

$60.00

Our choice of
guaranteed to
use. $35.00

Vidicon tubes:

Grade A

Grade B+
Grade B

Grade C

149.95
The VANGUARD Models 400 and 440 are factory assembled with the some precision as our i.dus
trial cameras now in continuous duty throughout the U.S. Complete with self-contained synchroniz~
ing generators, 4 mc. video amplifiers, power supply, tripod base plate and low power TV transmitter
which can easily be increased with simple linear amplifiers. Illumination can be as low as 1 foot-candle
when using our vidicon and lens. Picture sharpness is guaranteed to be equal to the best capabilities
of any standard S2S line TV receiver. Modular construction and printed circuits permit quick replace-
ment and servicing of major circuits. W eighs 11 Ibs.-measures ap,rOll: . 8" ll: 6 " x 6".

Crystal controlled horizontal sca n available on eit he r model for only $20.00 more. Add the suHix X
to model number.

Building your own TV camero? Our complete lin e of tested circuit modules and deflection yokes will
save you much time and money. Fully de scribed in our catalog for 10 .. coin or stomps.

Price

$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11 .95 ppd.
$11 .95 ppd.
$11.95 ppd.
$13 .95 ppd.
$13 .95 ppd.

$13.95 ,pd.

$14.95 ppd.

Olll:plll: me.Input me.

144·148 50·54
144·145 .6·1.6
144·146 28·30
144·148 14·18
50-51 .6-1.6
50-54 14·18
50·52 28·30
14.0-14 .35 1.0·1. 35
26.965·27 .255 1.0-1. 29
5.0 1.0
9.0-1 0.0 .6·1.6
7.3 1.0
3.35 1.0
2·3 .6·1.6
121·122 .6·1.6
122·123 .6·1.6

155·156 .6· 1.6

Model

Available in the following models:

2M

6M

Choice at 1 input freq.
end 1 output Ireq. be
tween .6 and 160 mc

All ow 4·6 weeks delivery on 300-X.

20M
CS
WWV
Int'!.
CH U
CHU
Marine

{

300.o
300· E
300-F
300-Q

1
3OO-B
306-C
300·J
300· G
300·A
300· H
300·1
300· K
300-l
300·M

Aircraft { 300.N4
300· N5

Fire. Police 300-P
etc.

CUSTOM 300·X
MADE

$11.95 up

,

VANGUARD

TRANSISTORIZED CONVERTERS
Nn' series 300 with 3 VHF-UHF transistors , crystal-con-
trolled oscillator. tuned R.F. stage and low nelse mixer. 2". O~rate at 12 volts DC 4-5 rna. All above converter!
One microvolt sensit ivity. " Iore than 3D hiih quality parts are supplied with Motorola type con nectors. For two
carefully a.ssembltd and testtd . Measure only 3" x 2~" x 50-239 connectors iD:;lead. add 7Sc.

Nuvtstor converters available from $10. Circuit modules and government surplus equipment also available . Send l Ot
coin or stamps for complete catalog. ., . .

For prompt sh ipmen t please include postal money order or cashier's check. COD s must Include 20~ deposit,
New York City residents add 5% sales tax. Xew York State residents ad.d 2% sales lax . Include suffiCient pest
ale for an items except converters and circuit modules which are postpaid.

VANGUARD LABS Dept. H
196~23 Jamaica Ave.
H.m., N.Y. 11423
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Charles Leedham WA2TDH

The Zero

Drawings by Wayne Pierce K3SUK

Meter Band

Back in the October 1964 issue 01 73 Maga
zinc, you may have noticed a small ad inserted
on page 86, announcing the attempted un
loading of mountainside premises somewhere
in New Hampshire, complete with a consider
able selection of antennas. \Vithin that tempt
ing array, your eye may just have skipped
over the fact that it included, and I quote,
"By-Gain Tri-Bander lor 0-15-IOM." Even
if you did happen to notice the peculiar specs
on that antenna, almost certainly your eye
slid over it, thinking it no more than another
of the many typographic atrocities perpetrated
by the perenially sloshed typesetters up there
on that N.II. hillock, what with it being cider
season and all. Only a few insiders were aware
of the fact that it was quiet notification by
the editor that the old Zero Meter Band was

•open agam.
It was many years since I'd been on Zero

the last time, with my original call, and the
idea that the band was opening up again
naturally brought back many nostalgic mem
ories of old-time operating before the govern-

The Zero Meter bond rig.

H

ment not only closed it down early in 1942,
hut confiscated every bit of equipment known
to be in private hands.

I never did hear after the war that Zero
was open again. The regulations said nuy
thing above 40K megs was okay, but I was
sure that didn't mean Zero. Mainly because
I'd heard stories during the war about the
experimental work the government was doing
with Zero Meter Radar, and I figured that in
the slather of stuff that was ultra top secret
afterward they'd included Zero. 1 didn't want
to ask, you know how it is, not making waves
and all that. Nobody wants any 3 a.m. visits
from conservatively dressed types wearing
snap-brim hats wanting to know just how
much I knew about Zero Meters, and where
I'd learned it, and exactly what was it I
talked about to the foreigners on my private
radio station. That sort of thing.

Now I figure they must have given up the
experimental work because of troubles like
the ones I did hear about. There was a fairly
well substantiated story that they did work
out the antenna problems and get just one
Zero Meter radar station working somewhere
in England. Up to then they'd been working
with stuff as long as ten meters, and were
slowly finding out that the shorter the wave,
the greater the definition. Naturally, with the
zero wavelength on Zero, the definition would
have to be pretty good. According to the
story, when they fired up the rig and pointed
it at a wave of bombers coming in, it was so
good they could read the dogtags on the Ger
man aircrews. Used to scare the hell out of
the Luftwaffe high command by broadcasting
back to Germany not only the names, ranks
and serial numbers of everybody on a mission,
but even their blood types,

Either that last touch finally tipped off
German Intelligence, or their agents in Eng.
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Zero Meter radar was se t up in England.

land got wind of what the installation could
do, and they pulled a real cutie. Late in '43,
I think it was, they sent over a special flight
on a bombing run. Had to search all through
the Luftwaffe and Wehrrnacht for them I,
think, but every man Jack of the two thousand
crewmen on that flight was named Schultz,
rank Feldwebel, blood type AB. Naturally
when that list went up to G2 from the Zero
Meter Radar crew, some brass-brain upstairs
decided the thing must be on the fritz and
ordered the techs to take apart the Blue Box.
They protested, of course, but orders are
orders, so they cut it open with a welding
torch . As any of the old civilian Zero Meter
ops could have told them, that was the end
of that. Whatever was inside was melted into
a few droplets of slag by the time they could
make a big enough hole to shine a light in,
and that was the end of Zero Meter Radar.
At least that's the story I got from guys
who were near the project.

That wa s one of the most frustrating things
ahout Zero-those BIlle Boxes. You read a
lot these days about how sad it is that everv
body is an appliance operator and that ther~'s
hardly any homebrewing any more like in the
old days . There wasn't any homebrew equip
ment on Zero at all. Everybody I ever can..
tacted on the band was working with the
same old Blue Box. As far as anybody knew,
they were all World War I surplus rigs;
at least we all found ours the same way.
knocking around in the junk piles at the backs
of the WWI surplus stores. They never did
get in the catalogs, because the store operators
fortunately didn't know what they were.

It wasn't surprising either, because a Blue
Box didn't look like much. It was a small box
about six by six by ten, with a dull blue-black
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crackle finish. There was only one knob on
the front. a jack for a key, another for phones,
and an antenna terminal on the back. No
label, no brand name, nothing. Just a plain
Blue Box, except for the peculiar business
about there being no sheet metal screws or
rivets. or any way at all to open it up.

Some of us tried , of course. Any ham would
be curious about the circuit and components
that could handle that kind of frequency. But
drill bits got blunt and hacksaws didn't seem
to have any effect, so we gave up on that
angle and just operated. We all heard about
the guy who couldn't take not knowing and
went at his with the blowtorch. He never
showed up on the band again. Just like with
the radar unit. when he got it open he found
everything inside melted down. One of us
I don't remember now exactly who-got a post
card telling what happened, and about how
he was looking all over the country for an
other Box, but he apparently never did find
one.

W e had to admit that the theory of it was
beyond us, which is why we never got very
far in homebrewing, or even in drawing up
tentative circuits. After all, how do you design
a tank circuit that is resonant at infinity
~egacycles? That, unfortunately, is the way
It goes on Zero. If the wavelength is zero
you can't fight the fact that the frequency~
got to be infinite. Some of us had a few
bright ideas about designs, but search as we
would through the old catalogs, we never
could find specs for components that would
come close to what we'd need. Maybe soon
with some of the new microminiature stuH
that's coming out, but back then there wasn't

Of course, it was hard to open up the Zera Meter
rig.
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a tube on the market that could bandle infinite
frequency. At least not with enough gain to
make it worthwhile wiring into a breadboard
circuit.

The frequency, of course, was why every
thing on the band was C\V. If you think
about it a little, you' ll see that modulating a
wave means you are adding to it and sub
tracting from it. And if you've had the math,
you know that no matter what you add to or
subtrac t from an infinite freq uency, you still
have the sallie frequen cy at the outp ut. May
be phase or pulse modulation might be the
answer, but we d idn't know enough about
that sort of thing then.

That was the reason the old Blue Box was
so simp le, too. If you're rock-bou nd on a
single frequen cy, you don't have to worry
about h illing and loading and such. There was
only that one knob, which was on-off and re
ceive volume. No " FO or frequency read-out.
of course, because you can' t QSY on Zero, for
the same reasons you can't mod ulate it. And
when I say rock-bound, incidentally, I say it
because I imagine that was the way it was
done in whatever circuit was inside the Box,
\Ve d id a lot of speculation about it on the
band in the old days, laboriously tapping out
our theories to each other. About the only
thing we came lip with was the fact that it
had to be that way-seeing as a crystal gets
higher in frequency as you grind it down,
then if you keep grinding and gct it (Iown to
zero th ickness, then it has to oscilla te at an
infinite frequency. Makes sense.

I t ried once, fi guring if I was ever going
to build tIp a circuit on my own I might as
well start with the crys ta l. I ground and
ground away, and after ruining a lot of stock
finally managed to get one down to zero, but

Building a Ze ro Meter beam.

60

as soon as I tried to pick it up the damned
thing shattered. That was the last time I tried
working on zero-thickness crysta ls. I'd worked
so hard mastering the technique of gett ing
them down to zero th ickness- and that's pre
cision work, believe me, with no tolerances
at all- that I didn 't want to spend another
year or so fi guring out how to handle any
thing that thin without breaking it.

~Iy crystal fiasco natural ly brings to mind
the story of poor Joe. who was experimenting
with the antenna end of things. That was one
of the reul pleasures of working on Zero, the
fad that you could work up a really fancy
antenna and not have to worry about space
or big hunks of metal hanging up there in the
sky to worry the neighbors. On Zero, von
can obviously have all the clements you wuut ,
on a zero length boom, and with zero len gth
elements. You have to be pretty careful about
spacing, though. If you're ofT by even the
littlest bit your directors start ac ting like re
flectors, and you end up with a pretty confus
ing polar plot.

r never bothered with more than 42 ele
ments on my own beam, but Joe decided he
was going to go for broke and really put out
the rockcrusher signal of the band. You kn ow
how some guys are if they don't get forty
over reports every transmission . [ce'd worked
on his beam for over 12 years and managed
to fit something over four thousand elements
onto the boom-he'd lost track once. and wasn't
sure exactly how many he h ad, because of
the difficulty of counting zero-length elements
on a zero-length boom with zero spacing
but he did know he'd p ut on more than four
thousand . Then one day he had th e beam
taken down and in his shack to add still
some more e lements, and while he was out
getting some more zero-diameter aluminum
element stock his wife came into the shack
and opened th e window. I need say no more
than that there was a strong breeze that day.
and poor Joe never found his beam again.

At the trial, Joe kept sobbing so piteously
and mnmbling over and over, "Gone, gone,
gone" that the jury couldn't believe anybody
that grief-stricken could possibly be respon
sible for his wife's mysterious d isappearance.
It . took the spirit out of Joe, though, all those
years or work lost, and the last I heard from
him he was working low frequency. down on
the 20-Micron band.
, '1 think \Vayne was a little reluctant to let
the news about 'Zero get around too much.
which is why he gave us OOT Zero ops the
word in such a coded fashion . But I've man
aged to convince him that somebody has to
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get ou t a warning about Zero antennas just
in case one of you stumbles across a Blue
Box up in the attic, or finds one in a su rp lus
store. w e're hath convinced that there aren't
any left, hut still, just in case.

T he warning is this: whatever you do, never
use a long-wire antenna on Zero. An of us
on the band back then knew enough about
antenna theory to know what was likely to
happen if we put even a one-inch wire on
that an tenna terminal and operated it as a
wire antenna instead of runnin g a feed-line
to a properly design ed, resonant Zero Meter
antenna . If you look at the cha rts in the
manuals, you' ll see why yourself. The gain
of a long-wire goes stra ight up as the antenna
lengthens in terms of wavelengths, and there
doesn't seem to be any fa ll-off.

Consider the wavelength of Zero, and you
see right away tha t any length of wire a t all
contains an infinite number of wavelengths .
T ha t means. of course, infinite gain in the
antenna, which means that the min ute you
hit the key you'd put out an infin itely strong
signa l. It would slop over onto every other
freq uency in the spect rum, still with infinite
strength, and blow out the front end of every
other receiver in the world. And eventuallv
in the un iverse. It would on ly be a sp li t micro
second pulse, but enough. Or maybe that
st rong a signal would instantaneously melt
your longwire, and thus no signal would get
out a t all. rill not really that st rong on theory,
hilt that's the way we used to figure it-that
it would last long eno ugh to get that infinite
gain signal ou t-sand so we never dared try to
see if it was right. If you shou ld find a Blue
Box, take heed!

The reason I'm back on Zero is that when
the big confiscat ion ca me, I tu rned in the
Box I was operat ing with, and completely
for got that I'll picked up a spare, and that

Joe kept sob b in g pitifully at his trial.

it was lying behind a lot of other old radio
junk ill the cellar. But when I read Wayne's
ad I suddenly remembered it, after all these
years , and went docvn and found it . I dusted
it off. plllg~ed it in, and put out a tentative
CQ. Much to Illy surprise there were some
answers, so prett y much the same must have
happened to some other guys .

I recognized a few of the ca lls, and it was
a real pleasure to meet old friends on the
band . There were a few pretty strange pre
fixes coming in , though, and wh en I asked one
of my contacts about his exact QTH-bul
that's another story.

Di g into the backs of those \V\VI surplus
stores. There may still be a few of them
around . Mayhe you'll be lucky enough to find
a Blue Box. Just be extra ca reful about not
putting on a long-wire, and I'll see you on
Zero.
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Roy Pafenberg W4WKM
316 Stratford Avenue
Fairfax, Virg in ia

Automatic Tuning for the

ARC-5 Receiver

The typical a ircraft Command Set installa
tion used a remote control sta tion located for
convenient operation by th e pilot or, in some
cases, another crew member. The receiver and
transmitter were fitted into whatever space
was available and tied together by cables.
Flexible shafting was used for remote tuning
of the equipment.

Some Navy aircraft installations precluded
the use of flexible shafting and a motor d riven
remote tuning unit , the C-131/ AR Automatic
Selector Mechanism was developed for use with
ANI ARC-5 and Navy ARA Command set re
ceivers. This automatic tuning has been spot
tily available on the surplus market. More
plentiful have been the AHA and ANI ARC-5
receivers with the C- 131/AR installed . The
photograph shows a Command Set receiver
with the motor driven control unit in place .

It is not feas ible to remove the automatic
tuning sys tem from the receivers since the
original dial and drive were discarded when

The C-13 II AR installed an an ARC-5.

"

the contro l unit was installed. Manual opera
tion of the receivers is not changed from the
original and the direct drive tuning knob is a
bonus not found with the run of the mill Com
mand Set receivers. A further advantage is
that the modified receivers may he used for
mobile operation and located in the trunk of
the car. While the remote assembly was de
signed to operate from a 20 to 30 volt d c
source , they will work from a 12 volt de sys
tcm.

The schematic diagrams of the drive ussem
blv and the remote selector switch are shown
in Fig. 1. Circuit elements referred to in the
following discussion are keyed in the diagram
by circled letters. The unit contains six se
lector disks with contact segments (A) sep 
arated by gaps ( E). The angular position of
the gaps controls the setting of the receiver
tuning capacitor, and the position of each disk
may be se t by a front panel screwd river ad
justment. Contact anTIS ( B) are mounted on
a common shaft ( D) which is geared to the
motor drive. Direction of motor rotation is de
termined by th e motor winding (C) selected
by the relays (H). The two contacts of the
remote control switch associated with each of
the six positions are wired to corresponding
segments (A) of the six selector disks.

\ Vhen the remote control switch is se t to a
given position, the circuit is closed through a
disk segment ( A) and one of the two relays
( R) is energized through the contact arm
( Fl). This relay closes the circuit through one
of the motor windings ( C) and the motor
turns in the corresponding direction. The mo-
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Fig. 1. Schematic diag ram of the C·131 / AR
automatic se lector mecha n ism.

lor turns the receiver tuning d rive nud tile
contact arms until the contact arm bridges
the gap (E) between the disk segments. Both
relays are then closed, removing voltage from
the motor and the d rive stops at the p reset
position. Turning the remote switch to another
position wiJI start the tuning cycle again.

For operation from a 12 volt de source, the
relays ill the C-131/AH unit must be adjusted.
Remove the cover and d ecrease the armature
sp ring tension of the relays until they operate
reliably on 12 volts. If spot frequency reo
ceptiou is desired, wire a six position, two
gang switch to the unit as shown in Fig. 1.
Connect the auto battery "hot" lead to Pin 17
of the receptacle and the ground return to Pill
16. Make no connection to Pin 9. Polarity is
1I0t important; while direction of rota tion will
change, the system will still work.

To set up the spot frequencies, turn the
front panel switch to the "Auto" position and
slide back the covers fro m the front panel
channel adjustment screws. Set the remote
switch to the desired channel and turn the
corresponding channel adjustment screw unt il
the receiver tunes itself to the desired fre
quency. Set up the balance of the channels
in the same fashion.

If continuous remote tuning is desired, de
lete the remote selector switch and associa ted
wiring. Connect battery to Pins 16 and 17 of
the connector and wire a spdt, center off,
spring return switch as shown in the Fig. 1
inset.

The motor driven tuning feature of the
C-13I / AH control unit does have practical
amateur application. Even if the receiver is
installed under the instrument panel, the mo
tor driven tuning saves a lot of inconvenient,
and often dangerous, knob twisting. In any
event, this article answers the question of
what the "little black box" was used for.

.• . W4WKM
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Boosting Tal k Power •
In

Karl Thurber K21KZ
15 1a Archer Rood
New York. N.Y.

ALe Transmitters

One of the big premises on which the au
vantages of SSB over conventional A.\l phone
is based is, o f course, the high peak power
level- sometimes exceed ing C\ V ratings-to
which most transmitting tubes can he driven.
H owever, much of the advantage dissipates
when it is recalled that the "average" voice
drives the usual SSB rig to but 30 to 60 p er
cen t of PEP ratings, hitting top peaks only
occasionally.

Regular and io speech clipping, which has
lx-cn applied successfully to AM phone for
many years to increase the average module
tion level , does little to improve matters in
SSB. \Vell-designed aud io compressors (or
even better, comp ressors applied to the SSB
HF waveform it.~df in some intermediate stage
in the transmitter ) represent the ultimate in
a ttain ing accraue power near the PEP ratings
for which the transmitter was designed. Un
fortunatel y, such units- especially the RF
compressors, w hich require an add it ional SSB
crys tal filter- are cos tly and can not be eas ily
installed in the cab inets of most rigs to make
a completely self-co nta ined unit.

A p oor-mao 's approximation to the com
pression and limiting action of these acces
sories can he had very easily for only a couple
of dollars ami a few minutes' time if your rig
employs au tomatic load control (ALC).

Most of the circuits work like this: \Vhen
no fin al a mplifie r grid current is drawn, a
normal bias exists at the grid of an earlier
in term ediate amplifier or drive r stage, provid
ing maximum gain. \\'hen final amplifier grid
current hegins to be drawn, the circuit gen
erates a rectified voltage ( w hich follows aud io
peaks ), applying this volta ge as an add itional
b ias to the intermediate ampli fier. This effec
tively d ecreases the gain of the stage, and
conseq uently, the driving voltage that is ap·

Fig. 1. The transistor prea mplifier described in the
text.

64

plied to the grid of the final amplifier. The
whole p rocess is remarkably simi lar to the
standard AVC action in communica tions re
cervers.

ALe in the SSB transmitter improves per
formance by making it difficult to seriously
overdrive the fin al amp lifie r with its resultant
"Hat-topp ing" and distortion, and by indirectly
providing a measure of speech comp ression.
But because the ALe is asked to work over
too-wide a range of levels, correspond ing to
the comp lexit ies of human speech, it cannot
markedly increase the average-to-peak powe r
ra tio .

An improvement can be had by add ing a
simp le microphone pre-amplifier ahead of the
first speech amplifier stage in the transmitter.
By driving the speech a mplifier very heavily
-but below the point of serious distortion
a measure of speech compression can he cb
tained in con junction with the ALe circuit.

Fig. 1 shows the schematic diagram of a
miniature one-stage transistorized preamp
which can be built into most crystal or dy
namic mike cases.

The preamp was buil t into the case of an
Astatic D -] 04 crystal mike, and a miniature
9-volt battery was mounted within the mike
stand. 110st communications mikes have
ample room within the case for the entire
p reamp. \Vhile good results were ob tained
with the D-I04, even better p erformance
could be expected from one of the newer,
specifically-designed SSIl mikes.

In practice, the rig's aud io gain control is
operated at a much lower level; the rig is
talked-up by advancing the gain control to
just below the p oint where flat-topping begins
to appear. On-the-air comments with the pre
amp, using a Heath Marauder, brought uni
vcrsallv favorable comments on the audio
"punch" and quality , w ith no noticeable d is
tortion. The mike should be held several
inches from the lips or held sideways , how
ever, to prevent "blasting" from b reath noises.

Although not tried in a non-ALC transmit
ter, the little preamp should give some limit
ing action, though undoubtedly not as much
as it would produce in an ALe-type rig .

. .. K2lKZ
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Jim Kyle K5JKX
Oklahoma City, Okla homa

1236 NE 44th Stree t

Seeing Your SWR

During the past decade, literally scores of
devices for checking out S\VH, antenna im
pedance, and related items have been de
scribed in the amateur press. They include
bridges, directional couplers, and other exotic
hardware.

But one of the simplest and most useful de
vices has apparently been overlooked during
all this time!

The device (a technique, really) we're talk
ing about will ( 1) give you a direct visual
picture of your S\VR curve, (2) give you a
direct measurement of impedance vs. Ire
qu ency over any desired passband, (3) tell
you how much loss exists in your feedline,
and (4) do all of these things at the same
time with a single hookup and test. Inter
ested? Head on.

We'll sta rt by saying that this is nothing
new, as such. Some manufacturers of antenna
feedline have used the technique for years;

SWEEP GENERATOR

~ '" ,~.

" "'&' ; :;-
r', M-SCOPE

-
~ "

SET SCoPE SWEEP
TO EXTERNAL

Fig. 1. Ba sic set up for seeing your SWR.

if you've ever seen an advertisement for "fre
quency-swept" coax, you've been exposed to
the results of this technique. Rut so far as
we know, hams just aren't app lying it.

A large part of the reason for this may be
that it required two items of test equipment,
neither of which could he considered common
in a ham shack until the past few years. One
is an oscilloscope, and the other is a "sweep
generator:' The scope is seen in more and
more shacks these days, though the sweep
generator still can't be called common.

However, a sweep generator adequate for
the purpose can be easily built , and a number
of them have been described recently. So
we'll assume that you have, or can get hold of.
both the sweep generator and the scope, and
start from there.

The technique is extremely simple; merely
hook up the sweep generator to the feedline
or other device to be tested for impedance
(through a terminating pad), and use the
scope with an RF probe to measure RF volt
age across the impedance at the same point
to which the sweep generator is connected,
Fig. I shows the scheme.

You don't need a fancy scope to do this,
either. With the RF probe, the HF voltage is
transformed to DC. Since the sweep gener
ator does sweep across its band at a regular
rate, any variations in RF voltage (and conse
quently in DC output of the probe ) occur at
the same rate as the sweep. In most gear, this
is 60 cycles per second, and virtually all scopes
will handle a 60 cycle signal adequately.

When the load is "Hat; though, there are
no variations in RF voltage and as a result
the output of the probe is pure DC. If your
scope happens to be of the DC variety, you

7J MAGAI1NI



Fig. 38. Typical traces from the circuit of Fig . 3A.

Don't let it bother you too badly. It will
complicate things a bit, but not excessively.
Simply take a grease pencil and trace over the
line, no matter how jagged it is. The grease
pencil tracing then becomes your standard of
a "Hat" line, and SWR is figured by noting
departures from the tracing rather than from
absolute flatness in the later stages of the
measurement.

This is the point, incidentally, to start won
dering how this idea works. Fig. 3A is almost
obvious; as the sweep generator sweeps its
frequency band, the RF voltage across the
resistor stays the same and so probe output
also stays constant. The chopper lets the AC
scope display the result, and you get Fig. 3B.

But what if, instead of a 75 ohm resistor,
we have a length of coax which terminates in
an antenna? This, after all, is what we want
to measure.

Before getting into that, let's see what hap
pens if we use just a length of coax termi
nated in a resistor. Let 's make the coax a full
wavelength long: at 400 me, which is a shade
under 20 inches (after allowing for velocity
factor) and is a nice convenient desktop size.
Let's also assume that our resistors are sun
pure resistance at 400 me, though of course
we know that's not quite true.

Now let's hook a 75 ohm resistor across
the far end of the coax from the probe and
start sweeping around 200 mc. Since the load
is an exact match to the line (under the aS 4

sumptions we made ) all the power from the
sweep generator goes on up the line and is
dissipated in the load resistor. It makes no
difference just what the exact frequency is;
the load is not frequency-sensitive under our
assumptions.

But if we hook a 150 ohm resistor on the
far end instead of the 75 ohm unit. we have
introduced a 2-to-1 S\VR on the line. \Vhat
this amounts to is that not an the power going
1Ip the line to the load can be absorbed by the
load; some is reflected back down the line.
In F ig. 4 the block marked X represents the
measurement point, and this is where we
measure the reflected voltage. \Vith a per
fectlv matched load, E re tl is zero, but with
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Fig . 3A. Calibrating the scope.
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Fig. 2 . Chopper ci rcu it necessary for AC cou pled
scopes.

SCOPE

have no problems at all here. If not, hook up
a "chopper" as shown in Fig. 2 to give you a
zero-refe rence line. Now any DC output from
the prohe will appear ( to the scope) to he
AC square-waves, at the frequency at which
the chopper operates . If a code buzzer is
used, this frequency will be around 1 kc, and
since the sweep rate is so much lower, the
scope trace will approximate a pair of straigh t
lines for a Rat load.

To calibrate everything, provide a dummy
load of the same impedance as the coax cable
you're using and hook things up as shown in
Fig. 3A, Most commercial sweep generators
are designed for 75 ohm output, which is why
we show 75 ohms rather than the more com
mon 52 ohm coax. Make sure that the dum
my load really is Rat at the frequency you're
interested in, then turn things on.

lf everything is working right, you should
get the "perfect trace" pattern of Fig. 3B. The
upper line is the "load" trace, while the lower
one is the zero reference. The distance be
tween them is proportional to the DC voltage
developed in the probe by the RF across the
75 ohm load .

It may happen, though, that the sweep
generator doesn't give you a constant output
over its sweep band . In addition, sometimes
probes have resonances which tend to foul
things up. If either of these happens, your
trace will look something like the "non-linear
trace" picture in Fig. 38, The bumps and
dips may be at different places, but at any
rate you won't have a nice smooth straight
line.



Fig . 4 . Explanat ion of the scheme to see your SWR.

examp le just ci ted and sweep from 100 to
400 me. At 100 rnc, the total line length from
p oint X to load and back to point X is }f wave
length. When the signal reflects at the load .
its phase is shifted 180 degrees, and the half
waveleng th out-and-back which it must travel
adds another half wavelength or 180 degrees
to its phase delay. The result is that EUfI and
E,.n are in phase, and the voltage at p oint X
is at its peak .

when the sweep generator reaches 200 me,
the round trip from X to load and back is a
fu ll wavelength, which leaves the phase of
the reflected voltage una ffected . Since it was
already shifted 180 degrees by reflect ion, It
is exactly out of phase with the generator
volt,lge, and the tota l at point is at a mini
mum.

At 300 me, round trip distance is Hi wave
lengths an d the situation is the same as at
100 me; at 400 me, the distance becomes ..,
wavelengths and the 2:00 me argument ap 
plies.

T he frequency markings on the zero ref
erence, bv the way, are there jus t for th e
examp le. Don 't expect to find them all your
scope.

In between the peak s and valleys, the total
voltage a t p oint X is somewhat between the
extremes we've d iscu ssed . If you were to du
plicate this example with such an extreme
sweep range, you'd find that the trace would
he a perfect sine wave. At this point, what
you have on your scope screen is an actual
picture of a standing wave on the line!

The peak value of the reflected voltage de
pends, nat urall y, on how much voltage is re
flected, and this in turn depends On the
amount of mismatch a t the far end. Since
S\VR is jus t a more convenient way of saying
"amount of mismatch: ' the lines shown dotted
in Fig. 5B could be drawn on the scope face
and marked '·S\ VR=2." Similarly, all other
values of SWR could be calculated and the
scope face caibrated for them.

Normally, we would never use such a wide
sweep range. Let's narrow the sweep width
down to cover just the area between 180 and
"2,5 me and see what we get. I t's shown in
Fig. 5C, and as you can tell is sim ply a hori
zonta lly-expanded version of th at port ion of
the curve around 200 me in Fig. 5B. \Ve also
changed the vertical gain setting fo r this
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a mismatch at the far end, E r d l exists. It may
be nea rly equal to E,,, ~ jf S\ \'R is extremely
high an d line losses arc low.

At point X, the vol tage we will read with
our p robe consis ts of the sw n of E,eD. and
E...,I. If they both happen to be in the same
phase , the voltage at point X will be higher
than that of the generator alone, while if they
are out of phase with each other, the voltage
will he less. Phase a t p oint X depends on
both freq uency and line length.

The phase of E.d l is determined by the
tim e it takes for the outgoing signal to get
to th e end of the lin e and come back to p oint
X, and thus depends on the frequency of the
outgoing signal if line length is fixed. \Vhat
thi s means is that, at some frequencies the
voltage a t point X will be greater than that
of the generator alone, while at other fre
quencies it will be less. In between, it will
va ry from positive to nega tive peak values.

Now let's go to F ig. 5, whi ch shows four
typical scope traces. F ig. SA is simply our
perfect reference trace all over again; this
is what we ge t with a flat line . T he two t races
are exact ly p arallel.

Fig. ,!JB shows what happens if we use the
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Fig . 6 . 6 db pod for ma tching 75 ohms to 52 ohms.
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Typical scope traces. See text for explana-Fig. 5 .
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sideband

$995.00

• Bui lt in V.O.X. plus CW
break-in and Pl l.

• Improved spurious signa l
re jection .

• Upper-lower
select ion.

• Compact practical size
7V2" x l OY:" x IS".

_ Matching Jesk t op 2
k w solid state power
suppl,y on ly 7V2" high,
I0% wide and 15"
deep.

_ Pair of 8122's for final
amplif ier.

••

Write for complete Halli
crafters brochure. We trade.
We offer ti me payments.

~
5X146 Receiver $269.95
Features : The SX-146 Is on amateur band receiver of ad
vanced design employing a single conversion signal path
and pre-mixed oscillator chain to assure high order fre
quency stability and freedom from adjacent channel cross
modulation products. This new breed of receiver employs
a h igh f requency quartz crystal filter and has provisions
f or t he user installation of two more crystal f ilters. Whi le
shipped from t he factory for amateur bond coverage
only by connection of auxiliary oscillators, the receiver
may be used from 2 to 30 Me with the exception of a
narrow gop at 9 .0 Mc. The h ighly stable conversion oscil
lator cha in may be used for trcnscetve operation o f the
H T-46 transm itter.
FREQUENCY BANDS: 3 .5-4.0, 7.0-7.5, 14 .0- 14 .5, 21.0
21.5

6
28.0-28.5, 28.5-29 .0, 29.0-29.5 and 29.5-30.0 Mc.

(28. to 28.5 and 29.0 to 30.0 Me coverage requires
ext ra crystals at user's option .)

D••ler,

• Push to Talk
• (Optional Vox) uses HA

16
• Unwo n t ed sideband

down 50 db minimum
• Ca rr ier suppression 50

db m inimum
• 52 ohm pi-net output
• Grid block. Keying for

C.W.
• Self Contained solid

state power supply

$349.95 complete

America's

Features:

• Tra nsce i v e Opera tion
(when used w ith SX·1 46)

• 175 watts input sse,
150 watts input CW

• Crystal Filter (9mc)
• 500 kc bonds 80 meters

through 10 meters (1-10
mtr Xtal supplied 28.5
29.0) others plug-in at
users option

HT46 Transmitter

f EBRUARY 1966

BURGHARDT BRINGS YOU EXCITING NEW
PRODUCTS FROM HALLICRAFTERS!

sse TWINS
(Ma de for each ather!

5R42/5R46 VHF Transceivers 5R-2000 Hurricane
for 6 or 2 meters $199.95 2 kw Table Top Tronsceiver
Features : _ Cover fu ll 2 and 6 Power supply extra .

meter ranges _ The world's most power-
• Two war built-in power _ Transmitter crystal con- ful transceiver - 2000

supgly 15 V. A.C., 12 t rolled up t o four quartz watts PEP input.
V. .C. operufion," crystals may be switch • Linear gear drive YFO

• Receiver double ccnver- selected from front with less than 1 kc
sion super heterodyne panel. Fift h position Is read-out.
with quartz crystal con- provided f or plug-in • Adjustable Lt. noise
t ro lled 2nd osci ll a tor connection t o extemal blanker
R · tot "5" V.F.O. • Prov isions for plug-in

• ecerver con oms _ Lift-up top cover gives external YFO or OX
meter, A NL access to crystal sockets, adapter.

• Zener diode regulated tubes and intemal ad- _ Patented R.l.T. for re-
HF oscillator justments. ceiver frequency off-set.

·Vibrator, D.C. power cord and mobile mounting bracket • AAlC (Amplied Auto-
not included. Order MR-40 mounting kit. matlc level Control)

Box 37A Watertown, So. Oak. Phone 605 886-5749
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Fig . 8 . Typical tra ces when a ligning 0 conve rte r.

Fig . 9 . Adding a marker ge ne ra tor.

less of being above or below resonance' the
direction will be d etermined by line length,
but no other characteristic wiII he affected .

What you come alit with is a trace that
looks like F ig. 5C, except that the trace now
touches the I-to-I SWR calib ration line in
stead of passing through it to touch the "2"
line. If the antenna isn't matched to the line
at resonance, the trace will be either above
or below the ''1'' line because of SWR. In
either case, if you have some idea of vertical
scale calibra tion you can get a direct reading
of your VSWR,

To get this idea of the vertical-scale cali
bration, you could measure the S\VR of your
antenna a t several points over the band ( sav
at 7, 7, I , 7.2, and 7 ,3 me ) with a good SWR
mete~. Next, sweep the band with the hookup
descnbed here, and read the vert ical grid in
arbitra ry units. Using a freq uency spotter,
find the points on the trace which correspond
to the frequencies a t which you took SWR
measurements, and make up a chart relating
"vertical units" to "measured S\VR" at these
points. You will find that they fall into a
simple rela tionship, and from that point on
you can tell the SWR at any spot on the
trace by reference to your chart relationship .

The disadvantage of this idea is that it is
good for only one sett ing of the sweep gen 
erator, and sometimes for only one line length!
A more genera l technique for calibration in
volves a little bit of arithmetic, hut can he
applied anywhere. Here it is:

l

~raw i ll g, as indicated by the different posi
tions of the S\VH-calibration lines, to make
more .clear what happens. In practice , this is
the kind of cu rve to expect. If your sweep
range includes the frequency of lowest SWR
the trace will resemble Fig. 5C or its image
(ups ide down ),

Should you get a trace which looks like
Fig . 5D, you are sweeping a band far re
moved from the frequency of lowest S\VR.
Retune the sweep generat or until you get
something like Fig. 5C, and you' ll be in the
right ballpark

Keep in mind that so far, we've been talk
ing simply about a mismatched transmission
l~ne, with .a. resistor at the far end. The posi
tion of rmrumum S\VR is d etermined by line
length in this case. Hut if the line terminates
in an antenna instead of in a resistor, which
is the case we really want to check then the
picture changes . '

For instance, let's assume a dipole antenna
cut to resonate at 7 .1 me, and sweep from 7
to 7,2 me.

Right at resonance, the antenna will be a
pure resistance. and to keep things simple
let's assume that it matches the line perfectly.
At this stage, S\VH is 1 to 1, and at the reso
nant frequency the trace would he flat ; it
would be just as far from the zero as if a
resistor were on the end of the line.

As we go below resonance, to 7 me. the
antenna begins to look like a capaci tor, and
the S\Vn rises. Some voltage is now reflected
back down the line, and our scope trace wHI
depart from flatness.

Above resonance, around 7.2 me, the same
thing happens again. This time the antenna
ap pears .inductive, but the effect is similar.
\ oltage IS reflected back down the line, and
the scope trace changes again.

The important thing is that, on either side
of resonance. the voltage a t point X changes.
It will change in the same direction regard-

Fig . 7 . Aligning your VHF co nve rte r.
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VSW R

1.00
1.22
1.50
1.85
2.33
3 .00
4.00
5.57
9.00

19.00
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0.0
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Fig. 12. Unbalanced RF probe,

values. the more loss necessary. To match 75
to 52 requires 6 db, which isn't p rohibitive.
Fig, 6 shows a suggested matching pad for
this purpose. For best results, resistance val
ues should he as accurate as you can get
them, even though they're not standa rd. And
the resistors must be non-inductive.

But what if you want to see the trace of a
high-impedance grid circuit. for instance?

One way to do this is to wind a link on
the resonant tank, coupling and tuning the
link so that it looks like a perfect match to
either 52 or 75 ohm coax when the grid cir
cuit is at its proper impedance level. Then
sweep the input circuit, coupling in through
the link. Any impedance variation in the
high-Z circuit will be reflected back as a
change in impedance of the link, which will
in tum show up as increased S\VR on the
scope trace. By this technique, bandpass cir
cuits can often be adjusted to have just the
characteristics you desire.

To determine the loss of your feedline,
climb the tower and put a good short across
the feedline right at the antenna. Then come
back down and sweep the feedline in the
neighborhood of your frequency. changing
sweep generator center frequently as neces
sary until you "get a trace looking something
like either Fig. 5B or 5C,

If the line had no losses, the negative peak
of the trace would come right down to touch
the zero-reference line, because an the voltage
would be reflected back down and you would
get perfect cancella tion .

But in practice, the loss in the line will
keep the negative peak from quite touching
the zero reference. The amount by which it
misses indicates how much loss you have; the
less separation, the lower the loss.

FiQ. 10. 75 ohm to 600 ohm balancing pod.

Fig. 11. Balanced RF probe,

,nau"av " ..

By removing the coax and hooking up the
calibra tion circuit of Fig. 3A, you can deter
mine how many vertica l units of voltage you
would have on a completely Hat line. \Vhen
you reconnect the coax. vou can tell from the
screen how many units 0·£ voltage are actually
present at point X, for any specific frequency.
By counting vertical units from the "fla t"
voltage to the final trace, you can tell how
milch reflected voltage is p resent.

Once you have values, in the same "vertical
units" for both the "flat voltage" and the re
flected voltage, you can proceed to the VSWR
formula. It requires that you firs t divide the
reflected voltage by the forward voltage to ob
tain a ratio which we'll call " A ," then solve
the equation: VSWR = ( 1 + A) /(l- A) .

All you rea lly have to do is to obtain ratio
A in a decimal-fraction form, then look in the
ARRL Handbook's "RF Measurements" sec
tion for their calibration curve on the "Moni
match" type of S\VR meter. This is the curve
of the VS\VR equation, and it can be read
directly.

And if you don't have a Handbook handy,
we've put together a table of VSWR vs. "ratio
A" which can give you a quick idea of your
VSWR.

All this time we've been talking about the
lise of the sweep technique for a specific ap
plication with a specific vnlue of impedance,
75 ohms. What about other impedance values?

If they're fairly close to 75, you can use an
impedance-matching pad for terminating the
sweep generator. This is a T-pad designed to
see 75-ohm impedance on one side, and what
ever impedance you desire on the other. To
perform its job properly, such a pad must
have a certain minimum loss, and the greater
the separation between the two impedance



Fig , 13 . Improper sig na ls resulting from spu rious
p ick u p .

All this way, we've been talking about coax
and other unbalanced systems. \Vhat about
the balanced variety?

It works just the same way except that the
sweep generator's output must be made bal
anced by using either a set of balun coils or
a balancing pad, and a balanced probe must
be used .

Fig. 10 shows a 75-to-600-ohm balancing
pad, while Fig. 11 is the schematic of a bal
anced probe suitable for any impedance level.
If you want to build an unbalanced probe in
stead of buying one, use the schematic of
Fig. 12.

In either case, use normal caution in wiring
the probe. The balanced probe, especially,
requires as perfect balance as you can get
between its two sides. Unbalance will result
in inaccurate readings. The best way to get
the balance in the first place is to make every
thing physically symmetrical, and the way to
check it is to measure a resistor or other
known Hat load.

\Vhen measuring out an antenna system,
you may run into trouble from TV stations or
strong locals riding through and showing up
on your scope trace. Also, 60-cycle hum may
be picked up from house wiring. The pattern
contributions from these sources are shown in
Fig. 13. There's little you can do to avoid
them, but when you know what they are they
can be ignored.

For additional data on these subjects, a
wide range of books is available. The subject
of probes themselves and some more applica
tions of this technique are covered in Probes,
by Bruno Zucconi and Martin Clifford, pub
lished by Gemsback Publications Inc. The
sub ject of S\VR is taken up in detail in a
paper-bound book titled Microuxive Trans
mission. Design Data by Theodore Moreno
and published by Dover Publications Inc.
Don't let the imposing title frighten you ; the
data can be understood by anyone who has
waded his way through the Handbook, and
there's far more detail and explanation as
well. . .. K5JKX

To measure loss exactly, determine the
amount by which the peak misses zero, and
also the "fla t voltage" just as in measuring
S\\'H. Theil ca lculate the- corresponding "ratio
A." This is the sq uare of the fraction of volt
age lost ill a one-way trip tip the line, since
your measurements were made on a round
trip basis. But since power varies as the
squa re of voltage, it is also c/irectly the frac
tion of powcr lost in the line on a one-way
trip, and can give you the loss in db.

To convert this power fraction into a deci
bel figure, simp ly look in a power-to-db chart .
The result will be the db loss in your feedline.

Oh yes; don't forget to go back up and re
move the short before turning on the rig!

While yon have everything hooked up you
might want to take some readings on any
VHF converters lying around the shack. A
few connections would have to be changed
to do this, but not many. The equipment ar
rangemen t is shown in Fig. 7; the major dif
feren ce is that the HF probe is moved to the
conve rter output.

The sweep generator should be covering
the hand for which the converter is designed,
with at least half again the bandwidth of the
converter on either side. For instance, if
you're checking a 6 meter converter the sweep
should be from 48 to 56 me. As always, cali
brate the setup fi rst by hooking a dummy
load resistor across the sweep-generator's ter
minating-pad output and tracing the resulting
display with a grease pencil on the scope face.

Then move the probe to the converter out
put as shown in Fig. 7 and sweep away. Most
likely, the fi rst display you'll see will be a lop
sided curve like that of Fig. 8A. With a bit
of care and patient tweaking of all tuning ad
justments, you should be able to get it looking
like Fig. 88.

To tell just where you are in frequency, a
"marker generator" may be added to the hook
up as shown in Fig. 9. The marker output,
hitting the RF probe along with the sweep
output, causes an audio beat. The resulting
audio signal at the probe output causes a pip
to appear on the trace whenever the sweep
and marker generators zero-heat with each
othe r.

The marker may be your regular station
VFO, with as much of the transmitter as
necessary to get output of about the same
strength as that of the sweep, or it may be
a 1 me crystal oscillator as used in frequency
standards. \ Vith a 1 me oscillator having high
harmonic output, pips will appear every meg
acycle across the trace, giving a convenient
calibration of frequency.

VIDEO 6O-CYCLE
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SERVICE
TESTED

EQUIPMENT
FREIGHT FREE WITH

CASH REMITTANCE
IN CONTINENTAL U. S.

RECEIVERS

Colli ns 30L·l linea r (like new) 369.00
Gonset GSa·lOO 199.00
Ham m arl und H X·50 279.00
C. E. 100V 389.00
H eat h Apache TX-l _ 119.00
Ham m ar lund H X·500 (like new) 359.00
Johnson Thunderbolt (80 -10) 279.00
H eat h H X·20 149.00

Operating manual sent
FREE on request!

THE NEW W6TNS

fiJe9t/e Box"
TELETYPE CONVERTER!

DISTRIBUTORS WANTED

RT·l WII~ED AND TESTED

MISSiON HAM SUPPLIES
3316 Main Street, Riverside, Calif . 92501
o SHIP ONE "STONER"' RT· l CONVERTER:

§QUOTE trade e nowance and terms.
Please send latest HAM flyer.
Put me on your ma iling list.

(Cash orders shipped FREE in cont inenta l U. S .)

NAM E Call .
(please print)

Address .... .... .... .... . . .. ....... •..... •..•.• ..•.•..

Cit, Stat. l ip .
(Calif. orders add 4% tad

DESIGNED AND BUILT BY DO N STO NE R W6TNS _.•.•
OF STONER ELECTRO NICS I m;

=""......<-"""""'""l

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

$995n~
LISTEN TO UNITED, ASSOCIATED, AND
REUTERS PRESS RELEASES' ! RECEIVE
TOMORROW'S NEWS TODAY! COPY DX
RTTY STATIONS AROUND THE WORLD!
USE THE "BEATLE BOX" IN CONJUNC·
TlON WITH YOUR PRESENT RECEIVER
AND A TELETYPE MACHINE.

99.00
129.00
225.00
159.00
129.00
159.00
99.00

TRANSMITTERS

VHF EQUIPMENT
Gonset Comm II 6 Meters .
Gonset Com m III 6 M ete rs .
Gonset Comm IV 6 Meters .
He ath 2M Pawnee .. . ..
Heat h GM Shawnee .
Heath H X 306M SSB .
Laf ayette HE45B .

MISSION HAM
SUPPLIES

3316 Main Street
Riverside 3, California 9250 I

Phon. 683·0523 (area cod. 114)

TRANSCEIVERS
Collins KWM·! (c lean) . $325.00
Co llins KWM·l AC pow sup. 69.00
Co ll ins KWM-l DC pow sup W j rac k 119.00
Hallicrafters SR·150 (like new) 395.00
Nat ional NCX3 (like new) .. . 259.00
S wa n SW·120 (c le a n) 139.00
Swan SW-140 (clea n) 149.00
Swan SW-175 (cle a n) . 149.00

Coll ins 75A2A (W j m ec h f ilte r) 219.00
Colli ns 75A4 (W j 3. l f ilter) ... •... ....... 419.00
Drake 2A (c lean) 179.00
Hallicrafters SX-lOI lilA .. ..•. . .. . . . . • . . 199.00
Hatucratters SX·l11 (c lean) .. . . . . . . . . . .. 159.00
Hallic raft ers SX-115 (l i ke new) . . . . . . . • . . . 425.00
H amma rru nd H Q-170C (c lea n) • • . . . . . . . . . 219.00
Hammar lund HQ·ll0C (c lean) .. . . . . . . • • . 129.00
Hammarlund SP·600 JX7 in cab inet 349.00
H eath H R·20 ( rea l clean) 119.00
Nat ional 270 (clean) . ... ..... .. . . . .... .• 139.00
National NC·300 (c lean) _. . . . . . 149.00
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Bill Hoisington K1ell
Peterborough, N.H.

The 1215 Transistor Superhet
Part II: if, af and assembly

::',~",,-'! ::::.."'"
ex-:lN M ASS

""III' LINEN SAKEL IT[

the input is another of these stages (shown
at L3 ) , RFCI and C l are not needed . A low
imped ance cable or link should be connected
to A and B while testing or the stage may
oscillate. It won't take off in the final if strip.

The base b ias is shown as adjustable. This
is to set the gain and current at the correct
point, but fixed resistors are used in the final
circuit . As a general ru le, you can use 5 k
from base to ground and about 33 k from
base to the minus 12 volts.

A good place for an if gain control is in the
the emitter circuit . Add a 5 or 10 k poten
tiometer (actually rheostat ) to R3·but be sure
to keep R3 in the circuit.

Some shielding is advised . A much smaller
model makes this even more important . Put
the transistor base connection close to a hole
in the shield and ru n the base lead through it
with a short wire. A word on if feedback and
regeneration is due here. Feedback from the
collec tor to the base circuits will produce
oscillat ion of course, but much less feedback
will produce much greater regeneration be
tween the th ree stage amplifie r input and its
out p ut. Watch out for this when comple ting
and cabling the whole package.
~()W coming to the collector circuit and Ll.

UA'6 TlR'tS
U I -12 lUltCS
L2 • 2 TlANS
L" 2 HRNS
{AU. ON 6 -52
"-"O-nun
COl\. FOR'" I

•

'""

Basic if amplifier
Fig. 1 shows th e basic 28 me if amplifier.

It has good gain so th ree stages are all you
need for the comp lete if stri p. The Sprague
2N 1726 cos ts under 8 1.25 and does a good
job. You can use the 2:\1745 for a little more
gain if you wish.

It will pay you to go through this circui t
carefully as there arc certain principles whi ch,
if followed, will give you a good understand
ing and confidence in stahle H F transistor
amplifie rs.

The DC bias for the base is inserted
th rough HFCI. Cl isolates tha t DC from any
other DC voltages or ground that might be
present 011 the inpnt cable or connections. 1£

This a rticle is the third part of the UHF
tra nsistor superhet receiver series that started
in the December 73. The first article de
scribed the mixer and the second the oscilla
tor. T his one takes care of the if strip, audio
ampli fi er, final assembly and a simple antenna.

Fig . 1. Basic 28 mc if a mplifier. Fig . 2 . Subminiature te rmina l strip .
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The 28 me if amplifier strip. It ' s built on a piece of copper clod bakelite with shie lds between each of
the three sta ges.

This is the heart of the amplifier. I like the
6/32 internal threaded paper coil forms he
cause they are small and only cos t a few cents
ap iece. There must of course be some method
of tuning the stages, whether by making C 1
a trimmer or by adjusting the powered iron
core in Ll. The latter takes up less room and
costs less. A drop of wax will keep the core
from turn ing after the a lignment of the am 
plifier on 28 me.

A little trick was pulled with the neutra li
zation circuit. I found that the amplifier had
more gain and was less crit ical when I used
fewer turns in the neutraliza tion portion of
Ll than when I used a center tap. See the
diagram for number of turns. Cn may be one
or two turns of plastic hookup wire around
the base lead. This wire has to go through a
hole in tile shield ing to get from Ll over to
the base circuit. \ Vith the stage ru nning yon
"ill quickly find the part played by Cn. Using
all three stages. there will as a rule he osci lla
tion without the neutralization. If you use

too large a value [or Cn you will only cut the
gain a litt le.

Fig, 2 shows a simple subminiature termi
nal strip that is especially useful for mount
ing the if coi ls. Cut small pieces of linen base
bakelite as per the d ra wing and drill .02 holes
in it. Use a Variac 011 your quarter inch drill
to slow it down when you do this. You may
also have to get a jeweler's chuck to hold
those small d rills. Then hammer .021 com
mon brass pins into the holes with a light
hammer. cement a thin piece of bakelite un
dernea th to keep the heads of the pins Irom
shorting out and see how you like them.

Complete if amplifier
The whole if amplifier is shown in Fig. 3.

The slight differences between the different
stages are d ue to the fi rst stage input coming
from the mixer, the second stage being a true
interstage and the third feeding a diode. The
first base input uses the RFC for DC base

."
'"

...,
S_ T RESISTOII

{SEE TUTI

•

"er '"" " ""'" " "'" " r--- A\)(lIO

'"'" '" "2..1126

..
,~,

Fig . 3. Three stage 28 me if amplifier. C10, C12, C 15 and Cl6 are .0 1 Jlf.
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The complete 1215 me t un a b le transisto r supe rhe t
middle a nd a udio a t the bottom.

security because of a possible open or short of
the DC circuit when used with different
cables or Inp uts. The second and third stages
do 1I0t need rf chokes. L6 feeds the diode, a
Svlv.uua 10.'29,5, which demodula tes the sig
nal ami also furnishes AVE voltage. A word
here about Ave for transistors is needed. In
the straightforward circuit used here a bal-

~.
2NI09

Fig . 4 . Audio a mplif ier for the 121 5 mc su perhet
and othe r uses.
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rece iver. The rf components ore a t top, the if in the

nnce between diode bias and the if stage base
bias must be maintained. This balance re
qui rement is the result of the base bias volt
age needed . and the diode, which does not
need any bias ot her than that which it devel
ops itself from the signal. Several published
circuits did not perform well at all in this
respect. Using 1.50 k for R5 leaves the DC

,

The 1215 mc local osc illator described In port II
of this se ries.

13 MAGAZINE



28lo1C 28 to1C I F.loI lXEII

'- -
,~ "'

""" 12 VOU
0"- B.ATTEII Y

Fig . 5 . Block d ia gram of the co mplete UHF receiver.
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base voltage fl exible and 10 k for R9 allows
the diode a sti ff control of that voltage. This
circuit works fin e as is with AVe control of
the second stage only. I use a l ma meter in
the collector sup p ly for an S meter, shunted
down with just enough resistance to read near
1 rna with not signal. I would suggest a good
large meter with correct swing damping and
possible a jack and plug, if you intend to use
it for much antenna work with the receiver.

For alignment I used the 28 mc modulated
transistor oscillator described in part II of this
UHF receiver se ries. It wa s slid into a piece
of waveguide [d rninspou t ] 4.!f inches wide,
,, ~ deep and 2 Feet long, making an excellent
infinit e attenuntor. T he usual $29 to $49 sig
nal generators work all right for frequency
determination, but as yon probably know too
we ll , they are no good for attenuation due to
p oor shielding, no fi lters ill the power line,
etc.. o n the higher freq uencies.

The ban dwidth of the amp lifier is about
one or two megacycles, depending on how
von define bandwidth and h ow you use the
ampli fier. To sharpen it, y O ll can convert to
lower freq uencies b ut it won't work with
APX·6's then . To broaden the bandwidth use
more stages, more neutralization and shunt
resistors across the who le of each Ll. ~ Iy ad
vice is to use it as it is.

Audio amplifier
Xow for the audio amp lifier shown III F ig.

,

\

Outside of the 1215 mc mixer. Note the crystal
holder be twee n the oscil la tor a nd antenna jocks.

FEBRUARY 1966

Fig . 6 . Two e leme nt 1250 mc test antenna .

4. I'm jus t going to give the af schema tic with
practically no talk. After all, you can .!my ~f

amplifiers ready made for less than $u. TI~l S
one has worked well for several years. I built
it because I can service it when it stops work
ing instead of throwing it way. SUit. yourself.
I a lso usc it as a modulator sornetrmes. R8,
the emittcr self bias resistor, should be
checked carefully as follows: If you go over
.5 ohms, distortion wi ll increase , but the cU,r
rent and hea ting will he Jess in the 2N"109 s.
As you go towards one or two ohms, more 01l.t
put power and less di sto rtion on volume Will
he heard hut watch out for heat and current
creep in the tra nsistors. T he original amplifier
uses 3 ohms.

Reeeiver assemb ly
The mixer, local oscillator and b attery arc

mounted Oil a smnll alumi num p anel on the
top SIIClf. Fi g. 5 shows, the I.>lock dia?ram .
Not much to it once you ve built the u nits. A
low impedance cable connects the mixer to
the if amplifier, etc. You can, of course, con
d en se this down a lot.

A two element test antenna is shown in
F ig . n. For more gain use the one descri~ed
in the 1215 'er article in May '65 73. Be seeing
you on 1215.

Interior of the 1215 mc mi xer described in part I
of thi s se ries.
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John Schmid WA6PGA
Sta r Route Ualoma Road )
Lompoc, California 93436

Put Your 88-33 on CW
If you are one of those happy SB-33 (or

513-34) owners, chances are that you have re
gretted, at one time or another, the no-C\V
feature of your rig. If, on the other hand, you
are contemplating the purchase of this little
rig, but you are hesitating because of that
same feature-hesitate no more!

The SIlE transceiver model 33 can be put
to CW use very easily. Less than one evening's
work will do it. The same probably applies
to the 5B-34 and is even more worthwhile
since it covers a part of the CW segment on
all four of the available bands instead of just
the 40~J Novice portion. The C\V «generation"
described below may not be too orthodox and
measurements have not been made to deter
mine whether or not the transmitter remains
within allowable power ratings, hut the rig
has been operated many hours in this fashion
for more than a year and no trouble of any
kind has developed. Reports on the air have
been favorable without exception, including
those obtained when specific queries were
made as to keying characteristics, back wave,
and such.

Following is the long list of needed items:
(a) one code key with normally-closed ( NC )

contacts',
(b) a length of something like RG-196/U

coax; not more than 3 ft.
Cc) one each ultraminiature plug and jack;

Allied Radio 42H5.56 (45¢) and 44H995
(271)'.

(d) an inch or two of #22 solid copper wire.
Take the chassis out of the case and care

fully drill a hole into the front panel of 0.19
inch or 5 mm diameter. Locate the hole in the
free space (check inside too!) bounded by the
3-posilion mode switch knob, the upper edge
of the panel, and the meter. Now, don't lapse

---_....

Fig. 1. Modifications to the 58-33 .
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into convulsions just cuz it said "drill into the
front panel"! The hole is quite small, and the
jack to be inserted is indeed ultraminiature
and will just about not be noticed. While drill 
ing, do not allow metal chips to fall into the
wiring. Insert the jack and don't overtighten
the mounting hex nut. Connect and solder a
short wire directly from the "hot" jack terminal
to the lug on the front wafer of the mode
switch that represents the junction point of
one 180 pf capacitor and two 3.3 k resistors
Cthe other end of one resistor is grounded and
the other resistor ties to diode CR-5) ; see
SB-33 schematic. 111is takes care of all the rig
modi6cations.

Now connect the NC contacts of your key
to the plug using that RG-196/U or equiva
lent, so that the key armature ties to ground.
that is the sleeve of the plug. The partial
schematic then looks like so:

Since an SB-34 diagram is not available to
me, a short explanation of the principle of the
modification is presented in the hope that also
SB-34 owners will be able to convert their rig
to CW use. All that hte modification, or belter
"addition," consists of is that the "measured
amount of carrier inserted. into the load resistor
of the CR-5 Sideband Selector Mixer" is
shorted to ground by the NC key contacts.
Only when the key is actuated (with the mode
switch on TUNE ), is this carrier allowed to get
into CR-5 and thus put a signal on the air.
By the way, do not use any type of key click
filter, the obvious reason being that you are
keying RF and not DC.

To operate the rig on CW, tune the trans
ceiver as before. Insert the key plug into the
CW jack just installed. Place the mode switch
to TUNE, and start on vour first SBE CW

•
QSO!' . .. WA6PGA

1. If no XC contacts are available on your key. use the KG
contacts to key an appropriately fast relay and use the NC
contacts of th e relay to key the rig. I'm using an electronic
keyer operating into a C P Clare & Co mercury-wetted con
tact relay HGS-I 009 which opens and closes within less than
3 msecs: you don' t have to get quite that luxurious!
2. If the jack has an internal normally-shorted contact ar
rangeme nt, be sure to permanently disable this shorting feature
when the plug is removed (or your ca rrier will be shorted
to chassis whenever you are on T UNE with plug removed ) .
3. A similar scheme to put the 5B·33 on AM was in the
February 1965 73 .
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COMING SOON!

ARROW TO OPEN

bamboo $54.95

Fibe rg la s s , $99.95

5th LOCATION

W2AU SUPER 2 ELEMENT
QUAD FOR OUTSTANDING
PERFORMANCE ON
10-15·20 METERS
pre·lune4 • rated 2KW
PEP • Iowa · low
angle radiation • hig t't
gain • broad band •
low wind load • sim
pli f ied assembly •
rugged construct ion •
single l ine or 3 ti ne
reed · Ship. wl.·40 IllS.

VERSATILE MINIATURE
TRANSFORMER
Same as used In W2EWL SSB Rlg
March, 1956 CST. Three sets of CT
windings for a combination of Imped·
ances: 600 ohms, 5200 ohms, 22000
ohms. (By using center- taps the lm
ped ances are quart ered). The ideal t rans
former fo r a SSB transmitter. Other uses:
rnte rstege, transi stor, high impedance
choke, li ne to gri d or pla te, etc. Size
only 2" h. x ;'4" W. x :Y4" d. New and
fu lly shielded.

$1.49 ea. 3 lor $3.95

$24.95

TOTOWA, N. J. Rt.46

SUPEREX HAM £~. ==
HEADPHONES
Full comfo rt even arter many
enjoyable hours of continuo ..
(lUS use. Su perb comfort ellen I •

for eyeglass wearers. Crisp, ~~
utstorncntess reprceucucn , l ~
and high sensi t illity allows .
you to single out thai weak
signal and hard to reach
station. 600 ohms impedance.
completely adj ustable head
harness.

$149.95

BULLS EYE BUYS AT
ARROW

•
II

PRECISION
PLANETARY·VERNIER
lor excepl ion,lIy
• fine lun ing

Sup erb craft smanship by Jackson
Bros . of England. Ball bearing drive.
~.~" dia . Shalt P.'8 " fong; 6:1 ratio.
Vy FB for fine luning. Easily adapt
able 10 any sha ft. Comparable value
$5.95 Model 4511 OAF.
S1.50 ea. 10 lor $13.50

~

•

Shown a ppro ~ lm a t e l laclual sue _

.... .

AMECO 2 l GMETER•
CW / PKONE XMTR WITK

POWER SUPPLY
Model Tl[ ·62 cceicre te 7S W.
phone & CW l ransmitter 11.15
bl,lI l \ ,m power supply and
modu la tor. Tunts us," by
il'3 j us lllli: l , na l p lat e and
loadong UPS.
SO·Yl Me. & loU· I';S Me. XI,,!

(8 Mel coni /oiled or can ta ~ e Vf O. Meier reads f,na l
I,,(f or eateeee c,," lf f ,,1 or Af 01.1 1. Bu,lI ·in . solid
slate power sutlp l~. !us td. t"h~e /l( e y J ac ~ & _!al
soc ~ el on front panel. Sil l" I JI.,:_91/:_6" '"th.
Sh,pp, '" we,chl app,o> 20 ies.
IX·62. .."ell "nil lestell

•

k~'• , Q

• AM . CW or sss
• Wave envelope or t rapezoid patte rns
• N o t u n i ng r eq u ired
• Up to 60 Me
• Will hand le 5W to 1 KW $2995• Uses standard co nnect ors
• Internal sweep
• Size: 9¥:" deep, x 51/2" high. x 3 \12" wide

Wei gh t: a p p rox . 5 Ibs .
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73 Tests the
Tunaverter

What's a Tunaverter? If you don't know,
you haven't been paying attention to the ads
ill 73. It 's a tunable transistorized converter
made by Tompkins for just about any range
you could want. Tunaverters are avai lable for
the 2-3 me marine band, 160, 80, 75, 40, 20
an d 15 Ill , ami for 14-18 me for short wave
broadcasters (or V[ IF if usc ): The ham hand
ones a re available with BFC)'s if desired. An
other T unavt'rter covers 37-so me for police
and other utilities with 10, 6 and 2 III models
conu ng lip soon.

\\'c received a model 800 Tunaverter for
test. It covers 3.5-4.0 me and has a built-in
BFO. The circuit is quite simple. It's a one
transistor autodyne converter with ganged
tuning of the antenna and oscillator. T he nFO
is also tunable and uses another transistor.

Perhaps I've become a bit spoiled with all
this complicated equipment around, but I
really didn't expect much when I connected the
T unaverter to a little transistor radio using the
recommended procedure [ wrap a few turns
of wire around the radio for coupling to the
loopstick ). After all, what ca ll a one transistor
converter do? I connected a short length of
wire to the antenna jack-a terrible mismatch
- and turned it on. The results were reallv
quite amcztng. The combination pulled in all
sorts of 75 and 80 III stations and the plane
tary tuning was very smooth. Turning 0 11 the
BFO partially blocked the transistor radio so
that I had to turn up the volume, bu t even so,
SSB and C\V stations were very easy to tune

80

and were received strongly. I then pulled
apart the transistor radio and shorted the
AGC and the results were excellent . Termi
nals are provided for this in the Tuuaverter.
The Tunaverter is stable, too.

Of course, the Tunuverter is really made
for a utomobile use and a typical car radio is
far better than a 6 transistor $6 portab le. T he
Tunaverter has a special gimbel mount for in
stallation in a car, and the circuit includes
switching for connecting and disconnecting
the converte r from the car radio. It's made
for 50 ohm input and has separa te antenna
connectors for the regular car radio and your
ham antenna, but as you can tell from the
above, worked well even with a short piece
of wire or wi th a car antenna.

A feature of the SD meter model without
BFO (number 80 ) is tha t the if output is 550
kc so that it is perfect for novice C\V use with
a BC-453 Q-.5'er. It wou ld take a very good
(and expensive ) receiver to beat this combi
nation for 80 meter Novice lise .

The Tunaverter is 4~ x 3}2 x 2};''' and has an
attractive gray case with black knobs and let
tering. The 9 volt battery fits inside and mut
ing terminals are provided for use with a
transmitter.

Tunaverters arc $ ]9.95 up and there are so
many models tha t you really should get a dat .r
sheet. T he conver ters are well made anti per
form r-xcel le-n tlv. For more informa tion , wri te
Herbert Snlch and Co., Woodsboro, Texas.

.. . WAICCII
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Ca~", can Iw u sed
(or toots, " Io r a g ,·,
lunr-h box, t-te.

~ I ud-. "f r Ul-: g , ·d
pulyprop ylenc.

POSTPAID

$

TElEPHONE POrt.r 2-87.59
1320 19TH ST. / LUBBOCK. TfXAS 79401

'.~~" .

E' wa'rds ·
Electron ics

Selects anyone of three inputs; may be cascaded

Uses standard 50·239 (UHF series) connectors

Neg ligible insert ion loss and leakage

Sturdy construction, durable satin-etched finish

250 Walt model $6,95 P 0 S T P A I D

1000 Watt model

• Dual Heat Soldering Gun
• Accessories· Plastic Case

EXPERT

SOLDERING KIT

one cable
does the
work of 3

WITH T H I S

I __-;,:;, Gun has ~ J.ri~l:l· r positions.
'- Switches to low IOO-watt or h igh 1-1 0

watt hea t. T ip h.'at s inst un tly. Spotlight.
Also in clu ded: plas ti c utility case. 3 sol 

derinz ti ps, tip wrench . sold ering aid .
cleaninz brush . solder .
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II: end all cable confusion
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T. O. Wallis WASDEL
Midland, Texas

How to Be a First-Class Lid on Phone
Without really trying

" L II)"-a term used in amateur rad io to
denote a poor opera tor; one w ho is inept at
the practice of the art.

Lids come in all sizes, shapes, and fashions.
Some arc beginners, with tickets brand-new ;
others have been cluttering up the airways
since the infancy of amateur rad io. Some in
corporate only an occasional "Itddism" in their
rad io operating p ract ice, some are moderate
and tol erable, while some few seem to work
at it full-time.

The term "lid" in its original connotation
was coined in the early days of amateur radio
to describe the C\V opera tor who was sloppy
and careless in th e formation of his charac
ters, but nowadays in the phone bands the
meaning of the term has been b roadened to
cover a multitude of other operating sins. This
artic le attemp ts to deal only with liddisms of
the spoken word, and not with other operating
malp ractices.

A fi rst intimation that you are about to
meet a lid on phone dawns when your con
versation on the a ir is interrup ted b y a voice
calling "break, break, break. break, break,
brenk,' very rapidly, a half-dozen or more
times, usually with no identifying call sign
given. I usual ly don't give this bird an open
ing at all ; I let him wither on the vine, hoping
he'll go somewhere else on the frequency to
pester another operator and leave me alone.

Perhaps the most irritating lid is the op
era tor who repeats back to you the gist of
your previous conversation before going a ll
with hi s own remarks. T his practice always
reminds me of the cow re-chewing a regurgi
ta ted cud. 1 get up on the edge of my chair
and grip whatever is handy until the white
shows on my knuckles when th is lid comes
along.

Still another liddism, and probably the one
most commonly encountered on the phone
bands, is the practice of the operator who en-

11

gages in long, windy monologues, heating his
gums on and all, ad infin itum, repeating h im
self several times and seeming Hot to know
how to sh ut up and let someone else talk.

I can't tolerate this type of operator; he
sends me walking off into the other regions
of the house, muttering about giving up my
ticket, smashing my receiver, etc. He is ap
parently a compulsive talker and lacks the
ability to relinquish the mike. I suppose he
must feel that, if he ever turns the mike loose,
hell never get a chance to talk again, so he
has to say it all while he's got it. And say it
all he does-not once, but usually several
times, repeating himself over and over.

This operator, as much as any other single
factor, d rove me from A~l to a K\V Sideband;
when this fellow turns up in a round table, I
just talk right through his filibuster. Fartu
natelv most other sideband operators don' t. ,
like this fellow either, and several have been
broken of the habit when they realize they're
being talked through on thei r filibusters.

Inanities and just p ure drivel make up a
lot of the liddisms one hears on the phone
bands. \Vhen I hear an operator state that he
is going to "turn it over" or "ship it back" to
another station, with so-and-so "in the side
pocket," 1 gnash my teeth in anguish . An
other hackneyed term is "fine business" ; fo r
the lid addicted to its use, everything is "fine
business," from the beginning signal report to
the final "73," ad nausea. H ow this one got
such universal accepta nce by the lid fra tern ity
is beyond me.

Another bit of lid drivel is the practice of
giving one's name phonetically when it is a
common, easily understandable name to begin
with . For instance: "The handle is }ohn
J-O-H-N, Jonathan. Oscar, Henry, Nancy." Or
another one: "BilI-B-I-L-L, Baker, Ida, Love,
Love ." For Pete's sake, fellows, don't you
realize that if your listener can catch those
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MOBilE ANTENNA MOUNT

WA5DEL• • •

them to some extent. I catch myself in a rec
ognizable liddism freq uently, and no doubt
engage i ll many which I don't recognize but
which irritate m y friends in much the same
m anner in which the ones here listed irri tate
me. The ones I've wri tten about are b y no
means all, aud you, gentle reader aIHI ama
teur operator/ listene r, will lID doub t be able
to add m unv more to the list .

I am not deluded into b elieving that this
article will have any effect whatsoever on lid
operations on the phone bands. Each of us
will b e quick to recognize that old Joe Blow,
or old So-e nd-So, has this or that fault , but
very few will ad mit, even privately, that we
are guilty of uny Hdd isms in our own amateur
p ractice. So the lkkl isms will co ntinue to flow ,
and I will continue to grip tightly whatever is
handy a nd the veins will sta nd out O Il my ra(,l ~

.u u l I w ill JU line !" profa nely nude-r m y hn 'a tl l
(10 keep from lrippil1 g the vox), ,1IId y fJl I w ill
do the s.uuc WI J(~ 1l I commit a [idd ixru, uud
we will a ll continue alollg ill our same old
m erry way. T he leopard doesn't change his
spots overnight, and neither will the amateur
fraternity change its operating habits. 50
shipping it over to you, gentle reader, with
old So-and-So in the side p ocket, this is . . .

PATENT PENDING

FITS ANY C. B. OR HAM ANTENNA

cottou-pickiug phonet ics, he can understand
your name in the first place, and the phonetics
are a hunch of tommyrot?

I am also shook by the lid operator who,
when he has said something he believes to be
funn y, supplements it with the word "hn,"
and th en laughs in addition. You'd think he
would realize tha t the two mean the same,
and the lise of hath together is red undant .

Finally, have you heard the jerk who calls
CQ a dozen times, then gives his call e igh t
to ten times, then calls CQ another dozen
times, then annou nces he's stand ing by? My
reaction is to wonder just w hat he's standing
hy; he should be exhausted and in d ire need
of lyin g down to res t after the expenditure of
that milch energy. Seriously, such a long CQ
cal l when the Land is 0PCIl us ua lly results in
a Imlf-dozcn or so fellows answering at OIl CC,

011 lo p (If each oll u-r, uur] tho resll lt illg QH~l

is so had that th e lid wlro cal led can ' t sepa
ra te !l Ie a nswering stat ions . l ie has defea ted
his purp use wi th the long CQ, and would
have been much better off, along with every
body else on the b and, to have given a series
of short calls, with listening periods in be
tween.

T here are m any other phone band liddisms
ill curren t pract ice. \ Ve have all been and
still are addicted to the occasional practice of

SEE THESE MOBILE ANTENNA MOUNTS AT YOUR
DISTRIBUTOR - DEALER , OR WRITE FOR FURTHER
INFORMATION. DEALER INQUIRIES INVITED.
E-Z MOBILE ANTENNA MOUNT INC., BOX 277,
ALGONAC, MICHIGAN. PHONE (313) 794·7343

pi' NO BODY HOLES ARE NECESSARY
pi' FASTENS TO TRUNK LID IN MINUTES
y SUPERIOR GROUND PLANE EFFECT
y RADIATION EFFICIENCY INCREASED

OVER BUMPER TYPE MOUNTS
CHROMED RIGID TEMPERED STEEL
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Doug Jensen K4DAD
6306 Liverpool
Houston, Texas 77023

Some Ideas on Noise-Free
CW Reception

Thc pursuit of sillglc-signal cw reception
hus generally lead to the use of highly selec
tive if and af filters. Unfortunately, the use
of sharp filters inevitably results in severe
signal distortion , since the shortest rise time
a signa l may have in order to pass undis
torted through a filter is equal to the recipro
cal of the filter bandwidth . Because the maxi
mum rise time of a signal at 455 kc is about
10 microseconds, a filter that would p ass it
without d istortion would have to have a band
wid th of at least one megacycle! As the filter
bandwidth gets narrower than this minimum,
Ihe fi lte red signal becomes less and less in
tcll igible. T he primary deterioration a signal
suffers in passing through a narrow filter is
called ringing. This effect is caused by the ori
ginally square edges of the cw wave be
coming sloped by the filter ing action. The d its
and duhs then become less d istinct and melt
into a hollow mush.

In a recent article; ' \\'601 revived a much
neglected technique which permits single
signal cw reception without the destructive
ringing and background hash that usually re
sults from the lise of a selective £ilter. The
idea is to use the receiver audio output and
to key an outboard audio oscillator. This oscil-

late r follows the received cw signa l, providing
the listener with a crisp clean signal free of
distortion and background noise. The way
W80! does this is to h ang a 1 ke filter followed
by a 1 kc tuned audio amplifier on th e re
ceiver audio output. The rectified and fil 
tered output of this tuned ampli fier is then
used to drive a relay to key the audio oscil
lator. Howeve r there are limitations in \\,(-)01\
method, basically d ue to his use of a relay
and its associa ted circuitry to key the audio
oscillator. Belays are subject to a hysteresis
effect, which means th at it takes less voltage
to hold a relay closed than it does to close
it initially. A look at th e sensitive p late relay
spec sheets of several manufacturers shows
hysteresis effects of 20 to 80 percent. That is,
the relay control voltage may have to drop to
20 percent of the value needed to close the
relay before the relay will open. In cases of
low signal-to-noise ratios the signal voltage
may be on ly a small percentage greater than
the noise voltage. So in no-signal periods the
noise voltage will be close enough to the
noise-plus-signal voltage to keep the relay
closed between characters or parts of charac
ters. w hen selectivity enough to cause ringing
is used, the sharp edges of the ow wave are
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TRAN SCEIVER HIT PARADE

Write for our Special

Transceiver Packet

209.00
229.00

19.00
39.00

199.00
169.00
79 .00

395.00
S9.00

119.00
99.00

269.00
59 .00
75.00
89.00

289.00
269.00

375.00
425.00
165.00
275.00
345.00
119.00
439.00

119.00
199.00
34.00
99.00

119.00
44.00
99.00
~.no

25.00
89.00
89.00
39.00

199.00
299.00
139.00
169.00

59.00
39.00
75.00
75.00

discount for

350753

Hi OM:
We ore pleased to be able to continue to bring you

these down to earth prices on top quality, completely
reconditioned ond fully guaranteed used gear.

73. Stan W0BJV
PRICE *

$439.00

,1lIe.

Ameriaa's Most Reliable Amateur Dealer.

TRANSCEIVERS
DRAKE TR·]
HALllCRAFTERS SR·l60 At /DC

Supplies /mount ing rack
HAlllCRAFTERS SR·500 /AC supply-dem o
HEATH HW·12 /HP·13 supply
SBE]] with AC/DC supply
SHE 5834
SWAN 120
SWAN 350 with AC su"ly
RECEIVERS
DRAKE 28 /calibrator / speaker
DRAKE lB /calibrator/Q spuker
HALLICRAFTERS SKY BUDDY II
HALLlCRAnERS 553
HAllICRAFTERS SX·62A
HALLICRAFTERS SXlOl Mark 3A
HAUICRAFTUS S·108
HAlllCR.'\FTERS SX·115
H.ullr.~Il,FTER1i SX-140
HALLICRAFTERS SR·30QO·new
HAMMARlUND HQ·I29X /speaker
HAMMARLU~O HQ·170A
HARVEY WEIIS R-92
NATIONAL NC·98
No\TIDNll,1. NC.125 /speaker
SSB EXCITERS
HALLICRAFTERS HT-32
HALLICRAFTERS HT.37
AM TRANSMITTERS
COLLINS 32VI
COLLINS 32V3
GLOBE CHIEF 90A
GLOBE CHAMP 300
GLOBE CHAMP 300A
HARVEY WELLS 190
HEATH MTl /MRI twins/AC suppl,
HEATH DX ·40
JOHNSON ADVENTURER
JOHNSON RANGER
JOHNSON YIKING II with 122 VFO
MORROW MB·560
lINEARS
CLEGG APOLLO Six mt Linear
HUNTER BANDIT 2000
JOHNSON COURIER
S8-1I A
MISCELLANEOUS
DRAKE RV-3 VFO
HAUICRAFlERS HA-5 DELUXE YFO
HEATH HO-13 HAM SCAN
P & H 01·1 Distortion Miter* These prices ere subject to 10%

cash Ind no trede in I
WR ITE FOR LATEST REVISED BULLETIN

ISSUED MONTHLY
Box 37A Wotertown, So. Dak. Phone 605 886.5749

79.95

585.00
79.95
19.95

129.95
6.95

109.95
79.95

109.95

395.00
109.95
149.95

179.95
299.95

395.00
249.50

12.50
34.50
24.50
14.50

395.00
120.00
85.00

TR 4 Tronsceiver
AC 3 AC Supply
MS 3 Speaker
DC 3 DC Supply
Mk III
EICO
EICO 7S3 lronsceiver Kit
EICO 753 Irnnsceiver Wired
EICO 751 AC supply speaker

console kit
EICO 751 AC supply speaker

(onsole kit
EICO 752 DC supply kit
EICO 752 DC supply wired
HALLICRAFTERS
SR500 Tornado
P50D AC Suppiy/ speaker
P5DD DC Supply
NATIONAL

58.34

Use our tailor-made
time payment plan.

DRAKE

NCX 3 Tronsceiver 299.00
NCX 5· Tronsceiver 585.00
NCX 5 Mark II Irnnsreiver 685.00
NCXA AC supply/speaker 11 0.00
NCXD DC supply 119.00
·Modified, similar 10 NCX 5 Mark II
SBE
SO 34
SO 2lA
SO 2MO
SO 2VOX
SO 2XC
SOE Mike
SWAN
Swan 35D
Swan 14·117 DC Supply
Swan 117XC AC Supply
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2N363 8

...
Fig. 3 , left. Squaring circuit
with no hysteres is. Above,
Fig . 5 . Emitter follower.

stage of the Schmitt trigger is saturated by
filly signal above the turn-on threshold. This
means that the Schmitt trigger's output voltage
is rectangular-ideal for controlling the audio
oscillator, as a source of either unblocking or
anode supply voltage. The turn-on threshold is
set through cathode biasing. By using a
variable bias control, the input voltage re
q uired to trigger the circuit can be adjusted ,
providing a means of discrimination against
QH~ [ and ringing"

Fig. 1 shows a typical Schmitt trigger. This
circuit produces off and on voltages of zero
and minu s twelve volts , respectively. The
switchi ng time is about 12 microseconds at
300 cycles. This trigger is stable from - 50
degrees F. to 170 degrees F. There is about
a ten percent difference between the turn-on
and turn-off thresholds of the Schmitt trigger
illustrated. Unfortunately, it is this d ifference
between the thresholds that makes Sch mitt
triggers only sligh tly more efficient than relays
fo r our purposes.

The Schmitt trigger's electronic version of
the relay's hysteresis can usually be eliminated
only at the expense of output wave rectangu
larity. But Fig. 2 shows how this hysteresis
may be great ly reduced without such a sacri
fice. The trick is to replace the Schmitt
trigger's usual feed-back resistor with a zener
diode" The trigger of F ig" 2 has a threshold
difference of 4 volts , or more than 22 percent,
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lost , and it is even harder for the audio oscil
lator to follow the signal. The addition of a
de fi lter in front of the relay makes a bad
situation worse, since it tries to even out the
difference in amplitude between the signal and
the noise. As the code speed increases, these
deteriorating effects cause more and more
trouble.

What is needed is an electronic switch to
replace the relay. In particular, we want a
switch with an adjustable turn-on voltage;
we would also like the switch to p roduce a
sq uare out put voltage to control the audio
oscillator. A popular circuit for switch ing pur
poses is the Schmitt trigger. The Sch mitt
trigger is a bistable amplitude-sensitive device
which rests at an "o ff" outpu t voltage when the
input signal is below the turn-on threshold, and
Hips to an "on" outputvoltage when the input
signa l is a t or above the turn-on threshold.
When the input signal comes hack down
th rough the turn-off threshold (usually some
what lower than the turn-on th reshold )"
the Schmitt trigger falls back to its "off"
state. The regeneration of the circuit causes
rapid switching between states, which means
that the output voltage will have vertica l
leading and trailing edges. The output wave
will also be flat on top, because the inp ut

-.,
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Fig. 4. Amplitude-difference amplifier (ADA).

Fig. 6 . Fast attock/ slow decay detector. Trigger
and bias pot adjusted until threshold of trigger a
is in region x.
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Fig . 7 . Pulse inverter, '00

with the resist or in the circuit. This drops
to three-tenths of a volt , or 1.6 percent, when
the diode is used instead.

To eliminate this dilemma ent irely, it is
best to try anothe r switching circ uit. Fig. 3
shows one that displays several advantages
over the Sch mitt trigger. It d oes not suffer
from poor symetry due to hysteresis, and has
greater sensitivity (as well as better thermal
stability ) . This circuit consists of a current
moue inverter (QI, Q2) driving a sa turating
inverter (Q3) ' The high degree of sensitivity
and stabili ty is due to the symmetry of the
inverter. Here, the rise time of the output
wave is only 50 nanoseconds.

Another choice might be the amplitude
difference amplifier (ADA) illustrated in
Fig. 4. The characteristics of this circuit are
similar to those of the Schmitt tri gger, except
that there is no hysteresis effect. The non
regenerative nature of this circuit results in a
rise time of 800 microseconds at 300 cycles.
It also has less thermal stabili ty than the
previous circuits-performance deteriorates at
140 degrees F . The diode in the base of the
input transistor is essential, as the power
supply will otherwise be shorted on the nega
tive half-cycles of the input signal. The two
transis tors to be used here should be checked
for beta, and the highest gain unit used as th e
input transistor. The collector supply voltage
would best be chosen with regard to the ampli
tude of the inpnt signal. If the turned
amplifier delivers several volts to the trigger,
the collectors should be at abont 12 volts; for
smaller input signals, 6 volts is better.

it .gg

Fig . 8 . Using audia oscilla to r. Q l is a ny gene ral
purpose PNP transistor with a collector rat ing o f
ove r 12 vol ts . These o re -for use with negative go
ing t rigger ou tpu t . Ad just 500 o hm pot in A for
co rrec t unb locking a ction; t.e.. osc illa t ion with trig 
ge r on a nd no osc illa t ion with tri gger off.

In any of these triggers, the use of a ten
turn linear pot for threshold adjustment will
be found to be of great advantage. Also, the
components and power supply should have a
ten percent tolerance or better. To avoid
loading the trigger, it is followed by a sim
ple emitter-follower. Since an emitter-follower
operates class A, turn-on time is minimized
and transition time is reduced. Thus, this type
of circuit will do nothing to damage the fast
rise time of the trigger. The emitter-follower
drawn in Fig. 5 has a voltage gain of .9 due
primarily to the transistor base-to-emitter
d rop, but it has a current gain equal to the
transistor beta/ alpha ratio. The power gain
from th e follower is th en considerable.

Since th e input to th e tri gger is an audio
sine wave, the output is a string of square
waves at the same frequency. Applying this
directly to the audio oscilla tor would result
in an audio tone very un comfortable to listen
to. We want to have a dit or a dah come on'
sounding like a dit or a dah, not like severn.
hundred little tones each a millisecond long.
The thing to do is to stretch a dit or duh's
worth of little pulses from the trigger into
one pulse jnst as long as the dit or dah. An
easy way to do this is to use a fast-attack/
slow-decay detector and another trigger.
Since hvsteresis is not important here. an ordi

nything.
aveforms

- nary Schmitt trigger will do as well as a
The detector and its associated \V•
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\ The Radio Society of Great Britain
Amateur Radio Handbook

This fabulous 540 page hardbound h andbook completely and
thoroughly covers every aspect of amete u r radio; tubes,
t rans is tors, receivers, transmitters, vhf gear, an tennas, side
band, FM, mobile equipmen t, n oise a nd in terference, propa
gation, key ing, modu lation, power supplies, measu remen ts,
operati ng a nd s tation layou t and much, much m ore. It is
completely illustrated with photographs and drawings. This
h and book is very w ell written an d completely understand
a b le. The RSGB tries to h elp h ams improve themselves , so
it includes m uch necessary technica l da ta that so me Ame r i
can hand books ignore. F or instance, suppose you want to de
sign a linear for SSB. The B rand X Hand book devotes about
four pages to description, inclu ding a tab le of t y pical values
of popular tu bes. The RSGB Hand book gives 13 pages to
them, plus many pages of construction, figu ring bias, resting
current, circuit constants, efficiency, etc. The RSGB Ha nd
book is a necessity for the building, tech n ica lly m inded ham,
Even if you don't build, this book will help you unde rs ta n d
your equipmen t and rad io better. In stock for immediate
delivery if you order now. $5.50

TIl E

A\IATElJR KAllIO

I L\:"rO OBO() 1\

The RSGB Radio Data Reference Book

This aercrence Book Is the bl'st we 've seen. It ha s j ust
about 'l' vl'r )'t hi nll' you want to look up ill It . It gi ves YOu
a ll of the pages mi ssing from you r Brand X Handbook .
All of the furmula s, graphs and tables you 'll ever need on
RF power amplifiers, pi n ets, tanks, filt ers, antenna de
sign , calls math, etc. a re In this one book. It ' s hard
bound ..... Ith traditional Englll;h qua lity, so won't fall apart
a ft er a few mon t hs use a$ paper -bound bOOk$ sometimes
do. II you bull d, 11 you want to ee able to use ,"our e-qulp ·
ment properly, you n eed this book. In stock If you h Urry.

only S!.%5

73 Magazine

are shown in Fig. 6. The detector pulls th e
trail ing edge of each pulse over into the
leadin g edge of the following pulse, hridging
them together a t thei r buses. These go into
a second trigger with its threshold ad jus ted
low enough to be ill the brid ged-toge ther
portion of the detector outp u t wave. This
trigger then prod uces a pulse tha t is a lmost
exact ly as long as the original <lit or dah.
The slight hang-on at the end w ill be no lon ger
than one-half cycle of the in put signal to
the fi rst t rigger, T h is second trigger's outp u t
voltage is then ap p lied th rough a nother emit
te r-follower to the aud io osci llator. If a post
ttve-going signal rather than a negattve-gclng
one is desired for this purpose, a suitab le
in verte r is given in Fig . 7 ,

The incorporation of all this into a noise
free cw unit is quite st raigh t forward. The aud io
input may be taken from the receiver either
at a low impedance poin t such as the speaker

.,'>< ~

'~ HI Z,,. J I Oft""

'"
LO Z .,!.{ " • '00'II\IPUT ,

'" ."

r r
0 1IS "'lilY GEIII . I'LflPOSE PNP TRANS~TQR

Fig. 10. Low Z to h igh Z adapter .
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The RSGB Amateur Radio Circuits Book

S uppose you .....ant to build someth ing. Arc you going to
have to look through dozens of books and Old maga zin es
to nnd a sch ematic? Not If you have t h e RSGB Amateur
Radio Circuits Book . It gives you almos t all the sene
ma Ucs you mre n t n e-ed In on e convenient hlll ldbOOk that
h a s a specter du rable ring binding that permits It t o lie
open while YOU work. T his book covers tubes and sem i 
con ductors, r eceivers . t ra n smttte rs . po w('r supplies. a nten
nas, etc. In stock If you ord er now. onl y $1. 75

Peterborough, N.H. 03458

terminals, or at a high impedance point such
as the earp hone jack. The major consid era t ion
involved ill the organization of these circu its
into a complete unit is impedance matching.
The receiver ou tp u t impedance must match
the fi lter inp u t impedance; the fi lter ou tp ut
impedance ( usually the same as its input irn
ped oucc ) must match the aud io amplifier inpu t
im pedance ; the amplifier ou tput impedance
m ust match the trigger input impedance; the
detector output impedance must match the
second trigger input impedance. To prevent
loadin g a trigger or to provid e a low -to-high
imp edance transition , an emitter-Follower lIlay
be used . T o go from hi gh to low impedance ,
the circui t of Fig. 5 is appropria te . Filters und
aud io amplifie rs wit h the d esired character
istics can be found in the Handbook. semi
conductor refe rence man uals and ham maga
zine articles .

Opera tion of the noise-free cw unit is as
outlined in the \ \'601 art icle, but if the
device is to be used in situations of low
sig na l. to-noise rat ios, heavy QH~I, ringing, and
hi gh cw sp eed s. performance of this version
will he far su perior to that obtained from the
\VHOI vers ion. H ere, the receiver's se lectivity
ca n lie fully used and augmented without ad 
ve rse effects on the quality of the signal.

K4DAD
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The Crystal

Gene Brizend ine W 4ATE
U.S. A rmy Missile Comma nd
Huntsville , A laba ma

Decade
Crystal controlled output at any frequency is possible with this

simple frequency-generating system.

Fig . I. Using a 1 to 2 range genera tor and multi
pliers to produce any frequency .

The virtues of crystal control are eq ually
appreciated by the scientis t who has had to
constnut ly correct th e frequency of an ex
pensive self-excited microwave generator or
by the radio amateur who has patiently fol
lowed a single-sideband signal, wandering
jauntily through the spectrum.

III addition to tho self-exci ted oscillators
vulnerab ility to changes ill temperature, hu
midity, ha rom etr ic pressure, voltage regula 
tion, component and slneldi.rg aging, it must
also be protected from variations in loading,
by isolating buffer stages. Also, its output must
he low, for best stab ility, and this must be
built IIp to a useful level , through the use of
suitable amplifiers .

These are only a few of the problems facing
the designer of a really stable self-excited
oscilla tor, hut will give a general picture .

Crys tal control of a generated frequen cy
avoids most of these dilllcultics, aud adds the
;ll k a ll ta/-,:('s of shor t warmup time, less buffer
illg .uu l higher output.

Throughout the years, various methods have
appea red to va ry the oscillating frequency of
a crysta l over a limited range. These have in 
eluded the introduction of an inductive re-

"""'..,. ~'"
.I

0<>.8.£'

I

1-2 KC 2-4 KC 4- 8 KC

nctance in series with the crysta l and an ad
jnstable cap aciti ve reactance across this COIll

btnntton.!
Satisfactory results over a na rrow hand arc

possible, however, as the frequency of oscilla
tion departs appreciably from the crysta l de
sign fr equency, stability becomes more and
more dependent upon the stability of th e re
actances ca using this departure. The tempera
ture and humidity effects creep in again, to
modify the inductance and capacitance values
and consequently deteriorate frequency sta
bility.

Stated another way, as the crystal is pulled
away from design frequency, the order of sta
bili ty grad ually departs from crystal quality
and approaches self-excited quality.

T he system described here utilizes th is
method in a very moderate degree, and draws
upon other means to achieve the rather am
bitious results claimed in the subtitle of th is
ar ticle.

To prod uce continuous coverage by usc of
,lilY genera tor, plus multipliers, the oscillator
should have a tuning ratio of 2-to-1. Th is
simply means that the highest frequency pro
duced is twice the lowest generated frequency.

\Vhen this is provided, any hi gher frequency
is possibl e, b y use of appropriate multiplier
stages. This is illust rated by the block diagram
in Fig. 1.

The idea of the crystal decade was COII

ceived one day, while admiring the precision
built into some lahoratory resistance decade
boxes. It was noted that the same resistors

.. 13 MAGAZINE



CRYSTALS are not all the same I

Send t or Free Ca ta lo l1' with Circuit.

CRYSTALS
41 17 W. Jefferson 8lvd.
los Angeles, California 90016
Phone 213 - 731·2258

If your deale r is tempora 
rily ou t of stock or does
not carry Texas Crystals,
se nd us his name a long
with your order. Mini 
mum order, check or
C.O.D. is $5.00. Add 5¢
per crystal for postage,
lOt for air m a il.

.T E XAS CRYSTALS quality is
outstanding as evidenced by use
in numerous government space
projects where there's no compro
mise with quality, reliability or
accuracy. For commercial two
way. ham operation or special fre
quency control crystals. Texas
Crysta ls are your best buy.

TEXAS
1000 Crystal Drive

Fort Myers , Florida 33901
Phone 8 13 - WE 6-.2109

A Divi.ion of Wh itehall Eled roniu Corp.

M£0U0l F~Q. 00
0
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0
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•0
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Fig . 2 . Exa mple showing how 3900 kc is generated .

The outputs of oscilla tors A & B are com
bined in mixer C, and their sum frequency is
selected by the mixer plate tank. At this point
in the description, a crystal-controlled output
is possible every 1.8 kilocycle point, by switch
ing: in each low-frequency crystal. For ex
ample, if oscilla tor A output is 3500 kiolcycles
and oscillator B output is 400 kilocycles, mixer
C output is 3900 kilocycles.

In order to produce an y in termediate fre
quen cy between the 1.8 kilocycle values, the
medium-frequency crystal oscillator is made
variable over the limited ra nge of approxi
mately 925 cycles. Thus the gaps are closed,
and continuous covera ge is achieved.

-

were used over and over in varying combina
tions, to achieve continuous coverage of a wide
ran ge of values. The same basic arrangement,
lI sing crystals, is the subject of this article. A
"coarse" decade of crystals spaced 100 kilo
cycles apart, also a "fine" decade of crystals
spaced 1.8 kilocycles apart is used. A "vern ier"
control is provided to reach any point between
the 1.8 kilocycle values.

Basic elements of the system are depicted in
the hlock diagram in Fig. 2. Choice of a low
Frequency range, will result in fewer crystals
I)eing required for the "coarse" decade. A
range of 1 kilocycle to 2 kilocycles would be
an economical choice.

Oscillator B utilizes the familiar FT-241-A
low-frequency crysta ls, popular on the surplus
market. These are spaced approximately 1.8
ki locycles apart and are used without modifi
cation. A continuous series of crystals, covering
the range of 400 to 500 kilocycles was used.

Synthesizers requiring fewer crystals have
been descrlbedv, however one aim here was to
use units which were already on hand.

These low-frequency crystals which were so
popular in early sideband generators have
now been retired by higher-Frequency filters.
Complete sets of these excellent low-frequency
crystals were bought for five dollars, and are
now gathering cobwebs in many shacks.
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Fig . 3 . Crystal Decade Frequency Generator. Com
ponents are chosen to include the 80 m amoteur
bo nd in the ge ne ra to r ronge.

L4 .

wound on 11 / 32"

Parts T able

C1. 50-50 pi dU OlI variable capaci tor.
C2. C3 . 100 pf variable capacitors.
C4 .500 pf mica capaci tor.
C9. 1000 p f mica.
1.1. 40 turns # 22 enamf'led wire scramble

diameter fern ie core , I long.
L2. 45 turns #12 on ?i" form.
1.3. 27 turns # 18 on \ · 5/1 6" form.
L4. 5 turns # 18 wound over ground end of
Tl. 455 kc air tuned if t ran sformer.

Iwaked near 42,"} kc and the other near 475 kc.
All o ther adjustments are for maxim um outp ut.

It would he wise to c-alihrute at least
roughly, the tuning dial of C3, to avoid s?l.e~
tion of an undesired output frequency, Ilus
mav he easilv done hy temporarily removing
the' low-frequency oscillator tube and dri~illg
the mixer w ith the medium-frequency osci llu
tor alone, lIsing crystals cove ring the desired
outp ut range. T he mixer out put is peaked for
each crvsta l. and C3 dial is labeled to COJT{'

spund with the crystal frequen cy marking.

Notes
In the prototype, sim ple, single crvstul

sockets were used . A finished product should
incorpora te a co nvenien t switching system for
the two crys ta l decades, preferably coupled to
a d igital type dial.

The prototype described has been used as .a
transmitter on the 80 meter band for SIX

months w ith excellent stabilttv reports. No
changefn the frequency of either oscillator is
detectable when the mixer is keyed.

Excellen t break-in cw characteristics may be
achieved . hv thorouehlv isolating through the
use of shielding and adeq ua te b ypassing. Un
der these condi tions , no output will res ult un
til the mixer is keved. If just the popular
amateur hands are to be covered, using multi
p liers, only five crysta ls will be needed in the
"coarse" decade: 3100, 3200, 3300, 3400, and
3,=)00 kilocvcles.

\ \'ith re;\sonahle ca re during construction , a
rcallv stable frequency generator which is a
pleasure to hear, will result. . . . \ V4AT E

1Sball. " \ ·x o--..\ Yarlable Cr)'stal l:killator" OST, J anu-

ary 1958. 1964
2Bri~gs ~1. R. and ~ I orri ~on , H. I . OST, January .
SBri1.tn·r1 ine, G. " Quar tz Crystal Etching,' Radio & T ele

visio n Xews, :'> Ia)· 19 ).1 .

Operation
T o select an y freq uency, the next '\.'oars~"

decade crvstal below the desired frequen cy, IS

selected . Next, the "fi ne" decade crystal pro
clueing the lowest heat tone in the receiver, ~ s

switched in. Last , the exact frequen cy IS

" zeroed i ll, " wiing the "vernier" control C 'l .

"
...

IolI_ER

,
orr

ce •

~
, ---

•."
";+;

"'~

"

--- 6------
~~ I

6,6.G7
IolEOl\JM FJl£Q. OSClUATOR

•

Experimental generator
To explore these theories, a working proto

type was .rssemblod. based 011 the schema tic of
F ig . 3 . The 6.\G7 tube was se lected for the
oscillators, due to its excellent internal and ex
terual shie ld ing and low drive requi rements.

The metal envelope oLfi was se lect ed for
shield ing and a lso to probe the possibilities of
producing sizeable power output with a mi ni
mum of sta ges. Conventional components were
used, and no critical adjustments were en
countered .

For the "coa rse" decade, type FT-243 crys
tals were etched to frequency, using the
method described ill a previous article".

T he low-frequency osci llators is conven
tional. with the value of C4 determining the
amount of feedback. Transformer T I i ll the
plate circuit provides matching and isolation
between the oscillator and mixer.

The medium-Freq uency "coarse" oscillator
circuit also conta ins the "vernier" frequen cy
control Cl .

The mixer is fed medium-frequency rf at
its con trol grid and low-frequency energy at
its screen . Tlns circuit provided more output
than any of se veral other arrangements tested.

Adjustment
Tuneup of the oscillators is facilitated hy lise

of an rf indicator. Small n eon lamps, tempo
rari ly soldered to each tube plate terminal ,
served nicel v.

Once sati~factorv operat ion of the oscillators
is obtained, transformer T I should be tuned
for un iform output over the ..J-OO to ,~O() kilo
cycle range. If necessary, one winding may he

•

_TAl. 1001<·-
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"HAM'S HEAVEN"

"DXER'S DELIGHT"

"EXPERIMENTER'S PARAD ISE"

"ASTO NISHING"

" I NEVER SAW SO MUCH RADIO

EQUIPMENT IN MY LIFE"

No, we didn 't say these things about our
selves beca use we don't talk t his way, but
these are actual quota tion s about us from peo
ple who stop for the first time to see our set-up,
and they were all describing their reactions to
what they saw here in H a rva r-d .

We have one of t he larg-est accumulations of
elec t ronic mate r ia l in the country, and cer
tainly one of the most in teresting pl aces to dis
play and demonstrate this type of equipment.
" -jt h better than 30 years of experience as a
ham and more t ha n 20 years of experience in
selling t o hams, we think t here is room f or t his
kind of a n operation .

An interesting paradox prevails today. On
the one hand there are more and more hams
than ever before, and on the other hand there
is less cha nce to purchase t he ki nd of equip
ment hams want t o buy or bu ild t ha n ever be
fo re . F or example, here i n w orcester Cou nty
there is not one ham supply store left except
our own, and yet the area serves more than
400,000 people. I n all New E ng-la nd I don't
t hink we have more t han 3 or 4 f ully qualified
ham supply houses, a nd sho uld yo u a s an indi
vidual wish to build vour own set vou would
soon find out that there are very few places
left in the United States that can furnish
everythi ng you want-an amazi ng inconsis
tency. Our goal , therefore, is to try to remedy
t his sit ua tion by carrying in depth a broad
variety of material suitable for t he experi
menter or the do-it-ycurselfer, and we have
been able to provide one of the largest such
inventories in existence for th is purpose.

\Ve have all kinds of tubes, t ransf ormers ,
chokes , diodes , stocks of wire, chassis , cabi
nets, resistors . condensers, and the specialized
material needed. \Ve have the amateur antenna
suppl ies, the coax, the fittings, the baluns, the

beams, and the towers to boot and, of course,
we have the equipment-hundreds of pieces
in all standard b ra nd s, new and used, possibly
the largest variety of used ham equipment in
New England. \Vha t's more, we are always
buying this type of material just to make our
stocks- that m uch more attractive to you, our
customer.

Once in a while we get in a nice deal such
as the Ha mma r lu nd HQ-105 which is the exact
equivalent of the HQ-lOOA general coverage
super-heterodyne receiver . )I ade to sell for
$219.50, we ca n sell it now for $169.95 deliv
ered to you in the continental U .S.A . This is
factory-fresh merchandise with a 100% guar
antee from Hammarlund and ourselves. For a
better description, see our ad in the December
issue of 73.

F or those of you who haven't yet looked on
the map to learn where H a rvard is, we are lo
cated half way between Lowell and w orcest er
via Rt 110. and half \...·a ~' between Concord and
Fitchburg via Rt 2. \Ve are approximately 40
minutes driving t ime from downtown Boston ,
and we arc easily reached via Rt s 495 or 2.
\Vhen you get into H a rva rd , we are j ust a half
mile east of the center, off Oak H ill Road. You
can see our towers from the center of town
and guide yourself accordingly, or you can ask
anyone a t T he General Store. \Ve are open 6
days a week a nd most evenings, Su ndays by
appointment. \Ve would like you to stop around
and look at our new facility and tryout the
gear of your choice. Remember, we are dis
tributors for Swan, .Johnson, H amm a rl u nd and
many, many others .

L astly , we are sending out a mailin g- on used
equipment now. If you would like to receive
such a listing, won't you write for your copy
today.

HERBERT W. GORDON CO.
Woodchuck Hill
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO
Compiled by A. David Middelton W7ZC, Secretary

loAH membersh ip

Tho success of a ny group activity depends
upuu its membership and leadership! (oAR is
bound to succeed if a sufficient ly la rge num
her of amateurs will accept the Institute's con
cepts a nd if the)' will join , work fo r and wit h
IoAR and support its ideals-and ideas.

Membership is recruited from the ranks of
all who have a bonafide respect for und sin
cere interest in a mateur radio.

loAH must have a large memlwrship-and
is seeking them in the vast majorit y of ama
teurs who have not found what they were
looking for, even if they are or were, members
of some other national organization!

Xlcm bershlp and sup port of at least olle
national amutenr organization should b e a
"must" in the "design specifications' for an
act ive, participating amateur!

More than fi C O thirds of all the American
amateurs have not found what they desired,
or have felt they were not being p roperly rep
resented. It is to those Amateurs who are not
satisfied, that loAB offers the greatest ap peal
and all opportunity to helon g to a group they
do believe in-cand wish to support!

10AR must have many thousands of mem
hers if its realist ic and logical program is to
he accompl ished . T his membership must be
gained quickly and without delay-if the In
stit ute's int ril!:lI ing program is to he placed
into effect.

IoAlf s strength and barga ining power (a
p hase now understood and respected in all
circles ) depends upon the Institute's nurncri
cal all(! political streng th uud the integri ty of
its leadership ,

What do tjou get for your loAB
membership dollars?

First , you ge t a membersh ip card an d cer-

tificate, an [oAR hutton and a sup ply of loAH
slicke rs.

S ('COIHI , your memhership dollars will p ro
vide you with a "pass" to what may be the
hi ggest Donn ybrook in the history of Amateur
Hndto! The Founding Members of loAR are
not naive. They a rc fully awa re that the
founders of 10AR, the Institu te membership,
IoAR's columns in 73, even the basic con
cep ts of IoAR will be the target of a terrific
barrage attack!

The Institute has no intent or money to
stage a wa r! \Ve pl an to put a ll the possible
effort and resources. gained th rough member
ship income, or other loAH-secured fund s in to
furthering the ideals and ideas of loAH. 1/01

ill (caging a 'VAR!
Amateurs who have given an y thought to

the conditions that have existed for far too
many years know full well that the American
radio amateur has been cleverly bruin-washed
into believing that there could be only O:\ E
na tional amateur radio organtz..ation.

Even to hint of the possibility of «anothe r
group" arising and having the temerity to
"represent" some portion of Amateur Radio, is
an d has long been tuntnmount to H EH ES'\'
or worse !

"Don't rock the boat !" is a cry that goes
hack into the '20s. Perhaps if the "boat" had
been rocked a hit more, some of its occupan ts.
too long in power, would have been tossed
011 t, and replacement made with persons
more conscious and considera te of th e wishes.
needs and importance of true representation
of the amateur body politic!

T herefore, 10AR ext ends to you, through
membership, a chance to a part of a hold.
vitally NE\V CONCEIT in rcprcscntancc
ama teur radio. It is your opportunity to hel p
form a XE\\' and PO\VERFUL force for
good in YOllr chosen hobby!

loAR-Totally Dedicated to the Betterment and Preservation of Amateur Radio.
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(Use sepeeete sheet if d esired)

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

INSTITUTE OF AMATEUR RADIO
MEMBERSHIP APPLICATION

Third- you r 10AR membership is your
"ticket" thru the gate of opportunit y to DO
something-you, ~fr. Joe O. Ham, for you r
interests in your Ole n lwbhy!

loAR will need many "workers in the vine
yard"- persons who are unafraid of work,
struggle, criticism, ridicule, and even defama
tion of character!

roAR must have member-amateurs who
will offer and give their valuable nud varied
services to help build the Institute in to an
overwhelming pOWCI' that will restore and add
dignity to amateur rad io. loAR will find .1

p lace for your talents!
Fourth-cyour IoAR membership permits

you to subscribe to 73. at a reduced ra te, and
also allows purchase of 73 ma nuals and other
publications a t a 25% discount .

Note tha t 10AH has separa ted membership
fee from any compulsory magazine subscrip
tion in the belief and hope that ~(E~lBER

SH IP in a national associa tion of Amateurs
will again become important and vital-rather
thnn something one automatica lly receives
when he subscribes to a magazine!

The Institute believes tha t 10AB can acquire
the qualified leadersh ip required to BUIL D
and to guide YOUH activities in a forward,
cooperative fashion that will enhance amateur
radio in all its facets.

IoAR I\IE~IBERSHIP Representation will
be the NU~lIlEH ONE task of the Institute.
loAB's income will be ploughed back into its
workings and not into a la rge portfolio of
stocks or a fat bank account.

With ~IE~IBERS-the IoAR can DO things!
Without membersh ip assets (and membership
assista nce) the Institute will fail!

You can be a part of loAB with your effort ,
unified with that of many thousands of others
-you can help make the Institute a potent
weapon in the defense and enhancement of
amateur radio.

You have now been given the "word". ~ Iany

of yon have long expressed the desire to DO
sOllle tJlillg. Now is your cl Ia IICC! For the fe w
dollars yOIl can become part of a nation al
movemen t that just might p reserve amateur
rad io!

Think it over. Is amateur radio worth nnv
th ing to you? If yon are sa tisfied and con tent
with the present "rep resenta tion" und sta tus
quo- then [oAR is NOT for you!

If amateur radio does mean something to
you, and is worth fighting for, and if you rec-
ogni ze the need for an abrupt change in no
tional amateur radio leadership- and the ne
cessity for more POLlCr and less politics
tlu-n loAH bus a place and a job for you and
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Important loAR Addresses
For all correspondence except that regarding
membership and supplies:
Institute of Amateur Radio
Springdale, Utah 84767

For membership correspondence and 10AR
supplies:
Institute of Amateur Radio
Peterborough, N.H. 03458

vo nr membership will let you part icipate and
help!

Buv into this :\E\\' concept-or sit hack on
your "d uff , keep your money in your pocket
and watch what happens to YOUR hobby in
the next few short mouths.

loAB is OI IC means of p revent ing utunt eur
rad io from further d rifting into a morass of
conf'usion-c- more "deals" and less freq uencies!

These are but a few of the fea tures tha t
rO UB. loAR .\lembership wiII support. How
many of these- and when tlll'Y will be avail
able, will depend entirely upon how swiftly
loAB obtai ns a sizeable membership, and
monev to work with!

It must be noted that some of these loAB
proposals are now but ideas and ideals . Much
hard work on the part of the Directors, 10AR
B Q, and the membership will be req uired
with full coopera tion, and coord ina tion o f
effort- to hring these facilities into actuality!

T he Found ing Members of loAB. bel ieve it
can be done. How about it? W e'd like to hear
from vou!

~------------------------------~I
I
I
I
I
I
I
I
: Name Call . . " .
I
II Address ." " " " " .
I
I
I City State Zip .
I
I
I . . . . $ 5 enclosed for one year membership in

t he loAR.

· ... $7 enclosed for 10AR membership and
one year of 73.

· ... I am a new member of the loAR.

· ... r am a Charter member and desire to
have my membership continuous.

Inst itute of Amateur Radio
Peterborough, N.H. 03458
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Co re l Allen K9AMD/W5NQQ
155 Koren Drive
Lafaye tte, Lou isia na

A Hero of the Ham Bands

D id you ever work a hero on the ham
bands? '1'0 11 p robably have and d idn 't even
know it, for th e airwaves are full of signals
from folks who have earned thei r tickets
in spite of illnesses, acciden ts, and bi rth de
fects th at handed them crippli ng handicaps.
They neither expect nor want any flag-wa vin g
about their accomplishments, but HOW and
then attention drawn to an nut-standing indi
vidual helps the whole hobby.

Paul Graden K9Y\IZ. better known as
"Deke" around Illinois und neighborin g sta tes,
knows the fee ling of triumph over a handicap .
A victim of a heredita ry eve cond it ion Deke. . ,
had to quit his job as a creamery route driver
at Nokomis. Illinois, Some years "ago and dras
tica lly curtail other act ivi ties , too, as his eye
sight failed. Bather than res ign himself to an
easy chai r, he followed the ad vice of a friend

Shown with h is copy ing device for code is Paul
Graden K9YMZ, know n a s "Deke," a nd his wife,
Verna .

and hought an a mateur radio licen se manual.
H is Instructor was Dan H oover, \V9VEY, of
Hillsboro. who d reamed up graphic descrlp 
lions of formulas and ways to interpret theory
to his student.

"Cettiug a ticket is rough enough for a
person with normal vision ," said 1I 00ver, "but
Deke refused to he d iscouraged ,"

His patient XYL. Verna . a ttended all his
lessons and worked as ha rd as any p rospective
ham so she co uld help her O~I a t home.

" I thought I had met my W aterloo with the
code," Deke recall .. , "but I finall y figured out
some aids that did the trick ."

lIe fashioned his own Braille system ill
b locks. Cutting sma ll pieces of soft wood
measuring HI" by ';" and ~" thick, he drove
in gimp nails fo r dits a nd flat staples for duhs
using one block fo r each letter ami number.
Arranged alphabetlcallv and num erically in
small trays , the nails and stap les brought the
code a live. While listening to records or
\VIA\\' , Deke reached to the trays and found
the proper blocks. helping to place the cha r
act ers in his mind . Although he remembe rs
call letters by the dozens now, he still sets IIp
Frequencies, ha lHI les, and other pertinent
scoo p ill the t rays so tha t a touch of the ha nd
jogs his memory.

The next hurdle was fin ding a way to con
vert the code from mind to p aper. This called
for another invent ion. a code-ccp vina device
that fee ds paper snmethma like a weshin-t
machine wringer. Dcke writes along the z uid
ing slot and d ials fres h paper when the line
is Full . Now that he cop ies code in his head.
he uses the in vention mostlv for recording
times, calls. and other important Iufonnation
which Vema transfers to the 10 .1.'; hook when
thr- disht 's an' dow' .

Although three ntlu'r licensed uuut teurs live
ill Nokomis, they weren't very active until
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461 0 NOR TH LINDBER GH BLVD.
BRIDGE TON. MISSOURI . 63044

DIPLOM TS
Two New Antennas

Custom ized For 6 & 10
Me te r Opera tion

UIPLO.\ IA T -10 (D1-1O) • •••
••.• In crea s in g numbers o f homs are enjoying 10 meters , the up · and ..
coming OX band • • • the bond for roun d tables ••• local emergency nets •••
Ma s /ey's NEW Diplomat .ID for thi s progres sive band is a rugged
5/ 8 wave ami· direct ional vertical antenna rated for 1000 watts;
feature s Q gain o f 3.4 db. ov e r one quarter wave ground pl ane and 5.9 db .
compared to isot ropic source. T he easy- fa -moun t, compact features of
thi s antenna make i t ide al fo r bo th temporary and permanen t bas e
ins tall ations.

THE NEW MOSLEY

U1PLO\IAT- 6 (D!- 6) ••••• •
Available to VHF·DX-RAG CHEWING enthus iasts is another New
5/ 8 wove vertical base station antenna the Diplomot- 6 __ t '

rated for a maximum input of 7000 wat ts . ;;----
For complete detail s on this New Line of Antennas Wri te.

~i91ut' Jdck 'PUHCIt ..?
The model CPR Speech Compressor TRIPLES your
average SSB output poweri. boosts you r average AM
m odulat ion f rom 25% to /5%.
• NEW low noise circu its
• Mounts on panel connector
• Uses in tem a l battery
• Compress ion level switch
• Low d istort ion out pu t
• For high and low im pedance

m icrophones
• Attack t ime . 15 seconds; re lease t ime 1

•

•

I""111

Deke got on the air . \Vith a Viking Valiant,
IlQ-l i O, and doublet , he works 80 througb 10
and uses a Heathkit T wo-or for Montgomery
Co unty contacts .

"Dcke has really put Nokomis on the map,"
sa id one of his rag-chewing partners. "It may
be a sma ll town hut it has a mighty big. ..voice.

Am' Hiawatha fan will recaIl the "land of
Noko~is" and Deke's QSL card is complete
with Ind ian brave, teepee, an d smoke signals.
A QSO with the friendly fellow " in the va lley
of the moon" leaves any ham smiling, and
those who persona lly know of D eke's courage
and accomplishmen ts in amateur radio can't
help being proud of him, too.

• • . K9AMD

BROADBAND FERRITE BALUN
• 2 ·30 M e II "',>-
• 2 KW P .E.P.
• Completely Weatherp r oof ~
• 1:1 or 4 :1 Ra t io (speci f y) - L ---l
• M ount ing f or Beam or

D ipole

HUffy perfect characteris t ics are obtainfd by the use of low
loss ferr ite materia ls and special winding h chniquu. The
transformer is complehly encapsulated in plastic to assure
freedom from moisture or shock da mage. Model 601 is ee
signd for a 1:1 rat io (50 ohms unbalanced to 50 ohms hal
anced) ami the Model 6 01A is available for app lications reo
Quiring a 4 :1 rat io (50·200 ohms or 75· 300 ohms). Each
unit is suppli ed wi th a UG58Aj U (type N) fi tt ing to pro¥ide
super ior weather resistance,

$19 ,95 Pill Post... with .atln, UG21B/1I add $1.00.
Writ. 'If' dati , Il..t w '" yaw IKII d,al.

TRANSLAB INC.
4164 Fed"al Blvd. SIn Dlelo, CallI. 92102
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Amateur
Frequencies

At the recent llilemationa[ Amateu r nadia
Club Convention in Geneva, AIr. D. Schmel
ling of the German PTT Monitoring Service
read a paper on amateur frequencies. Alfred
Schiidlich DUX], a member of the Editorial
Board of IARU Region I Bulletin, ,cho lcas
present, prepared this translation of the paper,
which ,cas taken from the IARU Region I
Bulletin for October 1965.

A point of major interest in your discus
sions today is the problem of "frequencies"
especially frequencies for radio amateurs-but
before going into details allow me to make a
few general remarks. The development of
communica tions by means of radio through
out the world, brought abo ut by extensive
political, sociological and economical changes,
has led to an acute frequency shortage and,
consequently, to an increased susceptibility to
mutual interferences of the telecommunication
carrier-c''radio.'

Although the International Telecommuni
cation Convention requires:

an economical use of frequencies and fre
quency bands,

a reduction to the minimum of the number
of frequencies used for a satisfactory
service,

the operation of all radio sta tions in such a
manner as not to cause harmful inter
ference to other radio stations or radio
services,

a number of member countries allow their
radio services. occasionally, a rather free in
terpretation of the internationally-accepted
rules, thereby involuntarily causing harmful
interference to other radio services. This hap
pens quite often to the Amateur Service as
well as to other services. The lTU is deeply
concerned about this problem and does
everything in its power to alleviate it. Fol
lowing -the Geneva Radio Conference In

II

1959. a panel of experts was set up and
came forward lat er with a number of p ro 
posals showing how the general shortage
of frequencies could be reduced somewhat.
Time does not permit to go into this matter
more deeply here. Our concern in the fre
quency sho rtage and usage as far as the Ama
teur Service is affected. You all know that the
congestion on the amateur bands has been
constantly increasing during the last few years.

Observation methods
The radio monitoring service of the German

PTT Administra tion is closely following the
development in the entire frequency spectrum
and in this connection, of course, in the ama
teur bands, too. Our method of observation is
twofold ; fi rstly, the subiccnce method is done
manually by operat ors. H is mostly used to
identify an emission nncl assess its quality.
The objective method is done automatically
by means of apparatus running unattended
over specified periods. T his method allows us
to record the frequency of an emission, the
time of occupancy, the bandwidth and, if de
sired, the automa tic recording of the signal
to-noise ratio. Automatic observations are ob
tained by means of a frequency sweep re
corder. a special piece of photographic re
cord ing equipment called a Frequentophot
camera and frequency-amplitude analyzers.
The frequency sweep recorder, which we have
developed according to our requirements, is
nothing particularly special. Such recorders
are universally used nowadays.

Since sweep recordings normally give only
general infonnation about band occupancy
without showing the finer details. a frequency
amplitude analyzer, with photographic re
cording facility-was developed. This device,
(the Frequentophot) permits us to make
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automa tic observa tion of the more important
parameters such as frequency, class of emis
sion, bandwid th and signal-to-interference
ratio. \ Vith the Freq uentophot we can easily
make wideband sweeps or scru tinize a narrow
band of frequencies.

Principle of the device
The signal received by the antenna is

passed through an adj ustable attenuator to the
receiver input. The receiver is automatically
tuned by n motor over the band of frequencies
to be analyzed. T he intermediate frequency
of 525 kc is app lied to the radio freq uency
spectrum analyzer. In the r.F. spectograph the
signal is converted down to 8 kc and after de
tection applied to a de recorder. At the sta rt
and at the end of such a recording an ampli
tude calibration is made by means of a field
strength measu rement. This semi-automatic
method gives us rather good recordings of any
chosen part of the spectrum with adeq uate
resolution.

Band occupancy in Central Europe
Let us now turn our attention to the prob

lem at hand, namely, the occupancy of the
high-frequency amateur bands as they present
themselves in Central E urope.
(I). "Top Band" (160 10 ) is not really an
amateur band at all. As it may only be used
by amateu rs of certain countries on a non
interference basis to the Maritime Mobile
Service, with rather severe restrictions on
amateurs, we can leave it out of the picture.
(2). I II Region I the 80 m band is shared
with the Fixed and Mobile Services (excep t
Aeronautica l Mobile ) on an equal-right basis.
This equal-right basis is, however, under the
presen t regulations, rather p roblematic.
whereas freq uencies for sta tions of the Fixed
and Mobile Services must be noti fied to the
Inte rnat ional F req uency Registration Hoard
and eventually entered in the Master F re
quency Record (which gives them a measure
of protect ion against harmful interference ) ,
IV) such procedure exists for the Amateur
Service. In fac t, the IFHR receives no official
information whatsoever as to the number of
amateur stations or their modes of operation.

From an exam ination of IFHB information
concerning Fixed and Molrile stat ions regis
tered to operate in the 3.5-3.8 me band, we
find mort' than 400 entries occupying a total
of 2--19.85 kc. T his means, that a spectrum
wid th of .50.1 5 kc remains for the Amateur
Service hut this is, of cou rse, not concen
tra ted in one lump; instead it is scattered over
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the entire band. This is only the theoretical
side of the problem; the practice is worse,
when consideration is given to the major op
erating hours of amateurs. If we look closely
a t the number of sta tions officially recorded
by IFRB we find that only 70% use their as
signment, the remaining 30% are never, or
very seldom, heard . Yet the frequency usage
is still heavier.

From observa tions made by my Adminis
tration during past years regarding the hand
between 1600 and 6000 kc, it has been found
that per freq uency usage recorded with the
IFRB, a factor of 1.6 to 2.1 unrecorded usage
exists . In other words if we revert back to
the 70% active officially recorded stations in
the 80 m band the actual number of non
amateur sta tions opera ting there is some
where between 175 and 217. These are plain
figures of stations without taking into account
their occupied bandwidth.

Our frequency sweep recordings and the
frequency versus amplitude analysis which
were made under constant ionospheric cond i
tions on two di fferent week-days show that
the peak frequency usage occurs on a week
day ( Friday through Saturday ) between
14.00 G~IT and 04 .00 GMT. The week
end (Saturday through Sunday) shows the
peak usage between 18.00 GMT and 04.00
GMT in the morning. The amateur operation
on Saturday sets in heavily at 18.00 GMT,
has its peak one hour late r and diminishes
after mid night .

In addition to S\\'eep recordings, we have
made at three-hour inte rvals a closer analysis
of the spect rum, showing frequency usage
and the respective field-strength values. Since
a very slow scanning speed was used for the
sake of accuracy, no clear indicat ion of the
class of emission is given. Our main objective
was to show the density of occupancy and
the associated fi eld-strength values . The re
cordings were taken at a scanning speed of
about 3 centimetres per minute. the whole
recording taking about 10 minutes. By a judi
cious cho ice of the scanning speed, the class
of emission and occupied bandwidth can also
be recorded . The identification of the various
types of transmission fro m such record ings
does, however, require some experience.

Another matter may he of interest in this
connection is the variation of the general
noise level. During daytime this is at 10 db
above I microvolt per metre and during the
night a t ahout 30 db above I microvolt per
meter at an analyzing bandwidth of 100 cIs.
(3) . \Ve come now to 40 meters which is re
stricted in Region I to the frequency band
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7000-7100 kc. Propagation conditions on this
haud arc oftell of such a nature that it can
not be regarded as a "p layground" for the
beginners or a "rag-chew" medium for the
old-timers as is often the case with 80 m . On
40 III serious a mateur work sta rts . The band
is a llocated exclusivelv to the Amateur Serv
Ice, at least the Badio Regulations say so.
The practice is en tirely different as we a ll
know. Sweep recordings made on a Friday,
Saturday and Snnduv show a constantlv-in
creasing intrusion by broadcasting stations
which cover nearlv the whole band with
their occupied bandwidth, and this during
hours which a re by nature the best opera ting
hours for the Amateur Service ( 16.00-2.3.00
C~[T ) .

. The most prominent of the intruders squat
tiug cons tantlv in the exclusive amateur band•
are :

Tile number of normal non-umuteur tele
graph stations heard on 40 m is not high ; they
do lint present a severe problem, though
legally they arc frequency "pirates" in the
sa me way as the "in truder" broadcast stations.

A fur'ther source of severe interference
which cannot be passed over lightly are the
jamming sta tions which try, with very high
power, to render certain broadcast pro
gra mmes unreadable. These stations often
work simulta neously from different widely
separated locations, spoil with their very bad
modulation , w ide sections of the spectru m,
thus making conditions still worse for ama
teurs.

Sweep recordin gs show that, on normal
working da ys, a mateurs use the 40 m band
only sparsely but on Saturdays, and even
more so on Su ndays, a distinct ri se in occu
pancy can be seen. F requency-amplitude re
cord ings taken for comparison purposes on a
week-dav and on a Sunday show a similar dis
tribution'. The general noi'se level during day
time between 09 .00-15.00 C.\IT was found to
be at 0 db above 1 llV/m and during the rest
of the time at about 12 db above 1 uV/m
taking into account the scanning bandwidth
of 100 cis used. For a receiver operated under
normal cond it ions this would correspond to a
noise level of ]0-25 db above 1 u/Vm.
(4) . In re!(anl to the bands 14000-14350 kc
and 21000-21450 kc conditions are much cas
ier to describe. Both hands still enjoy more or
Jess their exclusiveness even if in the 14 me
band occasional stations appear and operate
outside their assigned service bands. Frequen
cy amplitude recording'S have been taken for
these bands supplemented b y sweep record
ings both for a normal weekday and a Sunday.

(T he lecturer then presented a recording
showing the effects of a ca mp aign launched
hv German radio ama teurs for the defense of
umatenr bands. The recording showed the
spectru m of a broadcasting station in the ex
clusive amateur p art of the 7 .\I c hand and
simulta neously various stages of a strong amn
teur signal approaching the center frequency
of the "in truder." The lecturer doubted
whether this o r similar actions will be of val 
ue . lie agreed there was no evidence that the
a mateur had intentionallv tried to interfere

•
with the broadcast trnn smission.}

Conclusion
The lu-st defense agains t Intruders into e x

e-lusive nmutenr bands is for ama teurs
throughout the world to use these bands more
fully. Only by the full use of the bands by
those legally authorized to use them, will ad-

GMT
0500-1300
1500-2000

1600-2300
1500-2100
2130-2230
0430-1730
1000-1200
1500-2100
0200-2330
1600-2400
0200-0600
1200-2030
0300-0700
1600-2230

Station
Serrai Greece

Radio Espafia
Independenta
Hadio Peking

Kozani Greece

Cairo
Peking
Cedaye Melatte Iran
(Albania)
j eddah Saudi Arabia
Tirana Albania

Cairo
Peking
Teheran

7019

Frequency
kc

7006

7035

7040

7050
7060
7064

708.5
7090

7075
7080
7082

1400-1930
1530-2300
0400-0700
1500-2300

.\I ost of these sta tions operate outside the
broadcast hands in blatant disregard of the
provisions of the Radio Regulations. Geneva
( 1959) .

If we assume that the bandwidth of these
broadcast stations is 9 kc-in some cases it is
much wider-we arrive at a total occupied
bandwidth of 108 kc. Since there is, however,
some overlap pin g: of the broadcast sidebands
some small gaps a re le ft free in this 100 kc
wide band for irs only legal user-the Amateur
Service. Tile cus uul observer might a ssume
that the programmes are intended onlv for
local o r national li se hut as those t ransll~itted
by Radio Peking are beamed towards Europe
and those of Radio Cairo to the .\fiddle East
it is clear that this is not so.
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"Towers above all"

RISTAD TOWER CO.

l!C'I'IOl'il

415 E. 5th St.• Hanford, Califarnia

Write for FREE Catalogs and detailed
information TODAY, or see your dis-
tributor.

TRISTAD TOWERS
featu.ring "ADD~A -SECTION" Design

Trista o • . . the p ioneer na me in tower
design a nd manu fa cture . Here is the
tower line that is p remium qu a lity, yet
rea listically priced a nd desig ned to en
a ble you to kee p a ddin!:J sections as
you g row . A Trista o Tower is a lifet ime
investme nt from you r ve ry first sectio n.
Besides eng inee red q uali ty, a ll towers
fea ture chan ne l la cing and are hot
dipped galva nized inside a nd o ut. They
meet a ll building code req uire ments.
Motorized models ava ila ble.

> (
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• •

~~~

ATV RESEARCH eh. ll. ng.. FOR
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y"'" lonkb.x. In lh" ",. nn.'I,oc"colly 'V.I"/ ' •• i. ne< ,,"".nl •.
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Lectu rer can be obt a ined hy sending two I ntern a t ional Re
ply Coupons to ",rr. Alfred Schadlich, DUX) , l ' ost Horn 8,
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minist rations or rad io services which try to in
trude wi thout interna tional right be d iscour
aged from doing so .

The general increase in interfe rence, due
to universal freq uency shortage, affects , of
course , not only the amateur bands. I would
like you to take accou nt of th is fac t in your
deliberat ions.

(The lecturer then showed some frequency
sweep recordings representative of many cases
of interference noted by the Monitoring Serv
ice. The recordings showed all A7 B emission
ill the spectrum of w hich a broadcast signal
was literally p loughing about. T wo further re
cord ings showed techn ical irregula rities of the
emission which caused harm ful in ter ference to
other services 011 freq uencies nearby. Also
seen was the recording of sp urious emissions
of a n A2/Hellscri her transm ission wh ich im 
paired a frequency band more than .30 kc
wide. A further record ing showed some trou
hie on a n Fl /~lorse transmission which for
hours interfe red wi th a spectru m wid th of 5
kc. The le ctu rer explained that such imper
fec tions d id not reflect on the technical stand
nrd of the commercial opera tors con ce rn ed, in
fact , causes were quk -klv removed as the re
sult of collaboration by the international Mon
itoring Services) .

F inall y allow me to slIggest how, in my
private opinion. the further influx of fo reign
stations into the excl usive amateur hands can
h e brought to a halt.
(a) . T Ile IT U might be induced to recom
mend administrations to carry out a wo rld
wide observation p rogramme of the various
amateur hands by using na tional monitoring
services.
(b). The lTV might be requested to analy
stse these observations ( in a manner similar
to the analys is ma de of the aeronautical, mari
time mobile and broadcast h ands ) and then
request the adminis trations concerned to re
move radio stations from frequency h and s
which are not alloca ted to them according to
the Radio Regula tions.
(c) . If the fo regoing p rop osal is not accep t
able to the ITU the Amateu r Radio organiza
tions should carrv out world-wide observations
of the amateur h ands. When intrude rs are
Found to he operating in exclusive hands the
national society concerned should approach
the approp riate udmiuist rat ton and p oin t out
the infringement of the Internntinunl Conven
tion asking at the sa llie time for tuensurcx to
he taken to reme dy the sitnnfion .
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Richa rd Von Wickie W6TKA
643 Au ro ra Avenue
Sa nto Barbaro, California

Semi-Modernizing
Vibrator Power Supplies

Fig 1 Original 300 vo lt, 100 ma vibra tor power
supply circui t.

ae «,,.
'"" .

M.W. ou to·

L V.OU T

~

1 0 .. ,

4~OV 1 _
80 .., ...l..
4~OV

C~I ~C ~ ' 400P+v .T ~ 0 • •

LI_ T.... 611 . .... . , • • ' • • • (6 . ,."0 ... . ' .. 0 . . .. . ,

"C rammer, " More Effective Utilization of the SmaD
Power Transformer," QST, November, 1952. p. 18.

Fig. 2 Vib rator power supply modified for bridge
rect if ie r operat ion, using sil icon diodes. All com
ponents fo r wh ich values a re not indicated are
so me a s orig ina l ci rcu it .

gtvcn in Table I. The silicon rectifiers used are
rated at 400 PIV at 750 rna, and by ca reful
shopping can often be obta ined for as little as
50~1 each.

My modification included the use of a choke
input filter rather than the original capacitor
input fi lter. Crammer' observed that for the
same de load current the secondary power loss
was between 2 and 2.5 times as great with a
capacitor-input filt er than the loss wi th the
choke-input filter. Thus, approximately 50%
more current can he taken from the trans
former with choke input than with capacitor
input, for the same secondary heating. The
problem with choke input is that the output
voltage is much lower than with capacitor in
put, a drawback that is more th..'l11 compensated
lor with the illustrated bridge-rectifier, choke
input system.

You have probably by now observed, from
the fi gures and table, that there is another
advantage to our modified circuit. The tran s
former secondary center tap now provides a
lew-voltage source, suitable for operating
speech amplifier stages and rf oscillator and
driver stages.

Another advantage you may not have no
ticed is that it is no longer necessary for the

M

1

" u
* 1 . "

• ~ " "

f~l._ u." '1 u .,,-v;t, m1
~~.

There are probably many small vibrator
power supplies relegated to gathering dust on
shelves due to the popularity of transistor mo
bile supplies. Well, dust off those "vibrapacks"
because here's a \\Tay to get more output from
them, thanks to silicon rectifiers and the use of
a bridge rectifier circuit .

Our vibrator supply shown in Fig. 1, rated
by the manufacturer at 300 volts at 100 rna,
actually delivered only 265 volts a t 100 rna,
after filtering. T his was obviously nothing that
would power a transmitter into generating
much excitement on the lower-frequency bands,
so we started tinkering.

First substituting silicon rectifiers for the
12X4 tube rectifier, in the same center-tap cir
cuit in which the I lJX4 was used, increased the
output to 300 volts at 120 rna. Flushed with
success and seeking even higher output, I re
membered the old idea of increasing the volt
age by using a bridge rect ifier circuit. Nor
mall y, in the case of transformers rated for
ICAS (intermittent ama teur and commercial
service), about all this buys you is doubling
the output voltage over the full-wave center
tap circuit, with the requirement that the out
put current has to be reduced to half of the
previous value in order not to overload and
damage the transformer. However, most vi
brator transformers are rated for CCS (con.
tin uous commercial service) and are tolerant
of overloading for periods of over 10 minutes
and do not get appreciably warmer than when
operated in the lower-output, center- tap circuit
over the same period.

The modified circuit is shown in Fig. 2, and
the results have been most gratifying. T ypical
voltage/current combina tions ach ieved are
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Get Rich' Get Smart' Get Gear'
Want to buy, find out or sell? Caveat Emptor? will do it for you. 73's want ads ore cheapest at only $2
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have exact ly 25 words . We aren 't nasty about counting the words.
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, •. W6TKA

Note 1: At this cond ition, represe ntin g highest total power
outp ut of any condi tions shown l total battery drain (at
1 2.6 vol ts) is 6 .5 amperes. EffiCiency approximately 70%.

vibrator supply to run continuously. The sili
con rectifiers allow the supply to be keyed on
and off with the p ush-to-ta lk circuit of the
transmitter, and battery drain is kept to an
absolute minimum. (My mobile converter uses
tubes of the "hybrid" type, designed for 12.6
volt filament, screen grid and plate operation,
and the total drain of the converter is only 400
mal}

From Table I it can be seen that it is pos
sible to d raw as high as 50 watts from the
high-voltage tap 200 volts at up to 35 ma
a big improvement over the less-than-Sf) watts
total power available with the former tube rec
tifier, center-tap circuit.

Tab le ]

Low B+ Tap
With 50 ,000 ohm bleeders
on low B+ tap and on 3 60
high B+; no other load

$1.80

$1.75

$2.50

$6.00

10/$2.00

price
choice

$1.75 ea.
79; ea.

3/$2.25

Baud ... Jdl h
40 KC
40 KC
30 KC

"'req~pey

U 5 KC 2UKC
45:) KC 20 KC
4:'i ,') KC 15 KC

1II' hle band Dilen , ecn vert narrow hand
"'!ol to Wille Band .

T·21

SW-146

10 hry, 50 rna , to 3 hry 100 rna.
3~ U ohm. Saddle 1lI01Ult . double half
shell shielded. Wire leads, 2 ¥~ "
D!olllltlng center. Nt;W. cue pound.
2 secuon, 6 rosnron. continuously
sllortinll, heafy dllty. ceramic, Rio' R itch.
Ea8I,l}' h.ndle a KW. % :l 4" shaft.
3'h d :l 5 %" pIllS lIhan . ..::ully made
lIon· shorting. 2 I.NS
1'Te-IIA!ollo"EST sessen 5111' of best sel
lers. Prices rood to )(u . 3 1. 1965
onlf.
" r OOR !IIA:i'S q- s er". li as 2 phone
jacks; one cable with PL-55 ; 3 po
siuon switch· ' ·RANGE"' passes 102 0
eycle only : " PHUNE" rejects 10 20 cytle;
" HOTU"' no ntter action. n UA;>.i D NEW
3 LB~

PI NET 5 Ian,. 40 2 mmf/sec. wtal 2010
• mmf. Wlll load eutput side of PI-:-;'et ,

CONDENSER 160 meter, no Indlletanre handle up to
a KW. % :l I" &han. TaIle ,ollts
5.3 to 1 .\tC command Uansm ltln. for
SSB. or conlen to 40 e eter. Very
exeet. used, .-Ith all tubes, and in
to'mal parts, 12 LBS.
BRASD xzw. N. U. JAS eartened. Can
be euuverted as per I' & H ill!ltrllctions.
5 LR8.

AU onk'ra, except in emergcllCY or I'm at a hamrest , shlpped
aame day received. For free " (JOOllIE" IIJIM, send self ad
dressed stamped enfelope--PLEASE. rLEA5E--lne!ude suM
eient for post. £: In!lUllLll('Jll. Any n ee-. returned with order.

B C Electronics
Telephone 312 CAlumet 5·2235

2333 S. Michlgalt An . Chicago, illin ois 60616

Ihrd to nlld tllhfil &: Dlt t tl (or Motorola 2 meter FlI.

~~~ BIHXll roEW, enotce , mix or match 3~~¢1~5

BEAM
FILTER

PfRMAKAY

No.
K9241
TU-145
K8436

Choke

1625
TUBES

425 v @
90 rna

410 v @
85 ma

350 v @ (See
]45 rna Note 1)
400 v @
90 rna

High B +

695

215 v @
2S rna

200 v @
55 m a

175 v @
3.5 rna

185 v @
70 rna

Examples of voltagey
current combinations
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Use Your GOO and

Denys Fredrickson W~BMW
3923 East Funston
Wichita, Kansas

Z-Meter

T he G DO is one of the most versatile pieces
of test equipmen t availab le. Ye t there a re
many ha ms who don't know how or when to
use one. The writer will try to describe and
explain some of its various functions.

Tile G DD is basically a variable high fro
fluency oscillator with a frequency range of
approximately 550 kc to :'50 Me. It may also
he used as a diode detector or wave meter.
The G DO gets its nam e from the fac t that a
meter measures the grid current and when
the oscillator circuit is coupled to a resonant
circuit a reduction i ll grid current is ohtnincd.
This is ca lled the grid d ip. Howeve r. when i t
is used as a wavemcter and coupled to an rf
source, all increase in current is obtained at
resonance.

The G DD and impedance meter can b e
used to accomplish the following:

1. Determine the resonant frequency of
tuned circuits, including an tennas.

2. Determine the impedance of circuits, re
ceiver inputs and antennas.

3. Determine the length of half-wavelength
or q uarter-wavelength transmission or tuning
stub lines.

4. Determine the "Q" of a circuit or com
ponent with the aid of a VTV\ l.

5. Determine the resonant frequency of
individual coils, capacitors or crystals tha t are
within the range of the GDO.

6. Determine the rf frequency of ener
gized circui ts.

7. Monitor a radiated rf signal with the
aid of headphones.

104

8 . Neut ralize rf stages.
9 . Locate paras itic oscilla tions.

10. To align receivers and television sets.
11. Determine where Bel and T V1 is enter

ing the radio or television receivers.
12. Determine unknown ind uctance.
13. Determine unknown capacitance.

Xow if you will step into the lab we will
try to demonstra te how these instruments can
be put through their paces. Le t's begin with
the simple functions and then gradually creep
lip to those which are more complex so the y
don 't scare us before we get star ted.

An oscillator-detector
Sim ply phlp; in a p air of headphones ( if

GOO has faci lities for them) and "zero-beat"
with the radiating signal. T his then will be
the frequency of the radiating signal.

Crystal frequencies
Connect a one tum loop of wire across the

crystal and couple the G DO close enough to
ge t a dip of the meter when resonance is ob
tained. It is always wise to check lower fre
quencies to be sure it is the fundamental fre
quency that is being indicated.

Frequency determination
Generally the CDO has a switch which is

used to remove the plate voltage from the
tube. T he tube will then serve the function
of a diode and the meter as a diode load.
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Resonance of an RF choke

\Vhen a peak deflection of the meter is ob
rained. this wi ll indicate the frequ ency of the
rad iating signal.

IF alignment
T une the GOO to the desired frequ ency

and coup le it close to the if coil to he aligned.
Adjust the if coil un til a dip is observed on
the meter. T he if coil will then h e tuned to
the d esired frequency.

Where f = cycles per second
L = Inductance in henries
C = cap acita nce in farad s

The inductance of an air core coil ca n he es
timated by the followin g formula :

L = (rN)2
8 r '=F lOw

W here L = inductance in microhenries
i\ = number of turns

r = rad ius of coil in inches
w = length of coil in inches

Q = Js,
f"

£" = is the cente r of resonant Frequency
( \ = the di fference between f and f..

.\Iost o f the Bel urul TVI p roblems can
c nlv be n-snlvcd a t the receiver, either by in 
stalla tion of filters, resistors or condense rs or
a comhin.u lou of all three . Tile problem is
w here is the rf entering the receiver? Use the
GDO tuned to the frequ ency which p roduces
the g rea test amount of interference . Probe

Parasi tic oscillations
By using a pair of headphones with the

CDO, the pa rasit ic osci lla tion frequen cy may
be determined . Turn the power off of the
stage being checked nud then use GDO to
find the circuit w hich resona tes at the p ara
sit ic frequ ency hy !lloving the CDO slow ly
around the wiring . \\'hell a "d ip" is observed.
moisten the fill ge r a nd touch a n ungrounded
p oint of the ci rcuit. If a change in the dip i"
observed. it indica tes that it is the portion of
the circuit that would be a likely suspect.

BC I and TVI locator

Q measurements
Connect a cond ense r across the coil so the

tank circuit resona tes a t the desired Ire
qnency. Connect a VTV.\I across the tuned
circuit a nd tune the GDO until maximum
reading is ob ta ined 0 11 the VTV.\!. The GDD
coupling ma y he changpd until a convenien t
val ue is obta ined 0 11 the VTV.\I a nd then it
must not be moved during the remainder of
the test. Note the resonant frequency f(' then
detuue the CDO to a lower freq uency un til
the VTV.\ I reads 70.7 percent of its original
or peak value und call this frequency fl' Now
detune the CDD to a higher frequen cy un til
the VTV.\ ( uga iu reads 70.7 percent of its
origina l or peak value and call this frequency
f~ . T he Q is then calcula ted by using the fol
lowing form ula:

I
C = 39.48 (f' ) Lor1

L = 39 .48 (f' ) C

Neutralization
Apply plate power to the exci te r stages a nd

filam ent p ower only to the stage being neu
trali zed . Use GOO as a wavemeter and cou
ple close to the tank coi l in the sta ge bein g
neutralized . Vary the frequency of the GDO
unti l maximum reading is obtained and then
adjust the neutra lization for minimum GDO
meter reading. The circuit being neutralized
mav have to be ret uned a nd the above pro·
ced ure repeated with a closer coupling of the
GDO to the Tank coil.

\\'hen a n rf choke is used as a parallel or
shunt fed ci rcuit, it must he free of self reso
nance over the opera ting frequen cy range of
that circuit or it may hum up. The popula r
pi tank ci rcuit is a n examp le. Place a short
circuit across the choke a nd then determine
its self resonant frequency by coupling the
GDD close e no ugh to ind icate a dip on the
met er when the resonant frequency is ob
tained .

Iuductunce and capacitance chccking
T o determine the val ue of an unknown cu

pncitor, connect it across a kn own incluctauce
and use the CDO to find the resonant fre
quency of the ci rcuit. \VitlI these known
values a react ance chart will give the value
of the capaci tor. Some COO's supp ly a chart
w hich corresponds to the coils sup plied with
the GDO as the known ind ucta nces. To deter
mine the value of an unknown inductance,
connect a known capaci tance across the coil
and use the GOO to find the resonan t fre
quency. Again. the reactance chart may be
used or the Iollowtug fo rmula ( w hich may be
used fo r e ithe r iucluc-tuuce or cnpnc-i tunc-e ] fo r
J"('SOIl :lIlt ci rcui ts :
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around with the COO until the most sensitive
spot is located, which is indicated bv watch
ing or listening to the receiver int~rference.
After the point of entry is determined then
the appropriate corrective action can be ac
complishecl.

Antenna measurements
Space does not permit to discuss all types

of an tennas and ad jus tments so only a few
will he mentioned to give some idea on the
use of the Instruments. At this point it should
be mentioned that inductive type coupling
should be used between the GDO and antenna
when checking near the current maximum
point and capacitive coupling when checking
near the voltage-maximum point.

The beam antenna has gained trem endous
p opularity in recent years plus many head
a ches for those striving to ob tain the maxi
mum effectiveness. Most of the headaches can
virtually be eliminated hy using the GDO
and Impedance meter (Z-meter) . Let's take
a look at a 3 element yagi and see what has
to he dolie to ob tain a good adjustment. The
e lement lengths must he physically adjusted
or electrically loaded to obtain resonance at
the desired freq uencies and the feed point
impedance must match the impedance of the
transmission line. These two points are not
the onl y cons iderations for beam adjustment
but they are the most important factors. The
GOO can be iucluctively coupled to each ele
ment end the elements adjusted until each
one is resonant a t the desired frequ encies . It
is best to make the measurements while the
antenna is in operating position. This is very
d ifficult to do in manv cases but let's assume
you can. After the elements have been ad
justed, the feed point must be adjusted to
match the line. The Z-meter and GDO will
he used to accomplish this adjustment. The
Z-meter is basically a resistance type bridge
with a calibrated potentiometer as one of the
bridge arms. Connect the Z-meter directly to
the antenna feed p oint. Couple the GDO to
the Z-meter inductively thru a conple loops
of wire connected to the other terminals of
the Z-meter. Tune the GDO to the resonant
frequency of the beam and adjust the Z-meter
to the dip or null . If the impedance indicated
by the Z-meter is not the same as the trans
mission lin e then readjust the matching net
work a nd redip the Z-m e{('r until the imped
run-es are eq ua l.

:\ow-if you cuu't ad jus t the nnteunn in the
npvrn ti-mal position you still can determine
the resonant [requencv and the impedance by
stand ing on the good old Terra-Firma. The
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procedure is a little more involved but effec
tive. First -ewe must have a means of elec
trically connecting the instruments to the an
tenna. This is best accomplished by a trans
mission line a half-wave or a multiple of a
half-wave ill length. Determine the height of
the antenna above ground and calcula te how
many half-wave lengths of line will be re
quired by using the foJlowing fonnula for a
half-wave length of line :

L - (492) ( K)
- f

Where L = feet
f = megacycles
K = propagation constant

(RGfS is .66 )
This is a n approximate length so be sure and

cu t it extra long because now we wil l find the
exact physical length. 'Vhy an exact physical
length? A halfwave length of transmission line
will reflect the resistance placed across the
output at the input end of the line, i.e . if a
50 ohm non-reactive resistor is placed across
one end of a half wave or multiple length
thereof, the Gno and Z-met er will indicate
50 ohms a t the other end of the line. C ut the
lin e somewhat longer than calcula ted above,
short one end and connect the Z-meter to the
other end of the lin e. NOTE: Keep twin lead
off the ground and away from metal objects.
Set the Zoneter to ze ro impedance and couple
the GDO inductivel y to the Z-meter. Adjust
GOO frequ ency until the fundamental fre
quency ca uses the 'l.rmeter to dip or indicate
a null. The frequency indicated should be
lowe r than the desired frequency. Simply cu t
a few inches of cable off, short the end again
and readjust the GOO. Hepcat this p rocedure
until the desired frequ ency ( which should he
the same as the resonant frequency of the
nntennu ) is obtained . You will then have an
electricnll v hnlfwave length cf lin e or a multi
ple thereof.

Coax or twin-lead may he used for the hal f
wave length lin e when checking the imped
ance of the an tenna. Connect the line to the
antenna , hoist the antenna up to its operating
position an d adjust both the Z-meter and GDO
for the null indication . If the antenna is not
resonant at the desired frequen cy, the driven
ele ment should he readjusted a measured
amount a nd then note the frequ ency change.
This will giH~ you an idea how much the
resonan t frequ ency changes w ith a corrcs
pendin g element change. Nnw adjus t the
matching network to the desired impedance .
This will he accomplished when the Z-mcte r
dips at the desired impedance with the cno
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The Design of VHF Tonk Circuits

ABSORPTION UHF WAVEMETERS

CONCORD, N . H.

$9.75 each
All four for $35

FONE
603.225-3351P.O. BOX 312

,.,

VHF·2 140 to 355 mc
UHF-l 350 to 67 5 mc
UHF-2 600 to 1100 mc
UHF·3 950 to 1400 mc

Ha nd cali bra ted from crys ta l oscill a to rs by KICLL.
Now you ca n find the 432 and 1296 mc ba nds .
Know t he freq uency of your doublers , triple rs a nd
osc ill a tors. Don't g uess!

" Used Equipment Specia' "
HAMMARLUND HQ.ll0C $104.95
HAMMARLUND HQ. 160 159.95

WRITE FOR LATEST COMPLETE LIST

&f14H4 RADIO

Hoisington Research Company
Far Over Farm, Phone 603·924·3030

Peterborough, N. H. 03458

FOR THE AMATEUR
TWOER LINEAR AMPLIFIER

25 WATTS MODULATED OUTPUT
Thin cnessts -encros ure fit s und er 'rwoer . Just plug
It in. Takes one watt modu lat ed rf output from
'rwoer. dri ves s uper VHF Compact ron to up to 75
watts input. At lea st 2 5 watt s modulated out put
gua ranteed. 66 % effic iency on voice modulation.
Modu lat ion repo rts: " Excellent." " Recognized Twoer
mod ulation Irn med ia tely." LIN -AMP I, wired a nd
tested by KIC LL. $49.50. Use any powe r su pply you
have. 12 vac. up to 500 vdc. or o rder power s upply
L1 N·AMP PS I. $34.50.

"t\o\~ 01>
....0-\11
p ~\~\l.I>-\.
G~\' G~
O,,~\l." v>~C;1

C. \1C; C;C;V>
",1

Th e Hammarlund HQ·1 80A ••• designed to
meet the need. of the amateur a nd 5Wl fo r ( I

modern GENERAL COVERAGE ccrnmuniceticna
receiver. Continuous tuning from 540 kc t o 30 me
co mbine s with complete amateur bandspread ,
80 thru 10 meters. A linear product d etector ,
vernier passband tuning, a nd a sha rp slot filte r
ensure perfect 55B reception under all opera ·
ting conditions.

HQ·180A $449.00
HQ-180AC with 24 hou r clock-timer $459.00

##~#####,#~#,#~",~##,,~#

Inte ruted in ( onltr uction C1nd VHF? Thil 8V, x 11 bookl.t
w ill g ive you all the informa tion yo u need 10 d es ign and
b uild perfe ct tanh th e fin t ti me around. It containl 9
b.outiful full page grophl to g ive you 011 the emlwe ,.. . You
w on 't find Ihil In C1 ny American radio handbook. $1

73 Magazine Peterborough, N.H. 03458

se t at the resonant frequency of the Antenna.
\Vltat would you do if your 100 foot coax

cable developed a short someplace a long th e
line? Heplacing tile whole line would be too
expens ive. Simply connect the Z-meter to one
cud of tile line , adjust the Zcmetc r for zero
tmpcdanco and th en adjust the GDO for low
es t frequen cy which will p roduce a nul l on
th e Zcmcter. Usc this Freq uency ill th e for
mula given for a halfwavc length line and
carefully calculate the length which will be
the distance from th e input end to the short.

A quarter wave length tuning stub can a lso
he determined by using the procedures just
outlined for the bnlfwave length line excep t
a quarter wave line reflects a short a t the in
put when the outp ut end is electrically open .
Now tha t we have mentioned the quarter
wave length line, some may be wondering
jus t wha t useful purpose docs it serve . T he
q uarter wave tll ning: stub ( as it is sometimes
called) may he used for a ntenna matching,
TVI elimination or matching two units which
have different impedan ces. T Ile quarter wave
matching stub can he used as a matching de
vice on an tennas which is expla ined in most
antenna handbooks. It may also he used to
el iminate an interfering frequency from en
ter ing the TV. This is accomplished by con
necting a quarter wave stub to the TV an
tenna termina ls which is a quarter wave in
length at the interfering frequency.

Another use for the q uarter wavelengt h
matching stub is to p ermi t maximum slgnal
transfer between the source and a load which
have different impedances. If the signal sou rce
impedance was 100 ohms a nd the load imped
ance was .52 ohms, a 72 ohm qua rter wave
length of line wou ld give a good impedance
match . Hold it jus t a minute. how in the
world did we come up with that 72 ohm busi
ness? Simp le-another formula will give us this
informa tion.

Zo= VZ" Zll
whe re Z" = Impedance of quarterwave match

ing stub
Z.. = Imp ed ance of the source
Zll = Imp eda nce of the load

Very little has been said concerning the
va rious methods of C OO coup ling. ActuaJly
only two types of coupling are used ; inductive
and capaci tive. Capacitive type coupling may
be used on shielded coax cable. the e nds of
antenna elemen ts a nd generally where the
voltage maximum exists. To obtain the great
es t accuracy. the C DO should be loosely cou
p led . Parallel coup ling to inductors can be
used to ohtain ma ximum coup ling.

. . . W0IlMW
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The Care of Storage

Charles Landahl WSSOT
121 Barra nca Road
Los Alamos, New Me xica

Batteries
L ead-acid storage butteries will deteriorate

rapidly unless given p roper care . Wbcn it is
remembered that millions of people in au to
mobiles call upon the "box full of p ickled am
peres" to sta rt them rolling each day, it be
comes easier to rea lize how m uch mechanized
Ame rica depends upon the battery. It is a
silen t servan t that is often taken for granted
unt il a car won't start, a mob ile radio sys tem
fails to respond to the p ress of a button, or a
hole appears in your clothing d ue to a sp lash
of e lectrolyte .

Man y standard qualit y batteries can he
made to perform at peak capacity fo r unu
sually long p eriods; sometimes as much as a
yea r beyond thei r gua ra n tee, provided some
thought is given to their care ond upkeep.
In the fully charged lead-acid storage cell, the
active materia l in the positive plate is usually
lead pe roxide , and in the negative plate is
found pure sponge lead. AlI of the acid is in
the electrolyte ,,:hich is a dilute solution of
sulp huric acid. A d irect indication of full
charge is that the specific gravity is at its
maximum . A hydrom eter reading will lie be
tween 1.210 and 1.27.~, depending I1pon the
type of se rvice for which the battery was de
signed. For example:

1. '> to Emergency laJ lIps
1. '>4.5 Sta ndby light d uty service
1.260 Automobiles
1.27.5 Heav y duty sud I as elect ric fork lifts
As a bat tery discharges, both the positive

and negat ive plates are gradually converted
to lead sulp hate. The chargi ng p rocess re-con
verts the plate material hack to th e lead and
lead peroxide, and returns the acid to the
electrolyte. The charging process usually pro
duces a "gassing effec t" ill the cells. As full
charge is ap proached , the cells cannot absorb
all of the electrica l energy and the excess en
ergy acts to break lip the water of the electro
lvte into hydrogen and oxygen. This then is
the primary reason for the need to add water
to batteries which are in service. As a matter
of interest , you may have noticed on a utomo
hiles having ammete rs, tha t the "voltage regu
lator" tends to a utomatically take ca re of re
ducing the ch arge as the battery builds up
after a particularly hard start, or, if some other
drain has occurred while the genera tor was
not operating.
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In order to extend the life of your battery
you should keep the outside of the case clean .
If elec trolyte or water has sp illed onto the
top, wiping with a doth is not adequate. Use
a solution of common baking soda and 'wa ter
(4 tahlespoons to a quart ) to Hush the top of
the case. A foaming act ion will be noted as the
soda neutrali zes the acid. When the foa mi ng
stops, wash the residue off the surface with
d ean fresh water and allow the top to dry.
Be ex tra careful not to get the soda solution
i1l side the cells. A convincing experiment
which demonstrates th e need for a clean dry
battery top can he made with a volt-ohm
meter, Using the volts scale in the lower
range, say 10 or 12 volts, put one lead on a
terminal of the battery and probe with the
other test lead in the mastic of the top. If the
surface is d amp and dirty. a reading of sev
eral volts will be noted. A moment of reflec
tion will lead VO Il to the realization that here
is a "thief at' work ," A small electrical dis
charge path through the surface dirt is con
tinuously draining the charge out of the bat
tery.

\Vater should he added to the cells as they
need it. Try to maintain the level of the elec
trolyte above the plates. Use distilled water
whenever possible . The tap water in most
cities uud tOWIlS contain among other things
iron and minerals. These impurities can act to
harm the batte rv and shorten the life b v ere-

o •

ating internal losses. Distilled water can usu
ally he bought at d rug stores and hospitals
and sometimes in super markets. A source of
reasonably pure water is the "fros t" on the
cooling coils of refrigerators .

Batteries on standby or light duty service
should be cycled when speci fic gravity drops
to 1.1 80 and at 30 day intervals regardless 01
specific gravity readings.

Some of the meanings of the words used b y
technicians in the care of batteries arc as fol
lows:

C ycled , cycling, cycle charge: refers to
complete discharge, followed bv comp lete re
charge . . . (sta rt a t 20 amps p er 100 ampere
hours of capacity, continue until the electro
lyte reaches lIWF, or is beginning to gas
rapid ly, then drop to finish rate. )
Equalizing, finishing: An extended finishing
cha rge to insure driving off all sulphate from
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SENDYOUR OR DERS TOALtD l1IWR ENCE, MASS.

Electronic Sales
Ch icago, 111. 60626

NOW YolJ CAN 'SIMPLE NEW
e

g
WAVTO DESIGN

I n QSL CARDS, '(OU
DESIGN AND we

PRINT IN TWO
COLORS YOUR.OWNYdlfR.. OWN OISTI NCTIVE CAI10
vllSTSE NO SO~ IN

OSL COIN FO R THE NEW
MO DU l E' QS l ' DESIGN
KIT CON SI 5T ING OF

CarD'DS LETTE R.S. NUM BERS,
LrL REPORT BOXES, AN D

ILLUST RATIONS . SE ND
TODAY FOR YOUR UNIQU [ KIT, PRINTING
PRICES AND PRI NTED SAM PLES TO • ••

THE ROLAND COMPANY
1270 AVE.OF AMERI CA l>. NEW VORK.N.V. 10020

World 's " BES T BUYS "
in GOV'T. SURPLUS

Electronic Equipment

fUll Of TOP QUALITY ITEMS - Tro n smilte rs ,
Re ce ive rs , Po w e r Supplies, Inve rlers, Micr o pho ne s .

Filte rs . Mete rs , Coble, Ke ye rs , ~hones , Anle n n? s,
Cho kes, Dynomo tors, B.lo w e rs , S",,: ' lc hes, Test Eq u ' p ·

men t, He od ~ets , A m p lrf'e rs . l ndt cctors, Hc md se ts ,
Conver te rs, Con trol BOKes. e tc. , ef~. SEND 25 ,' (s tomps

o r coin ) for CATALOG ond rec e ive 50(' CREDIT on
your o rde r. Address De pl. 73

Norman
1413 Howard St.

WE WANT TO BUY
Surplus Aircraft Rad io & Test Equipment

We will pay cosh or trode yo u lwhoteve r you need )
for the fo llow ing items :
Test Equlpt. Signal Generators.
Measurements Corp . Model s 65_B
Boonton Radio Co . Models 2J2A, 235A.
He wl ett-P ack ard Co . Models 60 80, 612A , 624C .
Mil itary Models. SG-1A , SG-2, SG-I3 , SG-66A, MO·8JA,

TS-Sl0A.
Aircraft Navigation & (ammuniclltion Equipt.
ARC· 34, ARC-38 , ARC-5 2, ARC-73 , ARN-14 , ARN-S9,

ARN_73 .

Aircroft Instruments.
10- 249A 10-2S0A, 10-251A , 10-351 A, 10-387 .
W e a ls; w ont lete type Aircraft Radio a nd Rod or equip
ment monllfo ctllred by Collin $ Radio , Bendix Rad io ond Air.
crof t Radio Corp .
Write , Wire or Phon l!' if you ca n supp ly any of th ese .
Ask for Norm Eichner .

INLOTS 2J.
OF1000 "
2 COl.OR EACH

'NLOTS 211..
OF500 /2-
2 COLOR EACH

M1N.ORDEIl. 500 CARDS

CUSTOMCAROSa~EACH

WB2NVJ
U :] t~
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p lates and eq ualizing the specific g ravi ty
readings between cells, 4 to 8 amperes per
100 AlI of battery capacity for several hours.
lnitutl dUff/.!,(>: A forming charge or lon g. low
rate; used wlu-u placing new bat teries int o
service.
Trickle, constant current : A cont inuo us long
low rate used to keep a battery in cha rged
condition. (example : IOn mi lliamps/lOa All )
Emergency, hot shot: Used to put maximum
energy in to a batte ry in t he shortest time
u.ithont. scrionsiy damagillg the battery. The
emergency' charge should be avoided unless
close supervision is made of t he charge so as to
avoid excessive gass ing, or, temp eratures
above llOOF . Anot her danger fl ag during an
emergency charge is a cell voltage greater
thau 2.4 vo lts w hile the chargil1g current is
above the "norma l or fi nish ra tes. " D uring a
charge, gassi ng occurs when th e cell voltage
reaches 2.3 volts p er cell a nd will increase as
the charging progresses . W hen a p oin t is
reached w here most of the en ergy goes in to
gas, the amount of hydrogen released is a bout
one cubic foot per cell for each 60 a mpere
hours input. A 4% coucen trufiou of hydrogen
in the air call he an exp losive haza rd. Avoid
the emergency charge.
Temperature: T he p refe rred operating tem 
peratu re is about 7OCF'. T emperatures of
12.!j °F and more can cause early fa ilure of the
cells. Low temperatures reduce the capacity
of a but tery to deliver current. \ Vinter be
comes one of the times tha t batteries require
careful attention. For example, it is known
that the electrolyte will freeze a t the follow
ing tempera tilres and specific gravities:

D egrees F. Approx. Spec. Gr.
+::0 1.l00
+ 10 1.150

o 1.1 85
- 10 1.120
- 20 1.235
-40 1.265

Dry-charged batteries: T hese are us ua lly man
ufactured with the intention of storage for a
period before lise- say tip to two years . T he
p rocess consists of cha rging a nd drying the
p lates in a ca refully controlled a tmosp here
free of air or oxygen . \ Vhen placing these
batteries in service, they should be fi lled with
an elect rolyte about 10 p oints weaker than
the ra ted full charge specific gravity marked
011 the case. T hese ba tt eries should receive
an eq unlizing charge before use.

In conclus ion, lead-acid batteries do not
req ui re rou tine overhaul or solution changes
during their life except as a result of acciden
tal damage or spil l. , , , W5S0T
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or signal strength. Ski p Freely, K6H ~[S , who d id pioneering
with past Osca rs, is putt ing some gea rs and other mechanism
to his 8 ft. d ish to compensate for the fa raday field. j ohn
Chambers, W6XCZ, also a pioneer wirh past Oscars, has
elevation and a 16 ft . dish with a probable 24 db gain. lie
has made up the 3dh loss with gain . T he re was a thi n metal
foi l seroll made by ..\ ndy Dolak, \\'6\' HF , on his teletype
machine. and it has the names of all the participants. gh'ing
them the honor of having their names travelling in space.

T he Oscar 4 has the boys sta mping out chassis for 432 me
conver ters. ~Iany art' I!:t"ttinl: their fee t "l·t in lht" higher
frequencies. T here is muc h thought being given to the high
f requency antennas as .....ell.

..\cehir Landry , K6~bQ, " mechanical genius", gave the
fi rst shot in the arm 10 the project. Il l' made every th jng
look so simple. Jim Will iams, \\'6RTG, worked out problems
encountered in some or the stages of the game. D. E. Moore,
not a ham yet, flew to Denver, Colo. to check the mounting
holes in the frame that housed all four sa te lli tes. Il l' was
impressed by RCA's sliding rack which their sat ellite was
mounted on. He also tlew to Flor ida to mount the solar
panels and set th e spring type ejection system . T he pi n
which holds the spring is sheared off by a squ ib upon com
mand . T he spring not only tosses the payload out. hut starts
it spinning like a top. Roger Trap, K6SSN , was on the
antenna p roject . Harry Gold , W B6AW B, who works with
solar cells, d id a great job on the sola r panels. He at first
encou ntered road blocks. Xo one would give him da ta on the
cells we were to use. T his is where W . R. Hillard, K60PZ,
came into play. He is the boy who greased the skids a lillie.
He would Ito r il:ht to top management, then a little while
later people came carrying the specifi ca t ions to I la rry Gold.
There a re many hams at TRW, both management and
employees . Dr. Ruber xtenlee, D r. T hiel and others gave
their blessings 10 the project , as well as the Air Force. j ohn
Chambers gave technical d irection and bandied the political
end. Ron P itcher, not a ham, worked the hardest on the
project.

T here were a rew problems along the way: "tal changes,
trouble wi th logic . acuing three simila r banks of solar panels.
We had a li ttle trouble ge tt ing the shaker to get to 14 C 's
random vibration for about 30 seconds. This vibrat ion test
was witnessed by a represent ative fro m Marun Aircraft . He
had to be su re thai our te t rahedral-shaped satell ite would not
fl y apart and in jure their sa tellite which was adjacent to ours.
The shippin g crate which was I Yi in. 100 big for the plane
it was scheduled for for tlight created a hun t for a plane with
a bigger door. We were told about a month and Yi ago tha t
we were " it", # 1. Bill Orr couldn' t make i t. Oh well , we
made it . . . only to hea r tha t they knocked us into a
lop -sided orbit.

the ones that
headq uarters)
renter freq. :

December 21, 1965
n ear t:ditor:

:\ ... I write this information, lime being 12 :30, tbe T itan
3C W3" a SUCCl"SS. The Oscar 4 should be in the proper orbit
and ejected now. T he amateur sa te lli te should have been
turned on b)' I I .OS PST ttme. It is expected that it will be
tjc-elM ove r Equador,

Thl' freque ncies 1i~tM in the Sentinel were
we "'l'U' Il;oin.l:' 10 use , hut Rill Orr (Oscar
rhaoJot--n them 10 input : 144 .Jmc--iJul pUI
H 1.972 -/+ I Okc beacon Ireq. : 437.962mc.

The TRW Systems Radio Cl ub back in August , also
known as the ST LEA Rad io Club, was approached by John
Chambers, J im Ewing, Skip Freely, W . R. Hilla rd , and
ot hers, with the blessi ngs of Bill Orr, as to tbe possibil it ies
of the Club becoming engaged in the Oscar project. We were
asked to be a back-up for Bill Orr in case they could not
makt· the ir payload on time for the equatorial orbi t launch.
We tal ked it over and came 10 the conclusion thai since we
have a lot or good junk arou nd and the experience of past
satellite communica t ion sys tems under our belts , the r' rcet
dent, Mac McGrew, W 6YCZ, sa id "why not". M ac left the
Company for his own Business a lit tle later and William
:\lcClt"lIan, W6 HjU became president . He also work! in the
r.f. and communica t ion lab. Hector Nadal , K6RVO, Scc'y.
and Andy Dolak , W6VHF, Treas.

T he t ransmitter was built by AI j ensen, W V6DOW, of
I'actnc Semiconductors, a branch of T RW Systems. Output
of the transmi tter is apprOJlimately 2.7 watts . The solar cell!
are capable of producing 15 watts of power. T he output of
the t ransmi tter had to be sacrificed to keep it linear for
sideband operat ion. The t ransmitter has the capability of 6.5
walls, but had to be compatible with four modes : SSB, F:\I ,
:\~ I and CW . The checkout of the transmitter was done by
1I 1'rb GIH'd, K6Z r X . T he receiver is of cnmparahle design to
any other major satelli te, as the boys here at TRW Systems
have built them before. Ray Eastwood, K6~IWR revamped
1.18 mc receive r to a 144 .1 me receiver with a passba nd of
II kc. T he xtals used aboard Oscar 4 are those made by
Interna tiona l Crystal Co. j im Ewing, K8Rj:\I / 6 , was a
!tn'a t help with the entire project. He and Al L~, W6KQI,
and others helped with the beacon logic and the remote
control. T he remote control is a NASA and FCC requi rement.
The beacon timer interval is 8 minu tes, which is sub ject to
change with temperat ure encountered . The 431 me antenna
was dt'sili:ned hy I•. 1\. Cholewskl , K6CRT , and is a co
axia l dipole. The mounting hr-lgh th of the antenn a was
selec ted for the best radiation pattern . Th e three 2 meter
an ten nas arc all hooked up in phase. There is concern amonft
many of the boys as to the fa raday fiel d polarization in
space which will be a slow change and a loss of about 3db

OSCAR IV Is Up!

COMMUNICATION SYSTEMS

rex LABORATORIES
ASBURY PARK, NEW JERSEY 07712, U. S. A,

You, too-can enjoy \Vor ld renown TELREX
performance and value! Send for PL6G tech
da t a a nd prici ng- Catalog, de scribing t he
\Vorld's most popular communication a nten
nas, r otator-selsyn-indicator systems a nd ac
cessories! Expanded data sheets, including
your f avorite band, a lso a vailable.

SINC E
1921

"Beamed-Power"ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

with a MATERIAL DIFFERENCE!
Use, is one of t h e m o s t dependable

testimonial s of endorsement, and Te lre x
produc ts are in u se in 135 Lands
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors

Most any ty pe or quantity
R2ceiving, transmitt ing, special
purpose, magnetrons, klystrons
We will make you an immed:ate

offer in cash.

Special sale

HP·200BR audio
oscillator $65

Surplus communication and test equipment
ANjGRC·3, 4, 5, 6, 1, 8, 10, 19, 26, 21, 46, YRC·12

AN/PRC·B, 9, 10, 25

Test equipment with ARM, SG, URM, UPM, USM, and 1S prefixes

Communications: AN /TRC·l, 24, 35, 36
Receivers: AN/APR·9, 13, 14, R·388A, R·214, 8-390A, 8-391, etc.

Indicators: 10·250, 251 , 381, 251A, etc.

Aircraft: ANjARC·21, 34, 38, 44, 52, 55, 51, 13, 84

AN /ARN·14, 59, 61, 10

AN /APS·42, Bl

AN /APN·I, AN /CPN·2A
Also: Tektronix, Hewlett Packard, Booten, and General Radio
equipment, etc.

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212-925-6000

Power Tubes

This is only for oldtimers. You youngsters
who got your ticket in the last ten years know
all about th is, so just q uit reading now and
go on to something more exciting.

J have said many times that when yon get
a new H and book, don't throw the old one
away. T here is information in the old hooks
which is IIOt in the new ones-and really good
stuff, too. For one th ing there is no d iagram
of a superregenerntive receiver. It's mentioned ,
but no construction articles.

Anyhow, about power tubes. Before \ V\V 2,
a Taylor T20 was a real good tube that would
hand le about 75 watts with 700 volts on the
plate. IleA-809 would take 100 watts but
needed 1000 volts . Now these were transmit
ting tubes especially made for transmitters and
cost a fa ir price of change, about $5.00 20
years ago. T hey were quite large, too; about
the size of an 866. A 100 watt transmitter took
lip three units the sizc of a DX-IOO uud if yO ll

had a ruck to p ut all this stuff ill , then yOl I
rea lly had something to make you p roud.

Today, look at the size of a 200 watt trans
mitter, then take a look at the p la te vol tage.

FEBRUARY 1966

The tubes are nothing b ut recervmg type
tubes as shown in the RCA tube manual. This
is where the new Handbook lets us down. The
old books told what and how to run a receivin g
tube in a transmi tter .. . but not so any more.

A few examples of good receivin g type tubes
tha t thanks to TV (the beast ) gives good tubes
at half the p rice of the big tube cost 20 years
ago should include 6DQ6, gO walls for $2.08,
and the 6DQ5, a whopping 315 watts if you
air cool and for only $4.20 . If you want small
size, look a t a 6CZ5, smaller than your thumb,
which loafs along at 20 walls with only 350
plate volts for $2.05. If you want a compact
but potent rig, take a look at some of the dual
purpose tubes like the 6CX8. Here are a ll the
makin gs for a crys tal oscillator and final for
160 through 6 at 12 watts for $1.83.

\Vhat fun we could have had with tubes like
this just ru nning them at their ra ted value and
not like we d id a pair of the old 45's with slot
ted bases and 800 volts 0 11 the p lates to get
about 10 watts in the a ir on a b read board 30"
long X 12" wide, uud the power supp ly on the
floor. • . . W8Q u n
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98

II

30

14

18

21

76

13

5

25

29

32

4

37

32

19

36

I

4

28

31

15

10

12

J oseph Goudet
61 Adele Avenue
Haverhil l, Moss. 22

Crossword

Across

1. Hom
8 . Algeria

10. The Ticket
11 . Beam material
12 . Volume level tob.I
13. Spain
14 . He, ho
15 . Automatic load control
17 . To ma ke certain
19 . Sorts
21 . The band is--
22. Rag chew
23. Soon
24 . What you shou ld do in a net
26. New Hom Shire
28 . Belgium
79. Calc ium
30. Eire
31. This -- that
32. Citadel in UA 1
36. Between Conal Zone a nd Marshall Islands
3 7 . Known only to a few

Down

1. Inventor of e lec tric bulb
2 . Unit of inducta nce
3 . Type o f cu rren t
4 . Chemica l e leme nt
5 . Pr inters' mea sure
6 . Put into a ction
7. Mot ive
8 . Temperature scal e
9 . St ra nge

16. Fasten
17 . Wait !
18. On top of
20. RODS
2 2. The g uy who sto le m y rig
23 . Nearby
25 . Nearby
27. Evil s
33. ARRL appointee
3 4. OM
35. oi rebil

Solution on p . 114 .
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NEW YEAR CLEARANCE
TEST EQUIPMENT

TRANSMITTERS & RECEIVERS

Hea th , Apache, TX- l , 80 thru 10 Mtr., 150 wa tt $ 14 5.00
Gonset Camm. Ill , 6 M fr. 115 V. & mobi le •.... 135.00
Elmoc AF-68, Brand new .. .• .. . . • . . . . . .. .. . . 130.00
Sonar # 30, Radi o Marine, 3 5 watt, Brand n ew . . 165.00
Hillicrofter HT-40 , 80-6 Mfr., 75 watt . ... . . 50 .00
Globe-Chief Deluxe, SO-10 Mfr., 75·90 watt 25 .00
Globe Chie f 90A, 160·10 Mfr., 7 5-90 watt . ... . 25 .00
letfine # 240, 160 - 10 Mfr., 40 waft • • .. •... .. 20.00
Lettme #246, 40 Mtrs. 6L6's 20 .00
HalJ icrofter 5X- 140 Rc c. 3 .5-54 Me 65.00
Heath HR-20. Rec. 80-10 Mfr., SSB, AM, C.W. .. 85.00
PR6NA Receiver 23 .3 MC c rysta l cont. • . . . . . . . 18.00
HRO, M ilitary Rece iver, w ith 3 coil se ts 45 .00
Hommarlund HQ 129V, .54 -31 MC ••• .•....• •• 95 .00
RME-4350, dual conversion, 1.3 -30 M.C. • .• . • . • 1 15.00
lafayette Explor-oir ••• • • . • . •• . • ••• • . . .. .• . • 14.00
Heath GR-81 Receiver. ... . .. ... .. .. . . . . .. . . 19 .00

24.00
19.00

28.00
19.00
24.00
18.00
18.00
25.00
45.00
15.00

9 .00
15.00
29 .00
75 .00
24.00

35.00
18.00
12_00
24.00

25.00
15.00

9.00
18.00

39.00
8.00

40 .00
8 .00

18.00
15.00

65.00
18.00
14.00

65.00

25 .00
15.00
15.00
19.00

15.00

MISCELLANEOUS

FOB Hempstead

All merchandise is guaranted to be as represen ted.
When o rderin g g ive second & third choice if possible
in ca se your origi n a l ite m is sold.

25 % required with COD orders.
To ovo id delay, send suffic :ent postcce-c-excess will be
returned.

Navy RU Receiver & 3 coi l sets .
Navy GF t ype Xmitler & 3 coil sets, less M'tr .
B.C. 620 FM Xmitter-Rece iver 20-27.9 Me .
Tu n in g Un its, TN-I B/APR-l $10.00; TN-3/

APR-I . . . . . . . . . . . . . . . . .. • . . . . ...... . .. .
Power Sup p ly RCA 10 -D/ 3 50 I , 500 V.-400 mo .

420 V .-240 mo., 180 V .-240 mo., 180 V.
60 mo ., also 12 V ., Brand new in crates.
Approx . 100;;=0 . . . . . • • . . . . ... . . • .. ..• •... .

Dynamotor, PE-I03, 6 -12V., 500 V.-160 mo . . .
Modulator, RCA MI 22565, 3 45-485 wa tt •• .. • .
Brush Co;';':OA I record ing amplifier •• •• •.. _.•
Mark II , 8 -29 Xm itter • . . . .• .. . .•. •. •. .• .•
Aircraft Torpedo Camero, type 1 .. . . ... ..•. ..

r ower Supp ly Chassis, 3000 V.CT-300 rna .... $
B.C. 433-G Redic Compass Rece iver, new
F.M. Pol ice & Fire Band Rece ivers! Specify Fre q .

low or high bond . 115V.AC Crystal Cant .
Teletype II tube Receiver, l i S V . A.e. .
Ampl if ier c hassis, G.E. 6 tube, 25 watt .
A rc.-I , 'rrcnsmrtter Receiver, 2 Mtr .
Ameco P.S.- 3 su pp ly, 600 V . 150 mo. , 300V

- 100 rna 12 V.- 3 Amp. or 6 .3 V.-4 Amp.
Megger, Assoc. Research 218, Portable .
Freq. Meter, 9 06·D, 150-225 M.e. .
OAP W avemete r-Osc ., 150-230 M.e. .
TCS Sup ply for Xmitter & Rec., 400V.-200 rna .,

200 V.-100 rna _
Son a r CFC, 80-40 Mtr. exc iter & V FO .
Heath Transistor type direct ion finder .
Mor ine Tra n sist or Rad io-telephone, Ha rtm a n 3059
Heath DX-3 5 modified fo r 6 Mtr. only ..... _..
Power Su pp ly NT-20 120, 500 V. DC-280 rna;

310 V . DC-180 rna ., 22 V. Bias, 12V DC;
13V. AC .

Fre q . Meter, BC-638A, 100-1 55 m c .
Sig. Gen., 1- 12 8 , 15-26 M.e. & 180-235 m e .
Sig . Gen. , 1- 130 -A, 100- 155 M.C. • . . .. . . . . . . .
Wovemeter-Osc. 1030, 14 5-2 3 5 M.e. .
R C l Scaler, model 3, Ma rk 13 .
Be rkeley # 16 00 , coun ting rotc com puter .
B.C.-652A Re ce iver, 2-3 .5 & 3.5-6 M.C .
TA- 12 Xmi tter, 110, 80, 40 , 20 Mtr ., 10 0 wott

Wit h 115V. A .C. Power Supp ly .
B.C. 733 ·D Receiver 108-110 M .e. .
ARC-5 Tr a nsm itt e r for 2 Mtrs .
Freq . Shift Adopter, RCA-CFA-45 Dual

Diveraitv ...• ... ......• .. . . . .• . • .. • •• . .
TBS Xrmttcr, 60 -80 M.C. 100 W, also Receiver,

Ea. ..

Choke, 10 Hy. at 110 mo. •• . . .. . . .•• ..••. . . 1.50
Capacitors, 4 Mfd .-IO KV. $7.00; .5 m fd- IO

KV $ 4.00; 10 Mfd . 600 V $ 1.50; 8 -8-8 m fd.
500 V . $2.00; 4 -4 -4 -2-1 Mfd . 600 V ., $2 .00;
5-5 Mfd. 500 V.· _ $ l.OO

Transf or mer 5. 1 V - IS Amp _ • . •... 4 .00

6 .00
5.00

29 .00

12.00
8.00
5.00
5.00

7 5.00
49 .00

175.00

75 .00
69.00

125.00
45 .00
39.00
45.00
39.00
60.00
65.00
50.00
50.00

225 .00
39.00
29.00
35.00
29.00
20.00

100.00
75.00

FiJ. Tronsf.-6.4 V-6 .6 Amp., 6 .1 V-3 .5 Amp. . •

URM-26 B, brand new, Signal Generotor •• •.. .. . $ 2 9 5.00
URM-25D, Sig. Gen .---tJscd , g ood cond iti on . .... 325.00
Measurements Corp., BOR, src. Gen. . . . •• . . . .. • 450.00
Tektronix Scopes, 5 11-A D $175.00; 513-0 . . .. • 225.00
Freq, Meter,. Navy lM t ype, brand new in o rig-

in c ! pock ing ca se, with O rig. Co li b. book . .. .
Freq. Meter, som e a s a bove but used, good Condo
URM-26 Sig. Gen., used, good condi hon .
Scopes, Dumont ;;2 24A- $29.00 ; ~24 1-$49.00 ;

;;303 . • ... . . . . .. . . . . . .. . . . . . . .. .. . . . . . . 9 5.00
Scope, Eico ';:-460 , D.e. t o 10 M.C . for color or

b la ck & whIte T.V., etc..• .... .. ....... . . . .
Precise, model 3 00 C, 7 inch scope ..• ......••
Freq. Meter, TS-175/U, 8 5-1000 Me . O rig. book
Scope, Western Elec ., TS-34/AP .. .•.. .. . . . .• •
Scope, Hickok Osc illograph RFO-5, 3 inch • .. . . .
V .T.V.M., Hewlett-Pa ckard, 4 00-A .
V.T.V.M.-Ballantine ,#300 . . ... . . . .. . . . • . . .
Generol Rad io P- 522-A, 50- 100 Me . Sig. Gen. .•
Tube Checker, Simpson #1000, plate conductance
Tube Checker, Prec ise ';;:-116, for qu ick test .
General Rad io #561 -0, Vacuum tube bridge .
Sensit ive Research " THATC H" Lab. St d. meter . .
Sig. Gen., f ico ';;=31 5, 75 K.C. t o I SO m e _
V .T.V.M. fico ,#232, w ith probe .
Sig . Gen. model LAD, 2700-2900 MC .
Sig. Gen . Premier, 75 K.C.-150 M.e. •.•.. . . ..
Sig . Gen. Eico #322, 150 KC-IOO MC ..... .• .
Tu be Te ster, TV- 10 D/U-$150.00; TV-IO B/U . .

TV -3 B/ U

Trcnsfcrmer, 230 V. Prl., 3150 V.D.C.-500 rnc.,
2625 V.D.e.--600 mo. cpprcx. 100 lbs. . . • • . $

Notional 4 gong vcr. Cond., M in. 15 mmf. max.
225 mmf., with P.W. dr ive & d ial, boxed . • • .•

Blower, Rotron, Se ries 320-AS, 115 V. AC .
Dual Choke, 5 .03 HY.-600 mo., 3.48 HY. 600 mo.
Auto. Troosf. 115-120 V. & 208-230 V. 10 Amp.
Fit Trcnsf.• 5 .63 V. e.T.-14.5 Amp., 5 .35 V.

NEW PARTS

C.T. 13 Amp• • . • . . • • . • . . • • • • • • • • • • . • • • • •

AlGERADIO ElECTRONICS CO.
37 Greenwich St.
Hempstead, NY 11550
Phone SI6-IV.-9-0BOB
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lUarty Barrack WA2ZKR

advised by my lawye~s that
don't you ever proofread y

f'~~~ 1{fir:it~t~~r
have no other recourse but
should be tarrri and feath

iii Wa;,rne :
Re QST for August. p. 64, Bill Orr's letter. "The Multiple

Untruth." You have a printing press-would )'OU please chal
lenge Hill to stop speaking darkly of " masters in the art of
fantasy" and rumbling like an old volca no. If be is upset. let
him na me names. name inaccuracies, and with documentation
correct them. You know, considering his recent cold objectiv
ity, I think he means you and K6BX. bit

And while you have it open , reread the editorial on p. 9 .
At ftrst I thought John Trester wrote it , but for fun . try
to pictu re Arthur Godfrey as he might read it aloud with bis
inimitable inflec tions.

Dear " 'a)'ne,
A note about the article On Pi-Networks hy W8QUR. He

states that the big disadvantage to the p i-nets is low efficiency.
I .....ould like to say that the low efficiency is not due to the
pi-net. but to the all-band feature usually built into the net
work. I have been a commercial broadcast engineer for several
years and have built and designed commercial broadcast ere
tlous . I have yet to see a pi-net or for that matter. at-net.
that will not glve at least 75% efficiency, Where I wort. we
run 5,000 volts at 1.2 amps to the final amplifier. Givin, us
6,000 watts of input. Of this we get 5,000 watts measured at
the antenna common poiot. This is over 80% efficiency, Not
bad for a pi-net I'd say, Of course tbe final is class C. but
even a Class C amplifier can't give anymore efficiency than
the coupling network will allow. Trouble with low efficiency
pi-oetworks is the result of " Iow-efficiency" desi&n. not tbe
nature of the network.

I cenaioly en joy the fi oe work you 're doing Wayne. in
brio, ina: a:ood articles to the ham public. It 's about time some
one ,ot tbe scoop over QST. Thanks acain.

Jan Chadwell K1JBS
O,deD, Utah

Dear Sir:
In response to the art icle in the Nonmber issue of 73

"Lovers Lane" by :\1arianne Lattak, I must say that it drew
many aimllarities with a few escapades in hamming here at
WA0jHII . Wben my lovely YL saw the art icle. she sweet!)·
told me, " I told you so" . Since then I 've learned to keep the
rig at home when I dal e.

Dlln 1\l1l1er
f 'ljl Islands

Tom Holland WA0Jtlli
:\linneapolls, :\Iinnesota

Dear wayne,
This business about our working only certain DXers or

deliberately avoiding or delaying DXers from any of our spots
is absurd. Chuck and I work absolu tely everybody we hear
in the order we bear them, with one exceptio n. We've recently
gott en pretty fed up with the rude operat ing tactics and
poor sportsmansh ip of a number of DXers and, by way 0
a hint, we may delay working them until they behave. Un
fortu nately some of the fellows high up on the honor roll
are the worst offenders. For the record we have now hit
twelve spots. Four of them never having been active before
(8F Indonesia, 159 Spratly Island, He8E EOOn Atoll. and
TI 9C Cormiran Reef) , another four quite rare ( BY Com
munist China, ZM7 Tokeleaus, HS T hailand , and XZ Burma),
and have had abou t 60,000 contacts during tbe last three
months doing this. T he only favoritism shown contributors
is to mail direct cards to the 300 or so DXers who are making
this possible.

Kearney. Ncbrulta•

F.r ALL A.atour Tra...•
IIIlttwt. ,"uar.nt..tI tor 100
W.1ta All 12tO 888 PI.
Nit or Link DI"'" fWd.
ll.ht. Noat. W..thorll....t.

--

•

GfT INSTANT MONEYII
w. want your Burplus, obsol.'e , or . xc. u
iny_ tory e,ql,l ipment. components and peI.ul
He" grOl,lnd and air communication equip.,
tel etype, all GRe, PRC. ARC, ARN--all ....
Ifquip. What ha.... you? WE PAY TOP DOL
lARI W. make deal_owl And w. pay
fr.ight . T.II us whot yo", ha...~ot tomor.
row-todoyl
COLUMBIA ELECTRONICS-Dept. 7

4365 W. Pico BI...d . Los An .I.s Cal. 90019

A M A T E U R F A

L I C E N S E A L

V L E A H I

A L C S S U R E
I L K 0 P E N

C H I N N N

R E P 0 R H S
0 N C A E I

0 R K R E M L I N

K Y S E C R E T S

WESTERN RADIO

ALL BAND TRAP ANTENNA!
Rd..,... Int.....o"o.. uti
Nol" on All Mak" Short
W..... R I A • •Iok.. W.rht
Wid. R -,I.n 8u.o.....
CinAr .n All B.ndtl

T~II'"rttn :\Iod rl " L" frequency sh.1rt converter deslened
for two-tone AM or FM with UmJter operation available
by ewttch. SOlid Itate ratio corrector compensates for fad 
In e: alj:nals. Permit. copyme on Mark or Space only. Selec
tor maIDet de loop supp ly bullt-In with btu supply and
octal socket for optional polar relay to key t ransmitter .
6W6 lteJrr tube. PIUI'-In discriminator fo r 850 cycle or
other shifts. CatlWde ray or dual eye Indicator. Auto- start
control ~tem optional. Prices for 19"" rack mounUn,:
Mod"j "L" with dual 1'71' Sl99. Model " L " with C. R. t Ube
Indicator 527' . cebmet $1'.541

ALLTROHICS-HOWARD CO.
Bo ll. 19. Boston, M us. OUOI. Tel. 611-74.%-0641

.a.._.

Complete II Iho",o tot.l lenl:t h 102 ft. • Uh " ft. or 7S ohm
b. l. nced '",Inllne. Hi-lmp.ct molded. resonant triPl. (Wt. I
or;. I" I 5" 10nl:l . You Just tun. to d"lrld band tor bumllko
results. ElceUlnt tor ALL ."101·.1010 shert·.... reethers .nd
.matlur trsnllnltteu. For NOVICE AND ALL CLASS A.MA
TEURSI NO nTRA TUNERS OR GADGETS NEEDlIDl
I<;lImtnlt.. I .eplr.te .ntennal ",lth OIClnlnt pv!orlll.nee
I"lIannteed. nconlplcuous 'Ir Fussy NII.llblrllledll NO HAY·
WIRE HOUSE APPEAR.l.NCZI EAST lNSTAIJ.ATIONI
COlllPlote lneuucttona.
7li -U-20·1Ii·l0 Intter blndt. Comp!ote 115.95
40·20·15·10 lOoter. U -ft. (bolt tor 1'111'1"., c.mplll.o 14.1I5
SEND ONLY $1.00 (caah ct. , 1110' .04 ••J' POItm.n bllal'lCe
COD plus POItll:l Otl ,"h'd or .ond tull priN tilt pcMItplld
o1l lh l fT. CoJ:llplote illltillaUon '" techntcal lnatrucUone tur·
mlhod. rno information 0lI =an:r othor 1..•• miter Intellllli .

A"nablo onb' trom :

--aj"="'i[}-,"'"/-/-
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ARC·5 Tra ns m itter 7-9 me. w rtt
t en u p m any m a n y t imes, b ut
t ry and b uy one. Pe rfect ccndt
t ion in original acv't renew pack
a g e s , e ach with ind ividual log
and work s heets . This will no
doubt be the last of them.

$ 23.00

COLLINS ARR·15
RCYR 1.5-18.5 m c

Written up "73"
Ju ne. Tu n e a b le
with Collins PTO
and calib rator.

$45.00

Synchronous clock motor driving
a gear tra in t o p ro d u c e o ne
re vol u ti on / a ho urs w it h a na log
o ut p ut by m e a n s of a p rec is io n
10K pot . Reset w it h a nother bu.It
in 115 V 60 Cyc le motor. May
be taken apart for the 2 motors.
o n e a precision motor driving a
g e a r train and the s econ d motor
60 c ycle induction 115 volt.

Unbelie vable $1.50
Binary to Decimal relay decoder
plug-in board with socket. 10
micro min iature relays DPOT 12
vert ope rati on . $20.00

Digital Indicator d isplays f ig u res
on translucent window 0·9. Pl ug 
in bank o f 6 vo lt bulbs on rear ,
each bulb when energized dis 
p lay one d ig it on the window,

$7. 50

=-.

CV-60jURR (URA-8) FREQ. SHIFT CONY.
The model everyone Is look ing f o r . We have half
a dozen. made by RCA in new condition. Audio
type feeds from 600 ohm output of your receive r.

$15000

LM FREQUENCY METER w ith book $60 .00
CRYSTALONICS FET (Field Effect T ransisto r) wit h
spec s heet . See Dec em ber 73 for m ore tntorm a
t ion o n FET's . $1.50. 4 /$5

DIODES SPECIAL

$ 3.00/12 30¢ e ach
$ 10.00/ 12 $ 1.00 each

SILICON

800 PIV 400 rna
1000 P IV Studs 2 amp

AbO'fe is Q sntQIf Ie/eetion of choice surplus from our
large 72 page illus t rated cafalog. Send 20r production
& handling cost lor cotalog.

JOHN MESHNA JR.
19 Allerton St., Lynn, Mass.

2534 S. Michigan Avenue
Chicago, Illino is 60616

7.95
3.95
3.95
1.95
1.95
3.95
6.95

12.95
4 .95

29.95
75.00
67.50
35.00
35 .00
49.50

7 .50
19.95
7 .95
2.50

Send for FREE catalog # 131

ARROW SALES-CHICAGO, INC.

Power Supply- Small rig (5Y3l de livers
+215 v, + 6. 3 v, - 30 v bios . .... $

0·1 made 2 !t2" round ponel meter .
0·100 mode 2 !t2" round panel meter . .
0.2 made 2 !t2 " round pone l meter .
0 .3 vdc 2 !t2 .. round pcnel meter .

0-5 Arf 2 !t2 " round ponel mete r .
R4/ARR2 Versati le receiver w/ schemat ic
BC453/R23 Q5 'e< .
DM64-12v dynamotor 250v-150 ma ..
R13/ARC12 10 8- 13 5 mc VHF rece iver
8C342 receiver .
R105/ ARR 15 Collins receiver . . .
TCS receive r . . . .
TCS t ransmitte r
ART13 transmitter
8C4581T21 transmitter . .. .
Transfarmer- 22 60 vet at 500 vo
Transfarmer-l 060 vet at 425 rna . .
Transformer-BOO vet a t 100 rna .

Dear \\'a yoe,
I've been reading A.G.W. Ca meron's book on Interstellar

Commu nication. Very interest ing. T hey have such comple te
proof that interstellar travel is impossible and that radio
commu nication is the Only Answer .

It just happens that I have also recently read a book t rans
lating a scientific work about 500 yea rs ago. I'll quote a
passage from it :

To travel instantly /ro", O1IC pIau to anotheT:
T he genie Amphuoil presides over instant travel to all
places, and he is the genie who was called by Ki ng
Solomon the King of the Genies of Fl ying. And he comes
to you when yo u know his name, and it 's thus-

A 101 PH A
R OLA

MPH A R
o LAM

And this is tb e way in which it is done. Five days after
the full vrcce , fi ve things are to be taken , and th ey are
five stones, each from a place where no sun is to be seen .
T hen the magician, taki ng his hat and his shoes in his
hands, goes to a place whe re there are high winds, and
he calls in a loud voice, so that the genie may hear him.
And he calls u pon him in these names, " A mpha, Rola,
Jlphar, Otomt" as it is written in the sq uare.
Y can' t help having a strong feeli ng t hat a lot of what we're

writing now will look somewhat similar 500 years hence,
So radio ccmmuntcattcn is the O1IIy possible means of com

munication?
Hah l and a magicall y summoned genie is the only way to

cross the Atlan tic in a single day, too. It is, if you don't
know any useful amount of physical science. And If you know
a little physical science, you can " prove" conclusively that
interst ellar travel is impossible, that UFO's ca n' t exist, and
that radio is the only possible commu nication method.

Wonder what the speed of thought is ?
:\Iaybe telepath y doesn't depend on electromagnet ic phe -

nomena, and isn' t , the refore, sub ject to relativistic limitations.
J ohn W. Cam pbell W 2ZG U
Editor
Analog Ma g a zine
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Amperex Varactor Theory and Applications

Knight-Kit VHF FM Receivers

The new Knight-Kit VII F F~I receivers arc
an ideal, inexpensive way to monitor commu
nications services for emergencies, business or
just plain snooping. One covers 30-50 me and
the other 152-174 me. They come with pre
wired and aligned front end and arc very easy
to build, as are all Knight-Kits. Squelch is pro
vided with a front panel adjustment so you
won't have to listen to all sorts of ignition
noise, hiss and other racket. Price is a low
$39.95 and you can get more informat ion from
Allied Rad io, 100 W . W estern Ave., Chicago,
Illinois 60680.

Broadband Receiver Protectors

A new Amperex applicat ion booklet covers
theory of veractor multipliers, practical multi
p liers, filters and a working tripler using the
8458 twin tetrode and a I N4885 vaructor
(very similar to W9SEK's article in March 7~)
to get 22 watts on 450 me at lost cost. Copies
of the report S-124, S-l 05 can be obtained by
writing 00 company letterhead to Amperex,
Hicksville, ,'.Y. 11802.

Servicing with Dip Meters

A useful new Sams book is Servicing Idtll
Dip Meters by John Lenk. All hams know how
valuable dip meters are, and this book tells
vou how to use them for the many measure
ments they can make: resonance frequencies,
capacitance, inductance, antenna matching,
crystal and filters, imped ance, Q, wavelength,
fie ld strength, SWR, etc. T he book, catalog
number D~[L- l, is available at your d istributor
for $2.95, or from Howard Sams, 4300 W.
62nd St., Indianapolis, Indiana 46206.

Harvey Radio Catalog

Harvey Radio's fat (over 500 pages) new
1966 catalog is now available. It covers about
all the industrial, amateur, consumer and pro
fessional parts. You can get a copy from H ar
vey at 60 Crossways Park 'Vest, Woodbury,
N.Y. 11797.

Cambion Chokes

Cambridge Thermionic (Cumbtou ) has an
nounced a series of new sh ielded chokes that
provide high impedance in an extremely small
package. They're only about A inches long
and .2 inches in diameter. but come in values
from . 1 uh to 100 1111 r. For more information,
contact \V. G. Nowlin, General Sales Man
ager, Cambridge Thermionic Corp., 445 Con
cord Avenue, Cambridge, Mass.

W hy b uy p rotection ? Radiation Devices
Company claims in their b rochure RP-I ,2 that
you need it to p revent transmitter leakage
th rough inadequa te antenna transfer relays
from damaging costly transistors, mixer diodes,
and other solid state units in your receiver
front end. Two models are offered: the RP-1
covering- from 3 to 54 megacycles with better
than 70 db isolation and the RP-2 for low
noise VHF-U HF use with better than 40 db
isolation from 50 to 450 megacycles. T he RP-l
also may serve as a T;n switch with transmit
ters of less than 25 watts output. Neither
model requires tuning or will generate har
monies which cause TVI. Power for operation
may be derived from your transimtter or re
ceiver, Choice of type N, RIIC, U IIF or RF
Phono connectors. RP-1, $10.95; RP-2, $12.95
postpaid. Box 8450, Baltimore, Maryland
2 1234.

----_.
~

_.--
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New Band W TVI Filter

The new Band \ V model 427 rf filler will
virtually elim inate extraneous TVI-causing
frequ encies from transmitters operating in the
25-,50 mc range. It can handle 1000 watts a t
50-75 ohms, and comes with UHF connectors.
Price is $ 19.86, ship p ing p repaid. Barker and
Williamson, Inc., Bristol, Pa.

ABC's of Microwaves

As our use of the spectrum extends higher
in frequency, it becomes in creasingly impor
tant for hams to know as much as possible
about UHF and microwaves. A simp le way to
do that is with the new ABC's of Microioaoes
by Charles Woodruff. T his easily understood
book makes extensive use of the pictorial tech
niques and clear language that has marked the
other books in Sams' ABC series. A~1\V-1 has
144 pages and costs $1.95. It's available from
your local wholesaler or from Sams, 4300 \V.
62nd Sr., Indianapolis, Indiana 46206.

Inventor's Idea Book

BROAD BAND BALUN $10'"''''
• Flat in the amateur bands In U.S.A.
from 3 t o 30 M es. • Full legal power _ Fully
wea ther sea led • Ma tches coax t o antenna o r
ba la nced l ine. a Improves effi ciency a nd radia
t ion pattern.

Two models, I to 1 or 4 to 1 impedan ce rotio
Size I V4" 00 x 4" long. W t. 4 oz .

FUGLE LABS 1835 Watc hung ave., Plainfi eld , N.J.

~=========",,1,

VH F- UHF
Converters and Preamps for 50 rhr u 432 Me.

W rite for lit erature.
Send for a sample copy of t he VHF'cr. the
only maga zine fo r V HF and UHF hams.

Parks Electronics, R I. 2, Beaverton, Oregon

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

THE FAMOUS

No. 19 MARK III
TANK TRANSMITTER·RECEIVER

Want to invent someth ing that can make
vou rich? The new Inventor's Idea Book by
George Lawrence expla ins the challenge of
new inven tions, stimulates your creativity and
outlines 175 specific suggestions for needed
inventions. It's 128 pages and the p rice is
$1.95 from the publisher, Howard \ V. Sams
and Co .. Inc., 4300 \V. 62nd Street, Ind ianap 
olis, Indiana or from the be tter distributors.

Two·Way Mobile Radio Maintenance

>

This p ractical field servicing book by Jack
Darr is an up-to-date guide covering modem
mobile servicing, planuiug, installa tion and
muintenauce . T he au thor writes from practical
experience nud the hook is well illustra ted
with on-the- job photos. 'L'wo-\Vay Mobile
n adia Maintenance, TWD·2, 256 pages, $4 .95
from Sams, the publisher or your local elec
tronic distributor.

FEBRUARY 1966

NORTH AMERICAN
ELECTRONICS Co.

P.O. Box 878. PLATISBURGH, N. Y. 12902
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CUSTOM TRANSFORMER DESIGN
w. Ipecial ize in winding (uslom tra nsformer. fo r hams
and indus try: plote, pow e" fi lament, si ng le a nd three phase
typu plus swinging and Imoothi ng u,otlo,s. All w Olk gua r
anl.fit for one year. Don" ,ettl. fo. a comp romise . Gel
exact ly w hat you need b y w rit ing us for (I fr•• qu ota tion .
High qual ity wo.kmanthip-fost delivery.

PETER W. DAHL CO.
401 4th 51. , S.E . Minnea polis , M inne s.olo 55414

Back Issue BononzQ
Curl up this winter with 20 assorted f ascinat in g bock
issues, o f 73. They' ll keep your m ind, imagina tion ond
solde ring ,ron wa rm t h rough the cold n ights. Our
choice (but on exce llen t one, o f cou rse) at t h is low
price. 20 for $5.

Cheapskote's Assortment
Eight fabulous bock issues o f ou r cho ice f or a puny
$2.

Single Bock Copies
Ind iv idua l bock issues are 5~ apiece except all of
1960, February, M arch and A pr il 1961 and June and
N ovember 19 6 2, which are $1. January 1961 and
December 1962 aren ' t available.

Bound Volumes
1962 and 1963 baund vo lumes are beaut ifu l and $15 .
We' re going to make up m ore 19 64 and som e f or
1965 , bu t it' l l ta ke a wh ile.

Binders
Binder s are ava ilable t h rou9h 1960-61 , 1962 , 1963 ,
1964 . 1965 ond 19 66 . They re $3 apiece and if you
order them N ancy will hate yau 'cou se they 're hard
t o wrop .

73 Magazine Peterborough. N. H, 03458

Amperex Heat Sinks

Here's another clever idea from Amperex.
It's a heat sink for manufacturers of solid
sta te phonographs. etc. The interesting thing
is that the sink is slightly bowed so that it's
easy to insert TO-l transistors in it, but tight
ening the sink to a chassis straightens it out
and clamps the transistors very firmly for ex
cellent heat dissipation and low thermal re
sistance. It could save a lot of time for manu
facturers since there aren't any separate pieces
to put together. align. etc. More information
from Amperes Semiconductors. Slatersville,
R.!. 02876.

Silver Plated Wire and Tubing

Single. $3 .50 to $6 Double. $5 10 $9
Write, Wire or Phone for Reservations

PLaza 7 - 6360

NICHOLAS A. NICHOLAS
Manager

Wide Band Amplifier

Modular, solid state silicon, wide band am
plifiers for preamplifier and general lab use in
50 ohm coax systems are available from Radia
tion D evices Company. Frequency response is
within Doe decibel from 10 to 2.50 me. Spot
noise figure is 5db at 200 meso Cain over the
Doe db bandwidth is guaranteed to be 10 db
minimum. Modules may be cascaded for higher
gains without instability. Maximum input volt
age for linear opera tion is 500 millivolts peak
to-peak. Model WB-II is internally powered
by two 9 volt transistor batteries and model
\VB~lE by an external power source. Connec
tors: N, nNe, UHF or RF Phono. Price:
$20..50 each, either model, postpaid. Box 84.50.
Baltimore, Maryland 21°34.

Radiation Devices Company offers silver
plated wire and tubing of pure copper for use
in critical tuned circuits of p reamplifiers, con
verters, and transmitters . T he plat ing is 0 .5
mils thick in accordance with Federal Specifi
cation QQ-S-36.5A. Wire is available in # 16,
14. and 12. Tubing is }~" outside diameter.
Price of any size is 401 per foot . Minimum
order $2.00 postpaid. Box 84.50, Baltimore,
Maryland 21234.

- Just one step
from Radio City

- Fifth Avenue

- Times Square

- Broadway Entertainment

New York

......i[~L ~
106 WEST 47th STREET

2 Block. from Rockefeller Center
NEW YORK 36, NEW YORK
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Precision Coaxial Terminations

T wo series of precision coaxial terminations
are offered by Radiation Devices Company.
The LP-I series a re capa ble of dissipating one
watt and a re useful for te rrni na ting test p ieces ,
noise genenuors, directional coup lers , and mav
he used as standa rd s in s\vn bridges. VS\\'R
of LP-I ser ies te rminations is less th an 1.0.5
from d -e to 1300 megacycles. Co nnectors:
Type N male or female. Price: $ 12.00 each,
postpaid. T he .1\11'-1 series arc designed fo r
medium power; up to 10 watts continuous in
50 ohm coax without heatsink and up to 25
watts with suitable heatsink. Y5WR of ~IP-l

series terminations is less th an 1.10 from d-e
to 1300 megacycles. Conn ectors: T ype N male
or female. Price : $22.50 each , postpaid. \ Vrite
for brochures LP-l and 1\ IP-l for more infor
mation . Box 8450. Baltimore , Maryland 21234.

TELETYPE
PULSE GENERATOR

AND POLAR

RELAY TEST SET

I-193C
Rebuil! by U. S. Gov'!

• Gener. les perfect 22 millisecond (60 wpm) element pulses tor
. djustine r.d iote retypewriter tra nsmitter h yers. receivine converters.
repeaters. etc. lor zero bi. s .

• Tesls static and dynamic performance and permits pre<:ise adjust·
ment of . ny 215 or 255·type pol.r relay h.ying ten pin or eight
pin two -row, or octal or noval bases.

• No inter nal power required. Operates from any loop supply ,
rect ifier or " 8 " battery, capable of supply ing 115 to 130 voltsDCat 25 mao
• Will mount in standard 19 inch flCk panel if des ired.

• Supplied complete wi th two 255 ·type polar rellY' and power
input cord sets.

• Cost government over $600 .00.

TELEMETHODS INTERNATIONAL

ELECTRONIC MESSENGER
FACSIMILE TRANSCRIBERS

R. ady '0 e perat $14 95Sati s fact io n g ua ranteed

F. O. 8 . Harrisbur • Pa. •
Cra ted for expert . ~h ipPine weight : 150 Ibs.
(Ohio residents add 3% sales tax)

Cleve land, Ohio 44118p . O. Bo x 18161

LARGEST SELECTION in United States
AT LOWEST PRICES 48 hr. delivery

Thousands of frequencies in
stock. Types include HC6/U.
HC18/U, FT-241, FT·243,
FT·l71, etc.
SE ND 10~ for cata log witil oscillltlN"
clrulh . Rthndd on lint ord&r.

~::;;E=====:;::=240=O=B=C="="='=I=Dr.. Ft. MYil fI , Fla. 3390 1

432 mc Preamp

All of you on or planning to go on 420-450
me will be interested in this inexpensive tran
sistor preamp. It gives over 17 db gain and
less than 5 db noise figure . llandwidth is
about 4 me. It tunes the whole ham band and
even up to UH F channel 34 . Size is 2 x 2 x 2,
power required is 12 v at 1.5 rna , and the
preamp comes with BNe connectors. They'll
even make them up for other frequencies.
Price is a low $12.50. Tom O'Hara W60HC,
10253 East Nadine, Temple City, Ca lifornia
91780.

ATV Research Catalog

Interested in ATV? Isn't everyone? You
should get the ATV Research catalog. It con
tains many interesting goodies : complete kits
of coils and other hard-to-find parts for TV
cameras, lenses. mounts. vidicons, shields.
printed circuit boards, etc. F or a cop y, write
to ATV Research, P.O. Box 396, So. Sioux
City, Nebraska,

New or like new, two speeds. EM180TF (1 80 rpm)
an d EM360TF (360 rpm). Auto-start, narrow ch,
S.S. Band. Transce ives over wires, te lephone, rad io,
microwave, etc. B. Bearing Syn c. Hyst. motors. 2
wi re c ircuit. TRANSCEIVER, elECTRONIC AMP.,
CABLE only $150 FOB OAKLAND. Precision Power
Supply a va ilable if needed.

Quantity price on lot, hurry !

GEORGE BELLING ELECTRONICS
P.O. Box 1647, Oaklan d, Cal ifornia 94604

Phon. : 415·536·6000
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. (Continued frmn page 4)
lug guns would he glad to spa re a little timc
~Hl intruder duty with a vigilante net proviJ
IIlg some extra mark or space signals for com
mereta! BTTY sta tions. These sta tions must
have alJsoIlI tcly pe rfec t ('opy you know, so it
rcallv would n't he d ifficult to 1I 1<1 J.. (, it p rofit 
a ble for them to find a bet ter c-hannel. n amed
shnme i f Cuba, Hait i. r -tt-. . gf' t pll sl1('11 0 11 1 o f
om hands ... ri j:!ll t?

If any amateur or c-lub or net is iutr-n-st..d
ill l'oord ina t illg the Vigilant es I w ill coope ra te
to the fu llest with 73. I suggest that those in
terested in helping out on .such a p roject get
together on 38 15 kc at OO()()Z and get things
sta rted . -

lTV Heport

The crushing defeat suffered by the U.S.
a t the xtontreux, Switzerland, I.T.U. confer
ence in November poses even more problems
for the next conference . • . the one where
ham radio stands to lose its shirt . What h ap
pened? W ell, the F rench, Soviets, Africans
a nd Asians got together and clobbered us.
The U.S. came out of the confe rence with not
one single p roposal adop ted and with not one
American national on the executive roster of
the governing body of the LT.U.

The French have always been extremely
uncooperative about amateur radio. Their
regulations a re, 1 believe, the most stric t in
the entire world aIHI they certainly have one
of the smalles t 113m populations of any mod
e rn country in the world . . . about one ham
pCI' 20,000 p opulation as compared to one in
BOO in the U.S. France made a determined
effor t to take away much of 10 meters in
1959. One wonde rs what France might be
like today if the government had encouraged
amateur rad io, thus making it possible for
them to have a large and growing electronics
industry buil t, as it is elsewhere, on a founda
tion of amateur operators.

There is little amateur opera tion in the
Asian and African countries and thus little rea
son for these countries to support amateur
radio. W e have an important story to tell these
countries for amateur radio could be of great
value to them . .. but I wonder if w e will get
that story told in time. The only organization
in the w orld that is working on this problem
is the Institute of Amateur Radio. Frankly, if
every amateur doesn't jump immediately to
support the Institute, I think w e will have an
awful time w ith our consciences along about
1970. 1 think the disaster can be prevented,
but it is going to be a lot of work and be ex
pensive. . .. Wayne

120

AHEA news
Though fe w of you have p robably ever

heard of the Amateur Badia Editors Associa
tion, it is a "club" made up of the ed itors of
ham club bulletins . . . or a t least it is Slip·

posed to he . ,\ B E" was sta rted by \\'RBAII
hack in H)(lI with the idea of kt' f' ping editors
informed on curren t amateur events . Un for
tun a telv it evolved in to a monthl y lmlletiu
devoted 10 biographies of those thai pa id the-ir
$7 .50 to join the Assrx-iatiuu am i not much
else. All told some 200 people, mos t of them
hams, paid to ha ve their biographies published.

Things began to look up for the AHEA
when Bill \Velsh \VA6VTL, an Edison Award
winner, was voted President. Bill go t together
with the D irectors of the Association a nd drew
up a new cons titution w hich would put AREA
back to send ing out news. The new cons titu
tion was sent to the members for ra tification.
\Veil, \V8HAII had to do something fast to
hold onto his $7.50 biography business so he
ignored the new and old constitutions and
sent out word that he was holding an election
im rnediatelv with DL4H U as the onlv candi-• •

date for president. I wrote DL4H U about this
and got word from him that he knew abso
lutely nothing about it and that he was writing
to BAH to tell him that he was not available .

BAH apparently sat down at his typewriter
and held an election for AREA. I got an an
nouncement from him that he had elected
himself president , vice president, secretary
and treasurer. Quite a landslide for him.

In the meanwhile the members turned in
one of the largest votes in AREA history over
whelmingl y accepting the new cons titu tion . It
looks as if the Association is goillg to con
tinue on a nd grow healthily, hilt without
\r8BAH ... one of the little dramas tha t
are part of amateur radio.

F or inform ation on joining AHEA drop a
line to Bill Welsh, 2300 W. Clark, Burbank.
California 9 1506.

W2NSD /6
I'll be out in Los Angeles for the first week

or so of F ebruary and would like to visit as
many clubs as I can during th is p eriod. There
are many fascinating things going on behind
the scenes of ama teur radio that I can't possi
bly write about in 73. In person I can sp ill the
beans. Bill \Velsh WA6VTL will set up my
sched ule of speaking so program chairmen
should get in touch with him at 848-9340.
Skeptics and official ARRL hecklers are most
welcome. I am seldom du1l.
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o 2S-Amp.

PRY Sal
o 50 .95
o JOO 1.35
0 150 J,65
o 200 1.9 5
0 2 50 2.25
0 300 2.50
0 400 2.86
0 500 3.25
0 600 3.89

I ~~kJ.l ,<: ". n" ~ " .~ •. mo" .)'
""l. ~. I n~h"'. ",,"Ia !:.--.oov !: . ,..1 .
1<" ..... 1< I lb. R. ' ...... n .. l 3~ d.:rl,
C o I' . 2:,<:,"..

U 5 0 .6 5
0 100 1.1 0
o 150 1. 35
o 200 1.69
0 2 50 1.83
0 300 2.09
0 4 0 0 2.50
0 500 2.88
0 600 3.50

o 16-Amp.
PRY Sale

SEMI·KON·DUCTORS

P
O LY
AKS

FACTORY
TE STED

~
10 PNP SWITC HING TRANSISTORS . no tes t ,au t $1
10 NPN SW ITCH ING TRANSISTORS, no t es t , a sst. $ l
1 ~ PNP TRANSISTO RS , (' ),; ' 2 2 ,2 ~:I;' . 1 (l 7 " 0 1....t $ l
15 NPN TRANS ISTORS , axas . 1 7 0 . 44 0 . nn t .. s t $1
30 TRANSISTORS. rr,lf.a\uli " US... jfM. ro" nu I('>;t $1

§10 FAMO US CK72 2 TRANS ISTORS, pnl' no tut $1
5 2N 107 TRANS'TRS . h ) ' (, E , lonl' . r-oo. a ud io I. llk $1
2 40W NPN SILICON MESA 2 S 16 48 J ·2 :o.: 1 0 ·t 8 $1

o 4 2N21 3 TRANSISTORS , ", j" ,'r-"""I', 1'02 2 . . , . $ 1o 10 M ICRO DIO DE STABISTOR S, " I"'''Y, "i li,. " n : . $ 1o 3 2N 706 500 MW, 300MC NPN PLANAR , TO -I ii .$ 1
O :l 2N255 POWER TRANSISTOR EQUALS , T03 "R~"$ 'o 2-500MC , 2N708 NPN :-ii I; ,,, ,,, Il l"""r 'ro.m . . $1
I I 3 2N 7 1 1 300MW . 300 MC, PNP MESA. TOl8 . . 1

TBJlNSITBON
TESTED SI LICO N CO NTROLLED RECTIF IER S

o 85 WATT 2N424 PLANAR , " i li.." n, -ru . na IIpn 51
o 6 1RANSITRON TRANS'TRS, 2:\ :1 11 . Ilo I ,·" t . n p " $1

4 " TE XAS" 20 WA TT ERS , 2:>i I H:I I'_ 11I 1:!,w/ s i,, 1< $ 1
4 2N I70 1R ANSISTO RS, h y (;E.. 111'11 for )'l" ..n ' l ,., $ 1
6 TRANSISTO R RADIO SET, " "".i f". dri ' ·.. r- I' I' . • $ 1
25 GERMANIUM I. SILICON DIO DES, nn te- s t • . $1
25 TOP HAT RECTI FI ERS . " i li ,·un . ':' r. o",:o. nn t ...s l $1
3 2 -WATT PLANAR TRANS'TRS, 2 :"6 9':'. l oo",c $1

U 4 2N 35 TRANS ISTORS , "1''' , b ) ' S)'I\'" ni" , T022 . $1
U 2S " EPO XY" SlllCON RECTIFIERS " n I .. " t . •• $ 1

D
u 4 ZENER REFERENCES , 1 :" ·1 2 ~ , t>- ,'olt. "ili.." n . $ 1

2 "TINY " 2NI613 2W. rocnc. 1'0 41> ea"e, 111)1\ $1o 8S WATT 2N1212 PLANAR, drift. l Ome, llI'n . ...$1o 4 2N4 3 OUTPUT TRANSISTORS, h ) ' ( it: , I.n l_, TO" $1

B4 2N 333 NPN SILICON tr:msi" tors . b )' cs, TO;; $ 1
: 10 2.6Amp RECT 'I , " lu, ls, .i lit-un . ,,0 to .·10 0 \- .$1
o 10 30-MC TRANS ISTORS. silic"n , 1'0 1."1. li t. tes t 5 1

~
r Ll CLA IR EX CL505 $100 I~;~ PHOTO C1U
.. .5OCt" dl&. X ~. I.

.-
.j >. DELCO
*I~ HIGH POWE

PNP I OOW.tt /15AmD HIP••er $1
~ II' TO .ll6 C. .. I 2 NUI. «2. 277.
~ 11 211, DS.\OI UII t. se Volts

a " EPO XY" 3000 pill 200 rna RECTIf iERS . . 1 .00o " EPO XY" -6000 Dill 200 rna RECTlflElS _2 . 5 0

1O c FOR OUR " SPRING" .... RGAIN CATALOG ON:
rJ Semiconductors f. Pol, Paks n ' a rll

o 7-Amp5

PRY Sale
U 50 .45
0 10 0 .65
0 150 .7'
0 2 00 1.00
0 2 50 1.35
0 30 0 1.50
0 4 0 0 1.95
0 500 2.50
0 6 0 0 2 .95

Sol II!'o 95,

~
1.10
1.35
1.50

ACTUAl SIZE

J046

TRANSISTORS
S u p plied with

SILICON PLANAR S
, ....". Audia , RF.

U ll l f l h ol'

o Poly Pales Exclusive

3
MP EP X RECTIFIERS

o
for

10 TRANSISTOR f UCTIOl YTICS; l Omt t o 5 0 0m tSl
5<1 CO ILS & CHOKES. i f. rt, a nt , 0 ..... . & m o re . . $1
3S TWO WATTERS t i ncl: A, fI . , 1) ":e t oo! ••. $1
15 HALF WATTERS, a ,t in('l : _-\,B. , :; ~c t oo! •. $1
60 HI.Q RUISTORS. 1/:. I, 2 W. 1 ~ &. Iii ':C ~'al \l e-s $1
10 PHONO PLUG & JACK SETS• .t u ne-~. amps • . $1
MAGNETIC I U D SWIT CH, /il' hu." sea led •• •• •• $1
30 " YEllO W" MYlA R COND EN$ U S. autd " :I.I $1
60 CERAMI C CONDENSERS, di sn. n p o ·.. . to ,05 $ 1
4G "TlNY " RESISTO RS , I /I OW. 5 % t oo! •••• $1
10 TRANSISTOR SOCKETS t o r Imp-npn transisto':!' $1
40 WOR LD' S SMA LLE ST CON D., t o . OS m C • ••• $1
4 TRANSI STOR TRANSFORMERS, a_~ .. I . worth $ 25 $1

WORl D' S
MOST PO PULAR

1000
PRY

IJ

[J

8
INTEGRATED $1 49
FLIP-FLOP ......n...__

10 WATT
ZENERS

.:(":; 0 e v hch
C 1 2 V C 70\/
D I4V o eev
o 20V [1 !lOY

OTHER C "4V 0 10 0 V
o lt4l\j '" 0 3Dv 0 110V

D . SV C 124V
C $0\1 0 1 1;0 \ "

SILICON POWER STUO RECTIFIERS
AMPS 25 PlY SO PlY 100 PlY 200 PlY

3 § 5, § 7, §'" § 19,15 1Sf 22. 40, 6 Sf
35 . 39 c SOc 75c 1.19

AMPS 400 PlY 600 PlY 8 00 PlY 1000 PIV
3 ~ >S, § 3Sc 0 4Sc § .9,

15 90. 1.35 0 1.59 1.79
JS _ 1.90 2 .50 0 2 .95 3 .50

750 Mil TOP HAT ANO EPOXIES
Sole PlY Sole PlY

~
5« 600 0 19( 1400
7« 800 n 14 , 1600
9 ( 1000 R5 1 c 1800

!!!!!!!~'~3~' 1200 69C !,!!,!!,!!,!~'~OOO~!,!!,!~~~

R

r

~
lI.$ WORTli OF
• • TII""S ISTOIIS

,

• ItI: C TIFll:lIS
. II IE S I S T o It S ,
• COHOE""£"S FREE
• D IOOlS • IE:T

~~OTH FREE W ITH ;~~o'OR 'D9E~
$1 PARTS PAKS
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ll:ECElvns. K5JKX._rf you won ' to build a receiyer or to
reo II)' unde"'ond )'our receiyer, 'hi. i. ,h, book for )'011. I'
coy," ever)' ospec' of rece iying in author Ky les usual thorough
manner. $2.00

SIMPLIFIED MATH FOR THE HAMSHACK
-«8LFI.-This is Ihe simpled and eosi,st
to falhom ellp lonalion of Ohm 's Low,
squares, roots, powers, frequency/m"ers ,
logs, slide rules , etc. If our scllools eyer
got wind of th is omoting melhod of un·
de"'onding ba sic moth our kids would
have a 101 len ' rouble. 50 f

CW-W6SFM .- Anyo ne ca n lea rn Ihe code. This book, b)' on
u.pe r' , lo)'s in a good loundo lion for later high speed CW
abil ity. SO.

FREQUENCY MEASURIN~W0HKF-Eve r wonl to sel you"elf
up 'a measure freq uency right down 10 the gnofs eyebrow?
An exp , r' I"ts )'01,1 in on all 'he secrets. Jo in Bob high up on
Ihe lil l of Frequency Mea suring Tell winnerl. $1 .00

* Pric_$2 pM 25 words for non-comrnercicrf «"; $5 p'" 25
won" for bus in" s venl\wes. No d isplay ads or og,,"cy d is·
coyn'. Include Y'O",r check w ith onfer.

* Type copy. I'hrate and P'Unctvot. .:o:actfy as y. ", w ish It to
oppem. No all·copltol ods.

* We w ill b e tto. Jud g . of suitability of ods . 0"" Nsponllbll .
ity f~ erlon _tends only to prinlin. a COfftd ad 'n a
lat", iss",• .

* For $1 ex tTo w e con maintain a ,.,Iy ball: fM you.

* We C(lnno' check Into eexh advertiser, 10 C(Neat Emptor • ••

TOOOOBES. TRANSl\U'ITING-SPECIAL PURPOSE.
New boxed, guaran teed ••• 6CW4.$1.40, 6146.$2.55,
417A-$3.95, 826-$6.00, 6360-$3.45 ••• Free catalog .••
Vanbar dist, Box 4-UX, Stirling, N.J. 07980.

CARE AND FEEDING OF HAM CLUBS
K9AMD.-Coro l" did a thcrcuqh research
job on over a hundred hom "I ubI 10 find
our what aspects wenl 10 make 'hem suc·
cessful and what seemed 10 leod to thei r
dem ise. This book tel ls all and will be in
valuable 10 all club officers or anyone in
terested in form ing a illcceSlful hom clu b.

$1.00

PRINTED CIRCUIT materials. Three sample pieces and
details. One dollar, Betty Lou Nolin, 35 Arbor Drive,
New Ha r tford , N.Y. 13413.

ART'S QSL'S Samples 10(. Art Bliss , 1829 N. Catalina
St., Burban k , Californ ia.

CONVERTERS $10 an d up. World's largest selec tion of
frequen cies. Ham TV vidicon cameras and parts a t low
factory-direct prices. See them all now in our full
page ad In this issue. Vanguard Labs, 196-23 JamaIca
Ave. , Hollis , N.Y. 11423.

ATV ANTHOLOGY . W0KYQ and WA4HWH.-A collection 01
rhe construction and lechn ico l articles from Ihe ATV Experi.
menter . Includes a complete, lIasy to build vidicon comtro
a nd SO o ther projects . The a ni)' book ava ilable about hom TV.

$3.00

REVISED INDEX TO SURPLUS-W4WKM .
_Th is is a complete list of every orlicle
eyer published on the co nversion 01 sur
plus equipmenl. G ives a brief rundown on
the a rticle and source. Complete 10 dote .

$1.50

TEST EOUIPMENT HANDBOOK. W6VAT._Every hom needs to
have a nd know how 10 use test equi pment. This book tells you
now 10 make va luable hom test gear easily a nd chea p ly. II
also coven the use of lest equipmen t. SOf

122

IT'S SUP ERCALlF RAGILISTICEXP IALlDOCIOUS !
Free new catalog of etched circuit boards , radio books
and information on Kit-of- the Month Club. Leader
Enterprises, Box 44718-KH, Los Angeles , Calif. 90044.

WE WILL PAY CASH: Wanted, popular, la te model
unmodified amateur equipment. High est pr ices pa id
for clean, good operating gear. Write Graham Radio,
Dept. 10, ReadIng, Massach use tts.

CLOSEOUT discon tinu ed full size beam, new 11" and
I" aluminum. Three element 20 meter, $22, Two ele
ment, $16. Three elements on 15 meters, $16, two ele
ments, $12. Express collect shipment. Gotham , 1805
Purdy, Dept. 73, Miami Beach , Fla.

ARE YOU SINCERE? Are you r ea ll y looking fo r the
best deal on a new or fufly guaranteed used unit? Let
us convince you with a specific quote that w ill TeaUy
save you money. Graham Radio, Dept. 10, Readin g,
Massachusetts.

GLOBAL WRIST WATCHES. Feature 24 hour world
time conversion. Free brochure. Men t ion 73. Nordlund.
7635 West Irving Pa rk , Chicago, illinois 60634.

T UNAVt:RTERS! Transistor 6-1 tuning calibrated con
verters for AM-CW-SSB! Ha lf a mobile station $19.95
$24.951 Sensitive, selective, tunable BFO ! Ma rine , arna
teur, SW bands! Herbert Saleh and Co., Woodsboro,
Texas.
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All equipmen t sub je ct to p rior sole. F.O.B.
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Red Bank. New J erley

fOR AM-FM $19 .95
Marine 2-3mc; 160m 1.8 ·2mc;
SWl s.tomc: 75m 3. 8·4mc;
SW 14-l8mc

WITH BFO FDR SSB·CW
$24.95
160m; 40m; 80m 3. 4·4. 1mc
20m; 75m 3.8·4mc; 15m 21·
22mc

VHf MODELS: AM ·FM. I JAW lind better sensitivity! Only $34.50
CB and 10m 27-29.7mc I Pol ice 30-37mc
6 meters 49 .5·50.5mc Police 37· 50mc

All outputs in BC band . Delllers·Distributors ·Exporters invited.
HERBERT SALeH & co. Woodsboro, Texas

GOVERNMENT
WAREHOUSE, INC.

ELECTROLYTIC5
Dual 35 mfd 4S0V-Metal Can Octal Plug-in, 5 / S I .00;
1DO/ S I 7 .50 . 150 m fd 2S0V-Octol Plug- in 4 /S1.0D.
70 mfd I SOV--Card boord , Ax ia l leads I " d io. x 2"
7 / SI.00. Mu lti p le-6 0 mfd 17 5V, 60 mfd lS0V. 20
m fd 2SV; Cardboard 1" etc. x :r 6 / SI.0 0 .

TANTALUMS--WHILE THEY LAST
1000 mfd. 52V @ 8 SC. 1VA x o/s x 2% Rectan8 ulor

New S50.00 plus Ou r pr ice $4.5 eo .
Compression Trimme rs, 2- 18 mmf, Y2"x%" 10/ S1.oo
Hondles, N icke l Plated Bross, 6" cen ters. I- ys" hand

clea ra nce SI .1 9 vo lue-$ AD/pa ir.
Not ional Ve lvet Vern ier Dio ls-4"; 5- 1 rot io, Pull outs

$ 1.7 5 e o .

Transistor single band tuna ble ronverters
for auto and home radios . Smooth 6.1' ;~_~:;;;:;::::::~
planeta ry tuningl Superior sensitivity, se:l•• ,, '; ~ ,
lectivity, SI N rat ion and image rejection!I' ,~ ..I"

Mute terminals! 9 volt battery powered! •
All in steck! Pespaid! GUARANTEED! .

FM EQUIPMENT · SCHEMATIC DIGEST
A comprpensive colledion of Motorola schematic di
ogroms covering low bond. high bond and 450 mc equip
ment manufacture>d between 1949 and 1954_ Crystal
formulas, ol ignment inltruclion. and a wealth of ..chnlcal
data Is Included In the 92 pages. Price $3.95

TWO WAY RADIO ENGINEERS
1100 Tremont Street, Boston 20, Massachusetts

WATERMAN POCKET5COPES--USED
Model S·11 -A D.C. t o 200 KC, 3"_11"x5"x7"

Ship. wt . 12# New $ 169 .7 5 O... r price $49.50
Model S-1 4-A D.C. to 180 KC, 3"-12"x6"x7"

Ship. wt . 17 # New $ 282 .7 5 Ou r price $89.50
Model S-15-A Dual Scree n 1-1/2" x 3"-12"x6"x7"

Ship . wt . 20# New $195.00 O... r price $74.50

SERVOSCOPES--MUlTIPLE SIGNAL GENERATORS
These units feature a ca lib ra ted phase shi fte r a nd
b uilt- in Electron ic Sweep. They produce sinusoida l,
modulated sinusoida l ca rrie r frequency and square
wave patterns. Used with Scope, can p rovide gain and
p hase lead o r log me a surements. Thus p rovides means
for frequency re spon se analysis for a ll types o f cont ro l
systems test a nd design .
Model 1 100 A-Freq. 0 .1 to 20 cps, Accuracy 2 %,

ccce pts modulated Sine Wove come rs, 50 t o 800 cps.
Model 1 100 B- FreQ. O.I S t o 3 0 cps, Ace. 2% ac

cept s mod. Sine Wove corr ie rs, 50 to 800 cps.
Model 1100 C- Freq. 0 .3 t o 60 cps, Acc . 2 %, a c-

ce pts mod. Sine Wove ca rriers, SO t o 2000 cps.
New Mode l l i DO A-$2200.00 Our pr ice-$37S.00
New Model 1100 8-$2200.00 Our price-$375.00
New Model I 100 C-$2700 .OO Our p rice-$45D.00
Detai led informo tion on Se rvoscopes upon request.

264 Shrewsbury Av en ...e

IIALLCRAFTERS S -36 receive r . 27-143 mc. $50. 80
m ete r ph one transmitter, 10 watt mobil e w ith power
su p ply and m ik e, $30. Phone Trix tape recorder,
$10.00 CB t ransce iver, United S cie n ce Lab , works fine ,
$15.00. Hea t h k it signal tracer. $10.00 . Paco grid dip
meter converter to QRP transmi tter, w orked Detroit,
$15.00. J . Strolin K I REC. 21 Ellen Street, Norwalk,
Con n .

HEATHKIT APACHE, mike and PTT. Excellent con 
dition. S110. Also Hy-Gain 2BDP. $5. You pick it up.
WB2AUB. Call 516- 767-8078.

T APE RECORDING : Need som eon e w ith facilities to
reproduce prepared 3% ips tapes in limited quantities.
Good speech q ua lity required. Original tape and sup 
plies furnished. Write Io AR, Springdale, Utah 84767.

CO UP ON BOOK- S pecia l offers from various firms for
members of e lectronic Experimenters' Club. Dues $2.00
or w r ite for further particulars. Box 5332-EA. In gle
wood. Calif., 90310.

MOTOROLA T-19-23 lo w band AM bas e transmitter.
20 Watts to a 807. Metering, ac power supply , in
st ruction book . Also Motorola T -69-20A m obile low
band transmitter-receiver. 807 final. Best o ffe rs . H e rb
Wh itn ey . P e terborough, N.H .

CHANGE C RYSTA L F REQUENCY-even plated type .
Deluxe Kit Includes ammonium bt-nucrtde, holders ,
storage and etching vials, complete instructions . Only
$2.00, Postpaid.s--Hum-Klts, 16 West End Court. Long
Branch. N .J .

POWERFUL NEW 5720 's-2000 hour guarantee--never
n boxed-$39.50 matched set of 4 postpa id . Need Dra k e

DC-3 Len Malone. WA5DAJ Box 1222 Garland, Texas .

QSLS HROWNn~-W3CJI, Highest quality since 1939.
Samples l Or . with cut catalog 25¢. 3111R Lehigh Street,
Allentown, Pa . 18103.

HEATH 8B200 $180, S B300 all a ccessor ies $270, S B400
$295. HDP21 m ike $20, Superpro receiver $40, GEFM
$35, Link $25, E ico VTVM $25 . K9JCR. Box 94, Green
castle. Ind ia n a .

MUST SELL complete mobile r ig! S B- 33 transceiver s,
mount. mobile power su p p ly , Shure model 40lA mike.
Newtronics MO-2 bumper m ast with sp r in g and four
resonators. Used five m onths . $325 or best o ffe r . Jim
Crouse K4SET, Corry Field. Box 15368, Pensacola,
Fla . 32511.

T ECH NI CA l. IUANUALS. S ignal Corp. Some of the
a vail a b le m anua ls R-390,A, SP-6OO. BC-610. ]-177.
TV-7, teletype manua ls. test equipment. World's larg
est list 10¢. Quaker Electronics, Hunlock Creek, Pa .

R U RF.ALLY interested in Ham Radio? S end SASE
for 10A R in fo rma tion and help fight Amateur Rad io
Apathy. W7ZC, Springdale, Utah 84767 .

PICTORIAL S TUD Y in electrical theory a nd bas ic
ra dio com m unica tion f or the amateur. Unde rstanding
through visualization. Free details. Dwight Cross.
1212A Lynch Street, St. Louis, Mo. 63118.
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TItANSFERIUNG TO DENVER, Co lorado April '66.
Nee d QTH for X YL and myself. Rep ly ainnail. TSgt
Ernie Wachter K4UGL/DUAM. Box 171 Det 100, 60lst
TCS. APO NY. NY 09670.

ELDICO SSBIOOA transmitter bandswitching SSB j 
AM/ CW 100 w a tts b u ilt- in scop e monitor, h a s really
stab le PTO. With manual and b lower. Pick-up only.
S170. Also Webster Bandspanner $7.50. Autron lc Keyer
complete $45. K2CUI. Phone 212-689-8957.



The CHC Certificate
The Certificate Haters Certificate 15 available to any
ham with $1 who submits a sig ne d statement that
he has never been awarded any other certificates
and that he will hate any that he hepp.ms fa get
in the future .

COLl.ISS 75.\3. 5250. Central Electronics l\.ll\1·2, $60.
Hea t h AJ -I0, $35. WAP2. S12. W5M, $40. J u les Fan
taski W8EYO, Rt. 1. Box 460 . stevensvnte, Michigan
49127.
~-

fOLI..INS K\nl~l, AC and DC power su p p lies, mobile
mount, $400. Globe Highbander VHF·62 , $60. Johnson
6N2 conve rte r , $40. Cliff Alsop, 5927 P rimrose, In
dianapolis, Indiana.

3-6 :\IC ARC-5 re ceiver conver ter to th e marine b and ,
power supply. AC. complete $25 . W6BLZ , 528 Colima
Street, La J olla , California .

•"•••"••'.'" .. • "+I Why slave for that wallpaper? I
i Buy these certificefes to dress up your sha ck. Be.
: proud of the eRor. it took 10 earn the money to be'
Jable to afford them.

The WAAS Certlficat.
The Worked Almost All Stares Certificate is available
fa hams who have proof of contact with 49 states .
It takes almost as much effort to work 49 as 50.
Why should this work go unrewarded? Send the 49
QSL's in sfatabetical order or a statement signed
by two responsible radio club officiols thaI they've
seen the 49, along with a nole of the missing state .
Mode stickers for CW, AM, SSB, RTTY, band stickers,
and stickers for all contacts made within one year
are available for $1 extra for each sticker.

t:ICO SIGSI\I~ GESERI\TOR, model 320, 150 kc to 102
me, $22 . BC453 r ece ive r , $14. BC459 transmitter, TVI'd .
$12. Hea th condenser tester CT- l , $7. Fitzgerald, Box
508, Mora v ia , Ne w Yo r k .

RlUE VHF 602 tra nsmitter, m odel number 65-440. N ee d
schem a tic for this rig . Made b y GC Elect r onics, t hey
do not ha ve one . R ush your price. Barn ey Spra yberry
WA4UXW. 749 Oa k H ill D rive. Trion, Ga.

CQ'S '57- '62 in binders, condition perfect. '63 , no
binder. Make offer. H . C. Snyder WPNVE, KHUB
Ra d io , F r em on t , Nebraska .

QSI~ SAMPLES? 25¢ (ded ucti b le) Russ Sak kers W8
DED, Box 218 , Holland. Mich igan .

CI.OSED CmCUIT t elev is ion came r a , v ideo m on itor,
assorted TV lenses . Ve r y reasonable . I ra Klein , 1439
52 S t . Brook ly n . Phon e 4-7083.

HEATH :\IARAUDER HX-IO a n d Wa r r ior 1 kw linear
amplifie r HA-l O. Bo th mint condition $375. R . Din g
man WAI CUO. 4 Sou th Elmer, Manchester, N .H.

FREE LO\'E is yours in fine equipment pampered by
m e--B and W 5100. NC-300 , $350. Contact Ron WA2
J SF, 47 Iv y S treet , Newark , N.J. Tel ephone 373-5375.

•
6 meter beam. ContactCLEGG ZEUS and 11 e lemen t

WB2CUD. 201-756-8340.

IlETEROD\'SE FILTt:R 3000 cycle cutoff. Ins ta ll in
500 ohm spea ker line of any r eceive r . Unused h igh
grad e surplus Ra t ed 25 watts. T wo fo r $5. L-C E ICf: 
t ronies , Box 0 , Fre ela nd , M ich igan 46823.

Cl.t:GG \'.:,,"CS with AC power su p ply . Apollo Linear
$575. Will separate. In q u ire . Hea th HX-30 6 meter
SSB exciter $175. Drake R4 receiver $275. wui sh ip
or deliver within 100 miles. A ll inquiries answered
a nd o ffers considered . Robe rt K le in \""B2UKS . 96-09
67 Avenu e, Forest Hills . N .Y. 11374.

TV CA:lU:nA with control unit. Manufactured by
Blo nde r-Ton gue Laboratories . Observer model . Closed
circui t. 5395 or trade for Collins 75S-etc . or K WM2 .
Drake R4 $345. Drake T 4X $345. TR4 $495. WAU.xX ,
251 Collie r Avenue , Nashville, Tenn . 37211.

SIX l\lF.Tt:R EQUIPMENT All e xcell en t. L ittle Lulu
transm itter AM , CW , 110, 12 volt. TVI proof, $ 100.
Gonse t conve r te r b roadcast band IF. 12 volt, $20.
Clegg SSB speech booster, $50. h om eb re w linear us in g
pa ir o f l OOTH's a nd po wer supply . F ull k ilo wa tt, no
T VI, $150. WB2HOW, J os eph Ciardi, 106 Maple Street.
weehawken, N .J.

FULL-SIZE beams; new; a ll : , " and 1" aluminum
tubing; absolutely complete with boom and hard 
ware; easily handles five KW ; S WR I :1; adjustable
entire band; three -element zu -meter $22: two-element
$16; t hree-element IS- m eter $16; two- element $12:
four -element I n-m e te r $18; four -element a-meter S15:
remit wit h order: ex p ress collect shi pment: a ll orde r.a
honor ed . GOTHAM, 1805 P urd y , Dept . 73, M iam i
B each, Fl a .

The DXDC Certificate
Everyone knows that this matter of "countries" ls
ridiculous. The DX Decade Certificate requires con
tacts with ten countries (defined as members of the
UN; faa bad, Switzerland, Communist China, etc.I ,
Same regulations and endorsements as the WAAS

I
Ce rlificate above. There are no stickers for more

I than ten countries.

1 Countries for DXDC. Members of UN.
A'CMnistan Greece Horw.y
Albanlal Guatemala Pallistan
Alcefia Guinea Panama
Arrentlna Haiti Paraguay
Austrana Hondur.. Peru
Austria Hunla" Philippines
Belalum Iceland Poland
Bolivia India Porlugal
Brazil Indonesia Rumania
Bulaerla Iran Rwanda
Bu"".1 Iraq Saudi Arabia
Burundi Icaland Senegal
Byelorusslan S.S." Israel Sierra Leona
Cambodia Italy Somalia I
Cameroon I,orl Co.ast South Africa =1
Canda Jamaica Spain

ICentral African.... Japan Sudan
Cet10n Jordan Sweden
Chad Kenya Syria
Or ne Kuwait Tanganyika and
ChIna laos Zanzibll, United
Colombl. lebanon Republic at
Conca (tHanal'me) liberia Thailand
ConlO ILeopoldvlllt) Libya Togo I
Costa Rica lU.lembourg Trinidad and Tobago I
Cuba fllalagasy Rep. Tunisia
Cyprus MalafSla Turiley

• CzechoslowaJd. Mali Uganda

IDahonte)' Mauritania Ukrainian S.S.R.
Denma" Mexico U.S.S.R.

IDominican Rap, Monrolia Unlled Arab Republic
Ecuador Morocco United Kinldom

lEI Salndor Nepill Uni:ed Stales
Ethiopia Nelheriands Upper Volta

IFinland Nr.v Zealand Uruguil'
Fr.nc. Nicaragua Venlzuel.

I Gabon Nller Yemen
I Gh.n. Nigeria Yugoslavl.

1 The RRCC Certificate
1If you're a Real Rag Chewer, you can keep 11 going

I for at least six hours. This certificate is for hams
who have had a single two station contact goingII for six hours w ith no interruptions. Include sig ne d

I statement to that effect.

,=Each certificate application must include $1 to help f
• cover the costs of edministering the program, etc . I
! 73 Magazine Peterborough, N.H. 03458+. 0_ " • 0_ , • •
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I'LATt; T RA S S t"O n :\Jt:n 690v @ 450 ma. No C .T.117v
prL Sealed. Unused . $3.95 p lu s postage . Wt. 19 lb.
Companion choke 1.2 h @ 450 rn a. 1500 w.v. test . Un 
used . S ealed. $1.00 plus po stage. Wt. 6 lb. A .R .C.
Sales . P .O. Bo x 12, Worthington, Oh io .

CH R IST IAl"O Ham F ellowsh ip being organized for
Christian hams for fellowship, m iss ionary efforts and
tract minist ry among hams . Christian Ham Callbook
$1 donation . Write for fr ee d etails from Christian
Ham F e llow sh ip , Box 218, Holland, Michigan 49424.

A RADL\T IN'G CO AX is like a leaky hose. Less f orce
at the nozzle. B roadband Toroid Balun Kit : 2'" core,
wire and full inst ru ctions. Handl es kilowatt. Makes
in t o 4 :1 or 1 :1 balun o r use to m ake auto-transformer
for matching co ax to vertical at home or mobile.
$5.00 plus 25¢ postage. Ami-Tron A ssociates 12033
O tsego Street, North Hollywood. Calif. 91607

IMPEDANCE BRIDGE-Consists of a Weston Elect ric 148
Rheostat Bridge, Western Elect ric 2A Fixed Induct.or, and
a l eeds & Northr up Brooks Type Induclometer. like New
condition with manual. $195.00

RDR RECEIVER 225 -390mc with 115vAC power supply.
$39.95

TCS-I ] TRANSMlnER 1.5 ·12mc . Voice or CWo tu neable or
Xta l controlled. Used good . $44.50

SCR-522 100·156mc R&Ce iver-Tra nsmitter with RA·62 115vAC
power supply. Used i ood. $39.~5

COLLINS P.T.O. Low frequency Oscillator . 200 ·1500kc In
6 bands . Used good . $1.95

50 ASSORTED FT·243 Crystals . $6.50
RAK-1 RECEIVER 15·600kc with 115vAC 60 cycles power

roupply. Used good. $44.50
APR-SA RECEIVER 1000 ·3000mc. Cavity tu ned. Used Xlnt .

$89.50
TRIPLETT Model 630·NA VOM Uke New $44.50
BC.455 COMMAND RECEIVER 6-9mc NEW $26.95
88 MH TOROID COILS, Excellent fo r power supplies. tete -

type . bandpass filters . etc. 50t eacb 5 /$1.15
HIGH VOLTAGE PROBE 50,000 volts w/VOM or VTVM New

$2.49

2244 Sout h Michigon Ave .
Chicago, Il linois 60616

WRITE FOR FREE BULLETIN

Send check or money order- Minimum order $2.50
PLEASE INCLU DE AMPLE POSTAGE- Excess Refund~d
Minimum C.O.D. Order $10.00 with 25% DepoSit.

H EATH T Ul"O lIOt:l . DIPP EIt in mint condition for
$20.00. Better hur ry! !-W5LVQ 608 E . Warner, G u th
rie , Oklahoma.

SEL LISG O UT : Drake 2B/xtal calibrator; Knight T 
50, 50 watt cw transmitter: Hy-Gain 14AVQ vertical !
roof mounting k it/SO meter lo a d in g coil. All in good
condition . $265 ; p ackage deal only . Free K n igh t V -44
VFO with deal. Clif P o w e r . KIFEB, 34 In d ep e n d e n ce
Avenue, Stoughton, M a ss . 66222

R. W. ELECTRONICS, lNC.
Dept. 662

Phone CAlume t 5-1281

69.50
14.95
11 .95

179.50

149.50
20. 00

10%
89.50

69.50

WE RENT EQ UIPM ENT l WE BU V EQUI PMENT !

11.95
51.50

199.50
395 .00
495.00

1650.00
395.00
595.00
415.00
525.00
395.00
195 .00

PUR
PUR

GET IT from GOODHEART!
EVE RYT HI NG UN CONDITION ALLY GUARANTEE O!

R. E. GOODHEART CO. INC.

The Best Air. t tl-Gf tlu nd Radltl Reeeln l"': URR-13 is eon
unuous luning A~I superhet 225--100 IIlC r lus .1 m
oontrol euannel. 2 slages R~'. 5 stages n , Silencer ,
x ctse limiter. 3 sta ges A~'. 120 , 50 /60 c)' pwr
SI,I)'. Wlt ll t ech. data, good used, Ioh Charlestoll . S.C. 149.50

TWO LV XFRM RS eaeh 1I5v GO C)'. eonnect for 115
or 23 0". Gh ''S 4 sepllfllte G.31·et 35A secs., connect
for 2 !i. 2v~t rll\~ :l:i A or l 2. l;vet 70.\ or e.a-e BOA.
2 wcllth ."0-1#. ltllln;X Of Trll~k eeueet. remit for two 14.50

All-Band SSB Rcn Bargain: ttamcrartere R· 45 ARR-7,
550 me to 43 me continuous: Voice, CW, MCW.
aligned, qrtd, w/ btlok; 2-ItF, 2-IF's. g-meter : noise
Imtr ; 3 xn . 3 non-xu select. encrees. Less pwr sply
60 cy par spIy: $30. SSB product detector .

TIM E PAY PLAN: Any purcbaee totalling $160 .00 or
more. down payment only . . . • . • .. . . . . . .. . . . • •

Panadapter 455 ke f(lr above, 60 C1 • ••• .••• .• . • ••
RBS-2 Ren : 2-20 me, ready to use on 115 v 60 !:Y,

aligned, lIrtd OK. w/ tech. dnta ......••.. .. . ...
ARR . I S Ren : 1!.h-1 8 'h me. 10-channel Ali to-tllne;

ese. condo ,Islial-inspection only. You make pIU sply;
with much tech, data •...•• . .. . ... • . ...•••..

R.23/A RC.5 Comml,fld felt 190-550 kc • • • •. • • • • •
A.R.C. 12 1 22 Command ren 540-1600 ke . • • . • . •
ARR-5 levr 60 a am/ Jm , 27 -140 PiC .•... ·· ····
APR-4Y Ail/FM ren mod. to 115 , 50/60 er, wi th

pIn plug. book. tunen 38-1000 me .......••..• 250.00
P.U.R. for tuners 975-2200 and 2 175- 4000 me.
RA.62. 9 Is AC plllT 1P17 for SCR-522, only .
LlI1-14 freq. meter, .0 1~ 125 kc-20 me . ...••••• _.
TS-) 23/ UR rreo. meter 20-4 80 me• .001 % .• .••. .
Gertsch FM-) tree. meter factory certilled . • . . . • . . • •
Berke ley COinter/Tilller counts to 1 me . ... . ..•.. .
Hewl-Pack 524 B w/ 525A,B coont! to 220 me .
Tekt ronix 514" 0 8COJl8 de to 10 me .....• • .•.....•
G. R. # l 00lA IIg. ren. 5 ke to 50 me .
H.P. 608B signal renentor 10-400 me .••• _••• • ...
H.P. 608B mo..un«t to 10-aOO me .
TS.418A/ U Ilg. een. to d1J m 0. 4-1. 0 ee ......•• _.
Hewlett' Pilek. # 616A Sig. Gen. l .g·4 .0 ge ....•...
8orl.W arn", IIIl h-PoW'l'r slg. generators ••.... . . .. ·· ·
SLR O iii . gen. 215-2750 me, 20 nUll ....•••. _•••

AND MU CH MORE l We have Dla llY atbe!' Sirna! Geoerators, man~'
Mtlen \ '1\0'11'. Line \'tlUare Regulators, R8(II1ated Power SUp
plies. 'preclsion 'Brtd&". ae I; de: Voltage Dividers. Gal V'OS. Calo
rimetric " Indicating RF WaUmeters. other StltclJ"\llll Analy1l'l"'l .
~..• . WRITE • . • WIRE ••• PHONE _ •• YOUR
SPECIFI C NEEDSl

6 F .:\I. l\10TOI((lJ.A co ffin - b o x t ransmitter a n d re
ceive r. tzvdc . Tuned up 52.525, cables , crysta ls,
speaker , etc . B aa utif'u! condition . $80. F ED E RA L
ELECTRONIC S IR EN- P .A.. 4 Ibs ., a ll transis torized
- la test m od e l. 100 watts w /1 s pe a k e r, 150 w / 2 out
put. Cost ov e r $200 . Sell $ 120. GONS ET T U N ERS
# 3012 and # 3011. ( 152- 162 M .C.) and ( 40-50 M .e . ) re
spectively . Re ce iv e police , fire , mob ile telephone, am 
bulance services , highway patrols , r .s .r.. etc. Illu
m inated dial. sq uelch. e tc. $65 each . A ll F.O.B . R ich 
ard M . J a cob s . WAf)A IY. 1015 Glen s id e Pla ce . Uni
versity City, Missouri 63130. (3 14) W Ydown 1-1941.

COMPLETE 1\I0HlI.£ or fixe d station Elrnac AF-68,
PM R -8, Power Supp ly $ l :iO . A lso a hi-powe r 600 w att
AM 1 K W C .W. vacuum Va r ia ble fina l w ith A d 
ventur er e xciter, 3000 v olt po w er su p p ly $ 150. K 5YT Q
4906 J u s tin D r iv e N .W. Parad ise Hills , N ew M e x ico .

The VHF'er

OLD TI:\IERS H ELP: Can anyone explain in s cru t a ble
f m - m odu la t o r circuit of McMurdo -Silver 906 s ig n a l
generator ? For sale : R ein e r sq u a r e - w av e generator,
$25.00. T. R . J a ckson , Corinth, Vermont.

Then why not send for a free sample of the
VHF'er Magazine. It's devoted entirely to
serious VHF and UHF hamming. It contains
articles by well·known and capable VHF'ers.
All who want to improve their knowledge of
VHF are invited to subscribe.

Subscriptions are $2 a year (foreign $3)

Interested in VHF?

VIKIN G CH A LI.ENGER m atch ing VFO, t hree n ovice
x tals , $85. Good condx. 48 s ta tes, 56 countries. KIFHR ,
K le in feld , Evergreen D r ., Woodbridge. Conn. 203-393 
1825.

Parks Laboratories, Rl 2, Beaverton, Oregon Box l n G-A. h verlv Hills. cetr . 90213
Phone: Area 213, ,mu 272-5707. lIIessages 215·5347
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Poor : 9, 13,22,25,28

VHF OX : 9, 23-26

Mosley, 97
Notional , Cover IV
National Radi o Institute, 19
Newtronics, 5
Norman , 119
North Americon, 117
Parametric Ampl if iers, 51
Parks, 117
Pa rt ridge. 63
Poly Paks, 121
Rohn , 4
Roland, 109
RSGB Handbooks, 88
RW, 125
Saleh, 123
Scms, 13
SBE. 9
Slhccnlx, 49
Swan , 37
TAB, 127
Telemet hods, 119
Telrex, 110
Texa s Crysta ls. 91
Tronslab, 97
Tristce, 101
Va ngua rd. 57
VHF Antenna Book, 126
VHF'e r, 125
Waters. 33
Webster. 53
Western. 11 4
WRl , Cover III
73 Back Issues, 118
73 Books. 120
73 Subscrip t ions, 61

Aleo, 109
Aigera dio, 113
Alltron ics-Howard. 114
Amcri con Crystal. 117
Amrad, 11 9
Arrow Elcctronics, 79
Arrow Sales, 115
ATV Research , 101
BC Electronics, 103
Belling, 109
Burahardt, 69, 85
Callbook, 36
Caveat Emptor, 103
Cert if ica tes, 124
Columbia, 11 4
Communicati on

Components, 109
Cush Craft. 111
Dahl , 11 8
Edwards, 64, 81
E5SCO, 89
Evans, 107
EZ Ant. Mount, 83
Euqle, 117
Goodhca rt, 125
Gordon, 93
Gavt. Warehouse , 123
Ham RTTY. 32
Ham QSl Club, 48
Henry, 45
Hoisington, 107
Hotel Rex. 118
Internati onol Crysta l, 3
linear Systems, 41
Meshna, 11 5
Mission, 73

126 73 MAGAZINE



"TAB" FOR THE BEST KITSI

W.E. P.I... R.I.,. :tt2&&"' /15 O. 21ar 59
W.E. SMkat I.r :lt155A R.r.,.. 12.50
T.,.ld. IIMIl,. N.. ",k, $1 e. 6 /U
I.IVCT • IS.5A &. UVCT • 2A '4 e .
1/$1
200KC F,.., Sid XI.I. It •• 211'
Prlnt.d Ckt BII N•• Ble"k 91112"" 'I @.

"15KIllion SA R...t Ckt B,..ker II •• I/U
2K 10 IK H••dlli. Stoll U••d $' @. 1 /$5
XI.I Blenk' .lui T)1I" 12 f.r ,r

W ANTBD TBST SETS
6- BQUIPMENT

B.ndl.It.1l C.r.ml. MlOW 2P / 6POI $S @ .
2 'or IS
6Hy·105M. Cllok. CliOII' IS @. 111'
7.1/,H,.·400M. CIl.k. Clled 17 @. 2 /"7
250MId • 4SO Wv Ltltlytl. " /SSS $I liP .
41110
Cnd., 011 10MId II 600·bl.S .. SMld II
O. IS/'It
Cnd., all 6Mld • I.500V I' I' "I"noV.1 e 715M. I., SSB 9 • 21 16
480VIt @ "OM. &. 6.1 @ 1.5A C D IL50
e. 4115
10VII @ SA .. 7.5VIt • 'A cee II e.
2 ter '10
W ANTBD LAB METBRS! BRIDGl!S!

J(·POTS/
Pw, SUII Kit 'OOVDC • MOil... '"
smlln 01.11'.. 1700PI" FWB 112
Pwr SUII Kit 1200VOC e !OOM. /XIIII'
&. FWB 81111t" Rtit Ilf e. 2 I.r III
...dul.U.n XI",r IOW IIIK t. 5.7K U
HMd,at Rvllb., Ball"'. ".11'* ,.1, II
Stlbl C...... I. laS T.... ""'1
hI...1 e-1II1. III TuM ""1
hlktt cenlllil ..Xllt/Uktll ""I
WANTED YOUR - ORDI!R - TODAY!
'MT" O,..and . ..I.... AM (R EI.II) '4
K".b S,I.·CAnll BC148 TYM II
"lnIF." t tI' 12 VAC ,1..5..... ItI' S5
BM. ,.dl••t ... Btl,,... 24VAC 1 t., '10
..,..1.1.. TLl41 FMl... Ihlat" B.,. II
I 'NI EIN. Ctrd #1"... 1"'111' .....
1111
Fu•• 250M./lA8 I t ... lOt. IN I., $I
DON7 C-WRrrl! 60 SEND ORDI!R/
XMTTO Mil. Ctndlt .001 • 2.,K'f '"
•• 511'
XMTTO MI.. Cnd., .00025 • 'K" 751
•• • , $%
Mlnl.R.dlll ... FWB 15M•• II:SVOC
!I Itt II
..1.,...$.llIh R.I.4 40AIIIII AC .. DC
• ,., II
B.lldPul Flit.,. ...r " ., '.50CYs
, I., IS
no TII,...I Mill" II . ... '.r ..
" BrUIl III , " r ...,.U.I Ral. :ttl •
, Itt n
LlnMr S••TNIII ,..1 KII'IIlJ /W, E.
S f., 'I

RUSH YOUR ORDlR TODAY.
QTYS UMITBD!

THAT'S A Buv

"TAB"

"VO LT.TAB' IOOW.tt 811ttd C,flml
11SVAC ...SO e. 2 '.r II

B.tt...,. CII."... l"lZV CUrt.....
I. SA., "A'IIAWIl" HMY)' DItY De
.1,. .Itll Klfxt" Oln,lt 8,..k.,.
O...,..t.. 220 ... IltVAC e It ...
10 Cys 18. 2 Itt liS. 7 / ....9

r. !111, S.JI 6" T,iiJ.
8IEND 25t FOR CATALOC

T_. MI. Ord., II"TAB" FOB N... YII't.10 OIlY 8tll.
Ou, 10th Y.....

1I1NM Llbtl1J' St.. N.Y.'. N.Y. ft. 2·t245

Tranll.,....--AU Inllut 1l1Y/1OC)"t VCT
• 250.... IV /IA /SA /.A II, 2111t
400VDC Sa"I,. • 200MA .. IIIlM. R'"
.. Flh.... 'It
2GVAC &. TAPS/ ••• 12,11, 10V • "A. II
!l2VCT /'A 1M' lXllV • IA. " •• nlS5

LI•• FlitII' ".SA • 'nVAC 4 I., I'
LI,. Flitit"' SA • I25VAC 2 I., I
Ct"wrt... Flh., 400 .... tlVDC 4 Itt I'
C.n""" Flit., InutlSA • 10VDC'" I
2.5MH ,.IW.und Ch.ke/N.tl,nll 5 , ... II

MI•• C.nds, .001 • 2500V "lSI
Sntoll""'" TIIII. 2"' 15 •• 2'"
Mlnl·F,n I ., 12V.. / IOCYs 11 •• 1115
..XIMl C.ra... l, L.ttal $1.25 e. 2/12
Lin. fllt.r
LIII. Flit., 5OAIIIII /1.50VAC 110 •• 11111

DC ''1,· / ...lar /RO /IOOM. I" i' 21S7
DC 2""· ..1t."RD /IOOM. II
DC t ...et., /RO IOVDC sa • JIIS
AC S~· M.lar /RD fISOVOC" • l ISt
DC #t' Met""RD /lIlllall' eo 21S'

866A Xrmr 2.SV /lOA/lOK,,/lnll II e
Bal1.ntln. :ltSOO AC /L.b "Ir• . . . . . .1'"
(511') Chob "H,./0.5A /170 $40 e. 2/11
"VAR'ACS" LIN O·IU"I1.5A ,1"
"VARIACS" LIN 0.1I5"IIA It
TWO 866A'... Fil. Xlmr. . . . . . . • . . .1'

SILICON TUBE REPLACEMENTS
Ol4 UNIVERSAL 'I.n e. 2/1'
SUI, III0Rm'/lIOOI"v S2 e. " '
5R4 1900Rm./21100Inv ,. e. 2/ II
166 SK,,/RIII'. 10.4K" In"

L -"!!'l..l • 2/$20

"I"",••
Il00mo.n

LeADI

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

D.C. • .... 8111111,. Ilklto I. '"
CYs. Ouillut IS. : T.II 1I5V '" Ie
150M •• CI••d .... 2 I... 't

TRANSISTORS-TOO MANYI U·TEST

UnledN rwr DI......ITO. 10 ''''1'UIltMtN TOil all t. IOOW.tts I I... ,
Unt..t.d T05/SIONAL/.I.t,". 20 'er 1
Unl..l.d P..... Ol.d. IS AIIIII .. I., I
UflltIt.d P., Stud. lID t. '2AMII 12 I., I

-----_ ....-_... -.- -_._ ....-.---
PI.,,,,.. ..1.,111.. ",.,111.' PI.,,,,••
4001210 &001150 100/420 700/480

.11 .It .21 .17

PI"",.. PI"",.. PI,,/RIIII
IOO/IfO IOOIItO looonoo

.85 .45 .IS
QTD ALL TESTS AC/DC ..

1700 Plv/l200 RIII.175O MeIl1.1O ••
It!llt

S.III, 1100 Plvn70 Rill. 75t. 111111
I K"/2I00 Rm.nOO •• / 11.16, • tI"O
I K."UOO R... /200 •• / 14 • SI$'
12 KV /I400 RIII. /28O Ill. SI . 2 111"

II Amll P..... Fit ., t. ItO "., I
1 t. I Alii' Siud' .11 I. too"l" tl I
55 AIIIII Slud, ISO Ie 200..lv • I....

"TAB" - SILICON 750IIIA DIODES
NBWl!ST TYPB! LOW LBIfKAGI

"I"!RIII' Plv/.... ",,,/11.. ..Iv/lll ••"II' lOO/7t 2001140 100/211
.15 ... .11 .'4

SCR~ILJCON CONTROL IUCTI,IEIISI
"RV 7A IIA "RV 7A liA

15 ... 1.t0 til I .n LN
10 I." I." lOt • .• '.a
I. 1.10 1.11 L71 ....
III I.M I.a 4.71 4._
tot 1.21 2.10 100 1.45 L.

UNTESTED "SC"" UII t. 25 A.,.. "I'
GlIII 01.11'.. IN"..... N. M. 10 ,... I

Sill,." PNP/T05 &. TOll 25t •• 5"'"
2N 1041/$1 .40 • • S/$4. 2N '107/S20. "/S6
P....... H_t SII' FlinN E...I h Ito
S"- brln. " •• • ,., I'TO,.. TO'. TO" MI•• Mt, lOt • 4 / I
DI.d. P..... Siad MI,. MI, So. :. 4/ I

ZENERS IW.tt , t. 200. 70t •• 1/1'
ZENERS 10W.tt It. 1$Ow '1.45 •• 4/ 5
zENER Kit Alltd' III I. lOw • ,... I
5TA8'STORS 1111 t. ,_" • ler I

" TAB" • TRANSISTORS • OIODUI!
GTD! PACTORY TESTeD -

PUll LEADS. .~
PNP 'GOWan/ll,A., HI',.",
TO!' C... I 2N44I. 442 277 ~ •• :.
27.. 08S01 all t. " v"bi
V3BO ~5 ~. , r.r n. "TAli" h_ ,...,. llllt... I....u.b2::. I te, ~~ ., t, eev Six ••af'" e ......teMIl N. Rtjwblll.._1

• GOVT &. MFIIAS 8....1.1 ... " U'M

PH' Sf Witt 2.NISS lSI. IU 241.
'.54. 2ss. Uf. 257. SOl. 512,. ,s.,:1 fer IU Loot' Prtc:e.1 N... XMTl'G Tubn l

NP 21c'7I/JOOM. 151 eo .. ',r I 4·15'" St... 4XISO"SIUIi OB2 ...65
PH' 2Nt1I /IW,tt lOt eo • r... I 4_125A 16." 826 .. QUeT)' SR4WG"

4·400"" 2$." 1298 •• f.1t 1.11'
PH' 2$W/TO 2NP.. ,.st. MO. 2 r... I' 4-1000" .72A .. ' .50 24G . QIMI'1
2NlOSI I /SI. 1011 4/SI, 1040. I fl." O.u .. .15
PNP/TOS SIGNAL UOMw 2,. .0 ""NPN/TOli SIGNAL IF, RF, OSc 251 • W. S"IP Tu'-l What Do/ U H".t
• f,r SI • O"S .. .IO SR" 1.00 1F7 .•.It

oes .. .TO liT4 .10 6F. 1.'9
ODS .• .a, 5V" ••9 IHI •. •1'
OZ.. .. .71 sn .n In .It
fl" ... .n &A7 1.00 lUI .It
IR.. . l Ilt loll .. ... SKI ."
154 .11 iAB" . ..t 6Li .. 1.1'
ISS ... IAC7 . .'1'1 65N7 • . '1'1

Send S5c tor C.talol: I
ITot .15 iAG5 .' 5 IV66T •• 0
ITS •• .t6 IA67 .15 12AU7 . I t
'U" .. '/$1 'AK5 .I t 12AI . .45
I US .. .16 &AU .55 ULI • .rl
2CStA Q iAQ:S .ee 15T ... t .OO
2C40 . 5.&41 UR' 1.15 2.8D7 • .It
2C43 . 8.50 IA57 . . .... MIL' . •••
2C51 . t .OO IATt . t /$ l UV .. ....

w. Bul W. S.llI W. Trd.1
2.021 .. .85 6BA6 .5' 250TL 11.45
2K25 . _ ' .7"5 IBEI .Ii' VR'2 . 5/1'
U2I . '0.00 6BK7 .tll SUA . 31 1
2V5 .. 1 /$1 6BQI 1.111 "liB . 16.00
2X2 __ .n IBYS 1.18 ":SOTL t3.00
..X250B 6BZ6 . .9 1 "S 9 .1'.5

SO.OO SCot .. . 45 III 1.n
58P" . ' .95

Top U$ Paid tor ....11 Tube.1
SILICON rOWER DIODES - STUDS

DC SOPI" lfOPI" ISOPh 200PI"
AMP !l5RIII' 70RIII. 105Rm. 14OR,",

• .01 .14 .17 .2"
12 .10 .55 .70 ••5
1'- .20 ... .SO .75
!IS .70 1.00 I.SO 2.00

100 1.15 2.05 1.50 '.15
140 '.75 ".75 5.71 '.75._--- .__... ._. _-_ . ._---_ .._----
DO SOOPI" 4OOPI" &OOP'v lOOP'"

AMP 210RIII' 180RIII' S50R..., 420Rml
• .1' .10 .40 ....

12 I." 1.15 I.'" 1.70
II- '.01 r." Qu.ry Qu.1'"t

.85. 2.11 1.45 1.75 I.U
100. .1.7' ..... '.50 "N
140 11.70 17.lt ZI.... H.7t

·P.F. PRESS.FIT AUTOMOTIVE TYPEI
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• MOST COMPLETE CATALOG
FOR HAMS AND CBers EVER
COMPILED

-IL LUSTRATIONS • COM·
PLETE SPEC IFICATIONS '
ACCESSORIES • CURRENT
LOW PRICES . EASY TERMS

- WRL - THE LARGEST AND
MOST PERSONALIZED RA·
DIO SUPPLY HOUSE IN THE
WORLD

- BUY ANYTHING ON OUR
EASY PURCHASE CREDIT
PLAN

_ SELECTED BEST BUYS ON
RADIOS, RECORDERS, ETC.

- SPECIAL PURCHASES FOR
ELECTRONIC BUILDERS

- 35 EMPLOYED HAMS TO AS·
SIST YOU WITH YOUR AMA·
TEUR NEEDS

___ ZIP _CITY STATE _

o Rush FREE 1966 WRL Catalog

NAME

ADDRESS ~ ~

HAM CB CATALOG

128 73 MAGAZINE



Ad dress

Nam e Call _~ _

City _L ~

r----------------------------------------,
WORLD RADIO LABORATORIES DEPT. 73 I
34 15 WE ST B ROA DWAY CO U NCI L BLU f FS, IOW A / 5 1504 :

"I Sh ip Special Pa ckage ZZM0 88 - $199.95 I
Ship Du o -Ba nder 8 4 - $1 59.95 :

f' Sen d I nformat io n on ot he r Duo-B an de r Pa ckages I
" Qu ote a ttac he d Trade J
n Send Fre e 1966 Ca talog :
o Chec k o r m o n ey o rde r e nclose d F.O .B . Cou ncil B luffs , Iowa I

I
I
I
I
I
I
I
r_ Sta te _ _ Zip _ _ I

••

-
••

UJ
:I: t-+-
l-

INTRODUCING WRL'S SENSATIONAL COM
PACT 300 WATT FOR IDEAL
SSB TRANSCEIVING ON 80 AND 40 METERS

, "'"

o 0 0 ()

INTRODUCTORY
OFFER UNTIL

MAY 10TH $159~8~THLY WIRED

$159 _95
$ 49.9 5
$ 79_95
$ 89.95

300 W atts PEP·SSB i n put. coverin g 3.8· 4.0 an d 7. 1
7.3 m c s . ( L SB ·80 and 4 0 m eters). A pa ir o f prove n
6 H F 5 f in al tu b es . Separa te. re lay sw itched , t u ned RF
receiv ing stage. V1 uv . sensit iv i t y at 100 B S I N. Ru g ·
ged pr in t ed c i rcui t boa rds. combi nation t u be .trans ts 
t o r ci rc uitry for best performance. Sta b le soli d state
VFO an d balance d modula to r , ze ne r regu la ted . s erec
ti v ity 2 .5 k c (U • 60B rec e iv i ng a nd tran smitt in g w ith
a 4 c rystal tut er. Carrie r and u n wanted si deb and su p .
c re s sron . 40 0B. 1 w att o f a ud io w ith burtt-i n spea ke r.
Fixed 50 o hm Input /output impe dance. Excellen t AVC.
CO M PAC T SIZE : 5 " h Igh , 1 11;' '' w ide. 10 " deep. less
p ower supply. N et w e ight I O ~~ Ibs . Sh ipp ing we ight
15 Jbs.

NOT A KI T' THE PER FECT FIRST OR SECOND - MOBILE OR FIXED STATION
TWO BAND TRANSCEIVER
COMPACT - 80-40 METER SSB TRANSCEI VER.
A LOW COST RI G WITHOUT SACRIFICE OF
POWER A N D PERFORMANCE_ INCLUDES
BU ILT-IN SPEAKER AND GIMBAL MOUNTl
E·Z TUNING WITH BANDPASS EXCITER DE
SIGN - JUST PEAK OUTPUT FOR SMALL QSY.
I lluminated VFO d ia l with 2 kc cal ibrat ion. H igh
imped ance mic. in put with pu sh -to-talk opera
tion. Com bi nat ion S·MeterI Output in d ieator.
Sm ooth vern ier (1 2:1 slow and 2: 1 fast) VFO
tun ing.
DUO-SANDEll 84 _. . __ . $8.00 monthly . . __ . _ . _ .
AC48 _.. . . . 250 Watt (115 VAC) Economy Supply _ __ .
AC384 . __ .. . _. . . . 3 00 Watt (1 15 VAC) Deluxe Supply _ . _. _ . _ __
DC384 _. _ 300 Watt ( 12 VDC) Deluxe Supply __ . _ .

FIXED STATION PACKAGE
( INCLUDES DUO-BAN DER 84 AND AC 48 SUPPLY)

$199.95
$10.00 Monthly
Order Package

ZZM088

WRITE FOR OTHER PACKAGE INFORMATION



•
D efinitely not. It's a cold fact that no com
petit ive linea r amp lifier compares with Na
t iona l's NCL-2000 - regardless of price .T ake
the time to look at the chart below and plug

in the specs of any amplifier next to those
of the '2000 - not a s ingle competitive unit
in the maximum power cl assification offe rs
even h alf the feat ures of the NCL-2000 :

FEATURE
POWER

SIZE

ORIVE
REQUIREMENTS

METERING

ALC

SAFETY ANO
PROTECTIVE
DEVICES
CLASS OF
OPERATION

EASE OF
TUNE·UP

STYLI NG

GUARANTEE
PRICE

- •
•NCL·2000

Adjustable passive grid input and use of high power
ceramic tet rodes in final permits drive to ful l output
with exciters delivering as litt le as 20 watts or as
much as 200 watts .
Separate rear-illuminated precision D'Arsonval plate
and multi -meters for simultaneous measu rements.
ALe output to exciter for maximum talk-power with

reatest Iinea rit .

Only $685.00.

COMPETITION

T he NCL-2000 is a rock-crusher of a rig built
to commercial standards. That's why you get
I.C.A .S .· rated maximum legal power in a
one-piece desk-top package. and why you get
ALC and drive power compatibility with
high quality exciters. It's why you get two

~

precision meters, and sensible protection af
forded by proper safety devices. M atch the
NCL-2000 with all the others before you buy
- then see your National dealer for easy
terms and trade-in deals .

NATIONAL RADIO COMPANY, INC.
37 Washington Street, Melrose, Mass. 02176 • World Wide Export Sales: Auriema Interna tional Group, 85 Broad st., N.Y.C .
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