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T he way th ings arc popping these days we
need a weekly newslet ter to keep up instead of
a monthly magazine. T he biggest bombshell
was the publication of part of the "Doyle
Diari es" by Evans K6 BX in his Newsletter.
I'm pretty sure that you won't read one word
about this in QST or me-too CQ , which leaves
only 73 to sp ill the beans.

Those of you who are morbidly addicted to
my ed itorials know that I take an awfully dim
view of the way K6BX goes about things. He
is usually sickenly pompous and emotional in
his ran ttngs and often destructive. w ell. he
hasn't changed . H is latest Newsletter emotes
and pompouses on for 28 pages; it is a lulu .
I enjoyed it.

T he important part of the Newsletter, almost
hidd en amongst the onrush of hysteria , was a
word quote of a letter purportedly wri tten bv
ex-League Director John Doyle \V9GPI. I had
heard rumors of such letters and how they
exposed a plot on the part of a few Directors
to take over the AHHL and run it with an
iron fist. I had heard that these letters were
involved with the sudden resignation of Doyle
a few months back. The letter published by
K6BX describes in fairly good d etail the whole
plot . .. the way these men went about rework­
ing th e ARRL management system so they
could control it . .. their incred ible plan s for
the future ... and he pulls no punches, naming
names and giving intimate secrets about Hun­
toon . . . Hoover . . . control of QST . . .
Budlong being fi red . . . how they brow-heat
wishy-washy Directors into letting all this hap­
pen .. . and on and on .

If the material is a hoax then we should see
a healthy legal suit developing. If it is factual,
and the details of the letter are hard not he
bel ieve since the plans laid out jibe so closely
with th e events that have happened, th en the
q uestion arises, "what can b e done about th e
situation and how can it be preven ted from
happening again?" Since this th rows a dark
cloud cover over the election of th e presen t
D irectors one solution might be to turn their
chairs over to the Vice-Directors. These gentle­
men could th en set about eliminat ing th e new

2

,

de W2NSD
Executive Committee system of run ning things
which virtually invites someone to step ill and
hecome di ctator, with concomitant building
funds, cancellat ions of national conventions,
and proposed rules changes being freed d own
the members' throats.

I suspect that K6BX's Xews Letter ';;: 14
(30¢) may have to go into add itional print ings.

Incentive Licensing

My mailbag runneth over. A few in favor of
restricted voice bands have wri tten in . . .
"get all those d amned lid s off the phone bands"
.. . and a coup le of thousand opposing it have
regi stered their p rotest. I've b een accused of
b ias . . . and I ad mit it. T o get the opposite
bias you'll just have to read QST.

I do join the proponents of incen tive licen s­
ing in one thing : d ecrying the large number of
amateurs who,t once they have obtained their
license, are content to buy a station and settle
back to just plain operating. Few of these chaps
read 73 for we h ave litt le of interest for them,
so there isn't much point in my talking about it
here.

But must we tu rn to government ed ict to
force these lazy amateurs to mend their ways?
Must we inconvenience or di scourage ten s of
thousand s of amateurs who do take an in­
terest in their hobby? Perhaps there is another
way. I know this is heretical in these days of
leaping socialism, but my tend ency is to try to
get along with a minimum of laws and a
maximum of understanding and cooperation.

\Vhat other incentives are th ere besides
frequency allocat ions? I'm sure we can come
lip with something else. Power differentials
have been suggested . This, like frequen cy seg­
regations, would be d ifficult to police, requi ring
the FCC monitoring stat ions to increase their
staffs or else forget the whole thing. There are
so many multi-kilowa tt stations on the air to­
d ay undetected that it just isn't feasible .

Special call signs have been suggested . I'm
incl ined to like this idea . Since the old order of
call signs has been virtually wrecked we might
be able to set up a call sign system which
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E-Z WAY TOWERS Inc.

• Diagonal Bracing
combats twis t aM tors ion

• Cranks-Up or Down
lor easy acces s to beam
and rotor

• Electric Arc Welded
no bolts or rivets to shear

• 55,000 PSI Steel
mtJf'e strength per pound

• Dip Painted
complete heavy coverage
in s ide and outside

The ttChallengerH is 40 ft. of
quality tower, design ed for the
budg et mind ed ham. Excl us ive
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fe atures that are of ten copied
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Way qua lity. Supports a Quad
or a ny sma ll beam having a
wind area of 4 .0 sq. ft . or le s s
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(B uild ing Attach)
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(Groun d Pa st Tilt)
Madel HD·40 Gelv, •• • • 134.50
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(Bu il di ng Attach)
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Freight prepaid anywhere 48 USA

MODE L. HD-40

(DIP PAINTED)

P.O . BOX 5161

4

AM. NET

TAMPA 5, FLORIDA

would reflect license qualifications. Suppose we
establish six grades of licenses: Novice, T ech­
nician, General, Advanced (same technical
exam as Extra, but without 20 wpm code),
Extra, and Special (par ticu larly awful exam).
The class of liceose could be designated by the
second letter of the cal l and the status of this
special letter would I 'll bet, drive a lot of
fellows toward higher classes of license . "Dou­
ble-you Bee Two See Cue Em, this is Double­
you (heh, heh ) Ess Two En Ess Dee: ' Well,
you know that CQM isn't going to st and that
one for long. T he ext ra letter in the call
would he a mark of accomplishment and
would be much sough t after. The lazy amateur
would be branded as such every time he goes
on the ai r.

ARRL
If my mail reflects the anti-segregation feel­

ings of the amateurs so strongly, I can just
imagine the tenor of the mail flooding in
down at Newington. In sp ite of this mail , the
August issue of QST is virtu ally silent on the

•sub ject. One letter in favor, none against, and
not one word in the editorial . \Ve don't find
out what is really going on until we check into
the mice-type in the "Happenings" where we
find that the ARRL has submitted two pe­
titions to the FCC, both requesting the as­
signment of portions of the bands for higher
grades of licenses.

There are indications that the pressure of
resigning members and irate manufacturers
and dis tribu tors is being fel t. \ Ve shall see in
the September QST how much they have
backed down . It is possible that they may
ask that small segment of the phone bands
(50 kc ) be set aside for higher classes of
licenses. This is a good compromise for it is
doubtful if the FCC would set themselves up
with such a monitoring headache, wh ich
would let the whole mess blow over.

The Institute
The shocking exposure of the AHRL by

K6BX and the cyn ical ad mittance by the
League in the July QST editorial that they
had no intention of polling the members be­
fore making even the most drastic of d e­
cisions for them has brought in such a p ile of
mail demanding that something he done that
I have taken a little time off from my mad
race to keep everything running here and
tried to work out a possible solution to the
p roblem.

The firs t step in solving a problem is to
identify the problem. Perhaps I am over­
simplifying things, but it seems to me that
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The converter kit inc ludes input ci rcu it, nuvistor
grounded grid preampl ifier, nuvistor/cascode pre­
amplif ier, ir merstage coupling coil, mixer, IF out­
put coi l, osci lla tor tun ing coil, osci llator, powe r
connectors, hookup wire, special mo lded cables,
hardware, and cases. Specify IF desired when
ordering.

A COMPLETE KIT USING INTERNATIONAL PREWIRED A 0 C UNITS

• 2 RF STAGES
• 3 DB NOISE FIGURE

Everything that you need for bu i lding a 2-met er
converter with International Add - On - Circuits.
Simple step-by-step inst ruct ions show you how to
assemble the factory prewi red unit s. Now . . .
packaged in kit f orm for easy const ruction!

In addition .. . t he A 0 C unit s in your converter
are designed so that each ci rcuit may be re­
moved for modif ication or change. At a later
date . . . t he same ci rcuits may be used to
const ruct other electronic equipment. You never
discard an Add-On-Circuit because of obsolescence.

A 0 C un it s may be used to build receivers, t rans­
mitters, or other gear. For complete det ail s of
available A 0 C units write Internat ional today!

2·Meler Converter, Complele $59.50
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our difficulty is one of communication . . .
which is a strange one for a hobby such as
ours. Rut see if I'm not right in this. I suspect
that we need a good method of communica­
tions for all amateurs to know what is going
on and to participate in the formation of new
rules I' modifications of old ones. If we could
find some way to provide a bias-free method
of lett ing amateurs know what each other are
thinking I believe that our hobby would run a
lot smoother.

Now ... how do we accomplish such a
thing? Well, I have a suggestion .

I propose that we set up all Area Co­
ordinator for each ca ll area who will report Oil

the matters discussed and resolved by dubs
within his area. Each Area Coord inator will
have Division Directors for each section of hi s
area and these men will attend local club
meetings and report on the decisions reached
by clubs within their sections. An Area Co­
ordinator might have from five to fifteen
Division Directors to keep him up to date on
all of his area. The DD will be ill tou eh with
the clubs on a d irect basis and in touch with
club officers so that his reports will reflect the
thinkin g of the amateurs in his sect ion. The
Area Coordi nator will make a report including
the informati on from the DD's and th is report
will be published each month by the Institute
of Amateur Rad io and copies will be di s­
tributed to AC's, DD's, all officials of the FCC,
AHHL Directors and officers, all government
offices in any way involved with amateur radio
(~ I ARS, etc. }, and lry suscription to an y ama­
teurs interested in knowing just what is what
for the nominal subscription rate of $1 per
year, which doesn't cover the costs involved b y
a long shot, but which will weed out those
upon whom it might be wasted. '

T his whole thing will tuko a bi t of doing,
hut I think we can get it set llP before the
end of the year.

This will p rovide a means for all amateurs
who are interested enough ill their hobby to
attend club meetings or w rite to their Division
Director with thei r opinions to know what is
going on and to wield some influence in the
course of amateur affairs. Our little bulletin
should be invaluable to the FCC in their
honest attempt to man age our hobby in our
best interests and should be equally helpful to
AHHL Directors, ' perhaps preventing them
from going off on a tangen t undesi red by the
amateurs because of the personal influence of
one or two Directors. Since the AHHL is not
providing any such service I hope they won' t

(T urn to page 88)

$B.70
14.95
12.50
17.45

$32.50 netMODEL NO. ASO-6

FULL SIZE
WIDE SPACED

Aluminum co nstruct ion; machined hardware; Reddi Match
for 5:2 o r 72 ohm direct feed, 2 mete r. Ova l halo two
bonds one 52 ohm feed line.
Model AM-2M- 2 meter, wi th mast.
Model AM·22-2 meter, stacked Complete
Model AM-6M-6 meter, with mast.
Model AM·26-6 ond 2 duol 1'1010, with mast

THE 81G WHEEL
Hori%ontatly polarized, omnidirectional gain antenna feaJ
tures low-G, large eeptcre area, eese of ma tching and
improved bond width. 2 and 4 stock models cvctlcble,
Model A8W.420-1 bay, 3,4 meier $8.95
Model ARW-220-T boy, 1% meter 10.95
Model ABW-144-1 bay, 2 meter 12.95

VHf BEAMS
Rugged, lightweight, and real performof$ , SoQml, 1"
diameter aluminum tubing elemenh _3/16" diameter alv­
minum rod preau embled on booms. Trol'l$former dipole
or Redd i Mah;h. Dued and Quod Arrays available.
Model A144-11-11 element, 2 meter, boom 12' $12.75
Model AT44- 7- 7 element, 2 meter, boom 8' 8,85
Model A220 ·11-11 eleme nt, l V", meter, boom 8.5' 9.95
Model A430· 11-11 e lement, 3/4 meter, boom 5' 7.15

6 METER BEAMS
full sile, wide spaced, boo ms 11/4" and Ph" diameter,
eleme nrs 3M" diame ter a lum inum tubing. Re'ddi Match for
d irect 52 ohm feed 1:1 SWR. I
Model ASO-3-5 element, 6 me te r, boom 6' $13.95
Madel A50·5-5 element, 6 meter, boom 12/ $19.5fJ
Model A50-6-6 e lement, 6 meter, boom 20' 32,50
Model ASO-I G-lO eleme nt, 6 me ter, boom 24' 49.50 '
Model A50·3P-Po rtable 3 element, SO" x 4" folded 10.9S f

VHF MOBILE HALOS

VHF COLINEAR ARRAYS
lightweight mechonicolly bolonced VHF antenna systems.
Extremly high power gain, mojor front lobe, low SWR{
ond brood bond coverage; low ongle of radiation allO
lorge caplvre a rea. 32 and 64 element arroys available.
Model Cl·11 6--2 meter, 16 element collneee. $16.00
Model CL·216--11j4 meter, 16 element colin&ar. 12.85
Model CL-416--3M meter, 16 element colineor, 9.85
Model Cl -MS--Universal matching stvb matches

300 ohm 16 e lement onlermas to 200, 52, o r
72 ohm fCied lines. 4.7.
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Now you can run a
mobile " power house" using t he new

Clegg Model 418 transistorized
12V DC power supply/modulator

unit to power your
THOR 6 transceiver.

•

THOR 6 ..

...=---~ _--:.--

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

I I
I
I
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Clegg THOR 6 60 watt phone
or CW transceiver for 6 meters.
Built- in VFO. pusb-tc-tatk &
keying relay. Receiver features
nuvistorized front end crystal
lattice filter. BfO for sse and
CW reception ••• price $349.95.

.•. and the best way
to verify these opi nions
is right at your own receiver.
Listen across six or two. Pick out
the best signals and you will f ind a piece
of Clegg equipment behind th em every t ime!
Li sten to the ham who's hearing and working
the choice OX .. . the guy who's digging them
out of the QRM and noise . . . he's probably
us ing Clegg gear too!
A little more eavesdropping wi ll provid e the
clincher. The enthusiastic, on the air endorse­
ments by Clegg users (and those who wish they
were) should convince the most skept ical. They
all add up to the one word ... " UNBEATABLE".
So . . . t imes a'wasti ng . •. see your dealer
today. He's got a Clegg rig to match any
pocket-book or any requ irement.
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99'er six meter 8 .....att
t renseeiver • , • $1 59,95
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VENUS 6
SSB t ransceiver 185 .....atts

PEP coming soon•
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INTERCE PTOR

6 & 2 meter receiver
• • • $473.00 amateur net

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

• •
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ZEUS 6 & 2 meter
tran smitter 185 wat ts

AM & CW • • • $695.00 amateur net

See your Distributor or write for information.

L A B O R A T O R I ES
DIV. DF SQUIRES-SANDERS. INC, I

RT. 5 3, M T. TABOR, N. J.
TELEPHONE 627·68 00
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A Cast-Iron Balun

73 Parts K it

Roy Pa fenberg W4WKM
316 Strc t ford Avenue
Fairfax, Vi rg inia

Ph oto Credit: M organ S. GilJJ1lIal1, Jr.

Ferrite components and ferrite core induc­
tors have come into general use in recent years.
Despi te thei r appearance in a very wide range
of common equipments, many amateurs remain
unaware of the amateur equipment applica­
tions of these materials and commonly avail­
able components. Commercial app lications
range f rom the "rod" antennas used in trans­
istor portables to the universally used ferrite
core TV horizontal d eflection components. One
component, which has immediate amateur ap­
p lication, is the broad band matching trans­
Former, or balun , which is widely used in mod­
em TV tuners.

The ba lun is housed in a M inibox and com­
mercia l deca ls finish off the job. Va rious
views of the unmounted balun are a lso
shown.

8

Before we go into the applications of the fer­
rite core unit, a review of the baluns in current
amateur use is in order. Baluns (BALanced to
UNbalanced If tran sformers ) are widely used
to effect transition from b alanced to unbalan c­
ed transmission lines with an impedan ce trans­
form ation of 4 to 1. In amateur VHF practice ,
the most common form of balun is of the coax­
ial cab le type.'

In this configuration , a half-wave phasing
section of coaxial cable is connected in parallel
with the coaxial tran smission line. The b al­
anced connection is m ade across the center con­
ductor terminations of the phasing section
which provides the required 180 0 phase rever­
sal. Since the voltages at the unbalanced end of
the circuit are in parallel and the voltages at
the balan ced end are in series, there is a 4 to 1
impedance step-up from the unbalanced line to
the balanced output. \Vhile performance of
these coaxial line baluns is excellent, there are
obstacles. The major problems are the length of
line required for the phasing section at the
lower frequencies and the lim ited bandwid th
over which a particular b alun will operate.

The limited bandwidth p roblem is overcome
in the untuned coil balun. In this configuration,
two bifilar wound coils are connected as shown
in Fig. 1. At the series connected end , the
lines are b alan ced to ground and will m atch an
impedance of twice the characteristic imped­
ance of the line. At the parallel connected , or
unbalanced, end the circuit will be matched
by an impedan ce of h alf that of the coiled
lines. Th is results in an impedance transform­
ation of 4 to 1. For this circuit to work, the
inp ut must be effect ively decoupled from the

1. "Coaxial Hal una;" WA2INM; December 1962 , 73
Magaaine
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The transmitter was modulated about 90%
with a 1000 cycle test tone and the balanced
deflection plates of a monitor scope were con­
nected across the 200 ohm load. The purpose
of the scope was to observe the modulated rf
envelope for flat-topping or other evidence of
balun core saturation on modulation peaks . Hf
voltage across each half of the 200 ohm load re­
sistor was measured with a Hewlett-Packard
410B VTVM and the actual power in the load
computed from these readings. These readings
were verified by substituting a commercial rf
power meter for the balun and 200 ohm load.
The commercial S\VR meter was left in the line
and switched to the relative power position to
insure that the transmitter output remained es­
sentially unchanged under both test conditions.
The fingers and the nose were used to gauge
heating of the balun core and windings.

The transmitter was tuned up on 6 meters
into the 50 ohm power meter and the loading
adjusted for 15 watts output. After the SWR
was verified as being essentially 1 to 1, the
output was transferred to the balun terminated
in the 200 ohm load. Transmitter tuning was
touched up for exactly 15 watts output and the
SWR was read and recorded. This procedure
was repeated on 10, 20 and 40 meters. The ba­
lun did not heat excessively at any frequency
and no distort ion of the modulated rf envelope
was noted. Results of these tests were as
follows:
Frequency in mc 54 28 14 7
SWR 1.1:1 1.2:1 1.4 :1 1.6:1

The transmitter was retuned to 54 me and
the power increased until excessive heating of
the balun was observed. The SWR rose slightly
at this power level but the If envelope remain­
ed undistorted on modulation peaks. This test
was repeated with other baluns of the same
type and in each case, excessive heating was
noted at between 20 and 25 watts.

Based on these tests, it appears that the un­
modified TV baluns will be perfectly satisfac­
tory for use on 6 and 10 meters, could be used
on 20 meters and might be used on 40 meters.
Just to play it safe, a maximum power of 20
watts should not be exceeded. Although the TV
baluns were not tested on 2 meters, there is no
reason why they should not be fully satisfactory

output and this must be accomplished without
introducing excesive losses.

In theory, this condition will occur only
when the coiled transmission lines nre an odd
multiple of a quarter wave in length . However,
in practice. the coiled lines serve as a choke
which effectively decouples the input from the
output. Since the inductance of the choke is
not critical, these baluns will function over a
wide range of frequencies. Bandwidths of 10
to 1 are normal with the lower frequency limit
being that at which the windings are less than
a quarter wave in length.

The familiar "ladder" coils used in the anten­
na input circuit of early television receivers
were a commercial application of this type
balun. Many amateurs have used these coils
in their VHF instal lations with good results. It
should be noted that in this discussion only
the most common series-parallel balun configu­
ration is treated . This connection results in the
4 to 1 impedance transfonnation and a transi­
tion from balanced to unbalanced lines. Other
connections are possible but are beyond the
scope of this article. It is in this 75 to 300 ohm,
unbalanced to balanced configuration that the
TV baluns have been most often used.

With the availability of economical, modern
ferrite core materials, their use in TV receiver
baluns was a logical development. Since the
efficiency of the ferrite core baIuns for receiv­
ing applications in the range of 54 to 216 mc
has been proven in several million TV receiv­
ers, it was considered worthwhile to try these
units at the lower frequencies. In addition, it
was desired to test them in low power trans­
mitting applications. John Landek W9WOK,
of Admiral was approached for details on these
units and he kindly came through with the in­
formation and some samples of the coils used in
Admiral TV receivers.

These baluns were used unchanged in the
tests that were conducted. The windings of
the baluns were connected as is shown in Fig.
1 and the balanced termination connected to a
200 ohm resistive load. The unbalanced ter­
mination was connected through a commercial
SWR meter to the output of a 3.5 to 60 mc
low power transmitter. HG-58/ U cable was
used between the transmitter, the SWR
meter and the balun. Tbe 4 to 1 ratio of
SWR meter and the balun. The 4 to 1 ratio of
the balun is maintained in this test and use of
the 50 ohm line enabled use of the 50 ohm
S\VR meter and a commercial 50 ohm rf
power meter for comparative tests. Subsequent
on the air tests verified that similar results are
obtained in 75 ohm unbalanced to 300 ohm
balanced applications.

S£PTEM B£R 1963
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The ferrite core ba lun is con nected to the
coax ial recepta c le a nd the binding post
terminal s . The ba lun is supported by its
lea ds.

at these frequencies. As mentioned, the bnluns
were used unchanged. Somewhat better low
frequency performance might be obtained by
increasing the number of turns in the wind ings.
However, it is believed that General Ceramics
Q.2 ferrite material is used in the cores. Gen­
eral Ceramics recommends this materi al for use
in wide band transformers between 10 and 225
me so it is d oubtful that performance a t the
lower frequencies could be greatly improved .

Since these baluns arc used in most TV sets
today, supply should be no problem. Various
makes of sets were checked and part numbers
obtained . Checks with the local distributors of
the various brand sets disclosed that most stock
thc balun coils. However, since Standard Coil

tuners a re very widely used and since regular
parts distributors stock replacement parts,
Standard Coil part numbers are listed. The coil
is stocked as an assembly and a few other parts
which are not used in this application come
mounted on the board . However, the price is
still reasonable. Antenna Transformer, Standerd
Coil Part Number 31T-4 13, is the replacement
part for the va rious Model "T" tuners and it
sells for $1.90 net. The Antenna Input Assem­
bly for the " FN" and "F D" series of tuners,
Standard Coil Part Number 3 l T3398-0 l or -0",
sells for $1.15 net.

The photographs show a very convenient
method of mounting the ferrite core TV balun .
The case is a Bud 2%" x 2}~" x 1%" Minibox. An
50-239 coaxial connector is mounted on one
end of the box with a ground lug secured under
one of the mounting nuts. A dual, insulated
hinding post assembly is mounted on the other
end of the box. The balun is wired between the
terminals, sup ported b y its leads. Although val­
uable in the shack, this unit is eq ually valuable
in the shop for various balanced to unhalanced
matching johs.

. W~WK~1

Por ts Kit Available
Complete ki t, including coil, box, 50-239

coax connec to r and sc rew terminal s.
W4WKM~ 1 Kit (o rder from 73, Peterboro,

N.H I $3.00

Noise Limiter for CW
73 Pa rts Kit

Joe W illiams W 6SFM

diode noise limiter connected and with the re­
ceiver gain controls set at normal , the clipping

CR2

CRr

CI

3.2

COM.

500 OHMS .--cw
RI

Operatian

Since many C\ V operators prefer a tone of
about 500 cycles, all signal and noise energy
lying above that frequency within the audio
image of the receiver can be trimmed without
affect ing the legibility of the code. W ith the

The C\ V noise limite r shown in the diagram
is useful with that type of receiver whose ANL
works great on phone but which is next to use­
less when the set is operated in the C\ V mode.
\Vhen connected as indicated, this accessory
becomes a form of frequency selective short
clamp. In most cases it won' t be necessary to
remove the receiver from its cabinet in order to
make the hook up.
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New from Gonset

that is

ULTRA·COMPACT • LIGHT WEIGHT • low in cost
Gonset has scor ed a breakth rough w ith the new "Sidewinder"-a 2 meter SSB,
AM and CW transceiver that combines technical excellence with con temporary
design and compact, st u r dy const ruction.

The Ganse t "Sidewinder" provides coverage of the entire 2 m eter band in fou r
segmen ts 1 Mc wide. It has built-in VFO and the rece iver is completely tran­
sistor ized. There are a total of 21 transistors, 6 diodes and three tubes in the
"Sidewinder;' which operates on either SSB, AM or CWo

T he power su pp ly is designed for snap-on back or remote installation and is
available either as a kit or a wired and tested un it .

CHECK THESE DELUXE FEATURES AT YOUR LOCAL DISTRIBUTOR!
• Receiver and transmitter utilize dual conversion. • Designed for mobile and fixed station opera tion. • Illumi­
nated dial and "5" meter. • High voltage power supply is used only in transmit mode. • Highly Stabi lized VFO.
• Crystal lattice fil te r for both receiver and transmitter. • 20 watts PEP inpu t SS B, 6 watts input AM, 20 watts
input CWo

Transceiver: 83A" wid e. 4*" high, 7" deep.
Weight 7 Ibs.·lO oz. Amateur net price$349.95

Power supply , 8¥." wide, 4¥." high, 5'1z" deep.
Weight , ll lbs.-2 oz. Amateur net price-kit $39.95

Wired and tested unit $49.95

T he new Ganset "S idewind er " SSB Transceiv er w ill be on disp lay at your local dis­
tributor's in A u gu st.

~ GONSET@INC.
A SUBS IDIA RY OF AllEe LANCING

801 SOUTH MAIN STREET, BURBANK, CALI FORNIA

SE PTEMB ER 1953 11



control, Hl , is advanced. \ Vhen noise pulses of
sufficient amplitude appear across the second­
ary of the output transformer, either or both of
the diodes will conduct and a partial short cir­
cu it will be applied to the secondary through
RI and C l. CI will, of course, exhibit less ac
resistance at the higher audio frequencies and
the threshold of avalanche of the diodes will
occur earlier at those frequencies. This action
takes the sting out of ignition noise, QRN and
power line transients. \Vhen a noise spike
causes the clamp to make, the entire audio
product of the receiver is shunted for a few
microseconds. The code tones being received
will be perforated but unharmed. In severe
noise, if the value of RI is further reduced,
the incoming C\V signals will trigger the noise
limited and the CW will chop holes in the noise
with an action like th at of a cookie cutter. This
sounds a hit strange but often makes otherwise
unreadable signals stand out so that they can
be copied.

The Connections
\ Vhere the receiver has the familiar screw

type connectors on the rear apron which are
marked 500 ohms, 3.2 ohms and Common­
the noise limiter is connected to the 500 ohm
post and to Common. If your receiver has only
a voice coil connection or has a self contained
speaker, the limiter can be connected between
the plate of the audio output tube and Ground.
If this type of hook up is used, RI should be
10K ohms and CI should be a .47 mfd at 400
volts.

. . . W6SFM

Ports Kit Ava ilable
We've ga thered the twa diodes, pot a nd

condenser into a pa cka ge for you. Catalog pr ice
is $3.59 on the parts. W 6SFM-2 Kit (order
from 7 3, Peterboro, N . H.l $3 .00

Errorless RTTY Converter
J im Kyle K5JKX
1236 N. E. 441h Stree t
Oklahoma City 11 , Okla .

FIGURE I

Fig , I . Simplified sche ma t ic showing opera­
tion of " a nd" ga tes, with neon switc hes.
Spst switch at left represents outpu t stage
of Schmit t t rigger. W ith switched dosed,
neon goes out . Diode is forward biased a nd
33-volt supply flows to g round th rough
I-meg resistor, diode, and R2 in series.
Meter reads approximotely 30 volts ac ross
I -rneq resistor . With switch open, neon
lights a nd a pp roximately 100 volts a ppears
across R2. Diode Is reverse-biased a nd no
cu rrent flows from 33-volt supply through
I-meg resistor. Meter reads zero volts.
If left half of ci rcuit (a ll components to left
of point A ) is duplicated and connected in
pa ra lle l at point A, both switches must be
open be fore current flow throug h l-meg re­
sistor is halted.

B

1M

,..'+

AR2
lOOK

+ 300

R I

100 K t-~)'1--;:;:;-

Many RTTY converters, both with transis­
tors and with vacuum tubes, have been des­
cribed in the past few years. However, only
one-the W2JAV unit- has taken full advantage
of the loo-percent redundancy inherent in the
RTTY code.

That term "redundancy," in case it threw
you, is one bandied about by specialists in the
field of information theory, and means simply
that (in this case ) you get two specific items
of information at any given instant to tell you
what the fellow on the other end sent.

It is inherent in any form of FSK, because
if at anyone instant a mark is being transmitted
a space cannot be. If you receive both a mark
and a space simultaneously, then something
is wrong.

Thus, if our converters were designed so
that we had signals available to indicate what
was not being sent as well as what was, we
could reduce errors by requiring both a mark
and «not-space" to indicate a mark, and vice
versa.

This, of course, is done in the W2JAV unit­
but the converter described here, designed by
use of symbolic logic and digital techniques

12 73 MACAZINE



learned during a two-year bout with the com­
puter industry, offers a few additional advan­
tages.

Among these advantages are th e fact that
the printer is never allowed to run open, no
tuning meter or scope is used yet immediate
visual indication of proper tuning is given.
and modem filter techniques together with effi­
cient noise-pulse elimination permit copy under
the most severe QR:t-.l conditions.

The never- run-open feature is brought about
by holding the printer magnet energized at all
times unless a specifically identified space sig­
nal is being received. \Vhen tuned off channel,
tuning through a signal, or receiving only noise,
the printer merely sits there.

Tuning indication is by means of a bank
of four neon bulbs, which serve a double pur­
pose. Originally included in the design to ac t
as switches in the classic manner, they were
brought out to th e front panel when it was

realized that they offered a valuable aid to
tuning and troubleshooting in case of QRM.

Since a seven-position front-panel switch
offers the option of "bilateral" (a term invented
here to describe the mark-plus-not-space re­
quirement ) copy, mark-only copy, or space­
only copy in both normal and inverted posit­
tions, as well as a seventh "no copy" position to
insure absolute quiet while tuning under diffi­
cult QRM conditions, versatility is about as
great as could be hoped for. Though the switch
makes things look complicated, it is actually
simple to wire in due to the digital circuits em­
ployed.

The heart of this converter is the combina­
tion of the neon switches and the "and" gate.
F ig. 1. is a simplified schematic showing how
this works; only one neon and one diode are
shown.

The spst switch at the left of the illustration
represents the output section of the associated
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SCHEMATIC DIAGRAM OF DIGITAL RTT Y' CONVERTER
FI GURE 2

Switch Positions :

}

5-Bila te ra l
Mark low 6-Space only

7-Mark only

l-Ma rk only
2-Space on ly
3-Bila tera l
4-No copy
V" V" Va- 12AX7
V,---6AU6

V.- 6 EM5
I" 1.-NE2

} Mark h ;gh

SEPTEM8ER 1963 13



FIGURE 3
VISUAL TUNING INDICATOR PATTERN LAYOUT.

SEE TEXT FOR DETA ILS.

Schmitt trigger tube and will be e ither open or
closed. Acually, with the values given on the
full schematic, about 15 volts will appear at
the upper end of the "switch" when it is
"closed" but for purposes of explanation it is
close enough to a d ead short .

With the switch closed, not enough voltage
is applied to the neon tube to allow it to fire
so it stays dark. Under this condition, the diode
is forward biased by the 33-volt supp ly, and
current flows through the J-megohm resistor.
the diode, and R2. all in series. Approximately
30 volts are developed across the J-megohm
resistor by this current flow.

\ VUh the switch open, however, cu rrent
from the 300-volt supply fi res the neon tube
and it lights. This allows about 100 volts to be
developed across R2. which reverse-biases the
d iode. \ Vi th the diode cut off, no current can
flow throu gh the I -megohm resistor, and no
voltage is developed between points A and B.

If another diode, neon, switch, and tw o
lOOK resistors are added to duplicate the left­
hand part of the circuit. connecting the added
duplicate circuit to point A also. then current
can flow through the l-megohm resistor if
either of the spst switches is closed. Only
when both are open will the voltage from A to
B d rop to zero; at all other times it will remain
at about 30 volts, and point A will be negative
wi th respect to point B.

In the complete converter. point A is con­
nected to the grid of a pentode tu be (V4)
which forms half of a third Schmitt trigger
while point B is connected to the cathode. The
tube chosen, a 6AU6, cuts off at considerably
less than -30 volts , so that it remains cu t off at
all times except when both switches are closed.

But at this point, we're a bit ahead of our
explanation of the way this gadget works. Let's
back up a bit , like all the way back to the re­
ceiver.

The complete schematic of the converter,
Fig. 2, does not show the input amplifier or the

l4

CD
12

13

©

o
15

14

®

filters. T his is because they are not particularly
critical. No limiter is necessary, but a band­
pass filter from 2 to 3 kc is a definite asset. My
0'\'11 preference is for the 5-section filter des­
cribed earlier in these pages, fed by a 6)6
operated grounded-grid for simplicity-but
even a single-section toroid will surprise you
when used with this converter following it ,
because of the extremely light loading present­
ed by the d etectors of Fig. 2.

T he first stage shown in the schematic is a
dual cathode follower, using half of a 12AX7 in
each channel. This is used primarily as an im­
pedance-matching device to p revent the diode
detectors from loading the filter outputs .

T he I N34 d iode detectors are fairly conven­
tional except that they are connected to give
positive-going output with signal. The two
Lmegohm resistors and the .01 mfd capaci tor
between the diode and the following-stage
grids form a time-delay filter which prevents
noise pulses from triggering the following cir­
cuitry. Both attack and release time constan ts
are 10 milliseconds; this is long enough to
allow positive operation on standard RTTY
pulses while rejecting all ordinary fOnTIS of
norse.

Since the circuits of V2 and V3 are identical ,
only one will be described. T hese are Schmitt
trigger stages, which have the p roperty that
only one of the two triode sections of the tube
will conduct at a time. Assuming that the in­
put half of V2 is conducting, its plate voltage
as measured a t the plate itself drops to about
15 volts. Voltage divider action through the
47K and 33K resistors drops this to only about
6 volts at the grid of the output half. At th e
same time, about 2.~ volts develope across the
common cathode resistor due to current Bow
in the input half. T he resulting -19 volts from
grid to cathode of the output half cut this side
off , and plate voltage rises to 300 .

\Vhen the input half stops conducting, its
plate voltage begins to rise. The positive-going
pulse at the plate bypasses the 47K resistor
through the .00 1 mfd capacitor and drives the
second half into conduction. This increases
total current Bow through the cathode resistor,
increasing cathode voltage and thus helping cut
off the inp ut half. \Vhen all current How stops
in the input half, the positive voltage devel­
oped through its pl ate resistor, the 47K, and
the 33K resistor aU in series help maintain con­
duction in the output half.

Thus you can see that the output half is con­
ducting unless an external signal forces the in­
put half to conduct, and when this happens
the output half ceases to conduct . In conse­
quence, we have a high voltage at the plate
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$250

THE ADAPTABLE

605 UNIVERSITY AVENUE
LOS GATOS, CALIFORNIA

Orde r ThrollCJh Yo", Deoler or
Write For Further Information

LINEAR SYSTEMS I N C .

350·AC
INPUT 117 V.AC 50·60 CYCLE

OUTPUT - SAME AS 350·12
6.3 V.AC 6A

12.6 V.AC 6A
12.0 V.DC @ 200 MA

FEATURES - GENERAL PURPOSE SUPPLY CAPA·
BLE OF DELIVERING WEll·REGULATED, RIPPLE·FREE
DC POWER
- IDEAL FOR POWERING MOST OF THE PRESENT DAY
COMMUNICATIONS EQUIPMENT
- CABLES AVAILABLE FOR CONNECTION TO MOST
EQUIPMENT $99.50

LINEAR AMPLIFIER I LSA·3 I
NEW • COMPACT • BROAOBAND

20 - 40 - BO METERS

INPUT - 25 WATTS
OUTPUT - 500 WATTS PEP
FEATURES - SMALL PACKAGE

4*"H I 6W'W I 10"0 =--­
5% Ibs.
- FOR MOBILE OR •
FIXED STATION .~ . •
With Companion -. -._, .. fIJ
AC or DC POWER SUPPLIES

I

f--- FOR FIXED 5TATION --

CONSERVATIVE MECHANICAL & ELECTRICAL DESIGN IN ALL
LINEAR SYSTEMS POWER SUPPLIES ASSURES RELIABLE OPERA·
TlON UNDER ALL CONDITIONS

$250

$150

$120

INV·12400
400 W PEAK
300 W CONTINUOUS

4~"x7"x9"
16 lbs.

4"x4" x6"
6* Ibs.

$60

INV·12150
150 WCONTINUOUS

FOR PORTA BLE O PERATION OF RADIO · TV ·
SMAll TRAN SM ITTERS & REC EIVERS _ FANS ­
BLOWER S _ SMAll TOOLS & APPLIAN CES

THE POPULAR

350-12

3SQ;6 - FOR 6 VOLT MOBILE OPERATION
$165

..~."" - FOR MARINE & AIRCRAFT SERVICE
$165

50 .12 - AN INCREASINGLY POPULAR MOBILE
SUPPLY FOR THOSE WANTING GREATER POWER

INPUT - 12·14 V.DC
OUTPUT - 1250 V.DC 400 MA

300 V.DC 200 MA
90 V.DC Negative Adjustable Bias

: 10 0 0 . 12 - A POWERHOUSE IN A SMALL PACK·
AGE - FOR KILOWAIT MOBILE lINEARS

INPUT - 12·14 V.DC
OUTPUT - 2000 to 3000 V.DC

300 V.DC 100 MA
0·110 V.DC Negative Adjustable Bias

17:"'1N"""Y=ER:"::T=ER'"""'5I I 2 Y.DC to I 20 Y.AC I

INI'UT - 12·14 V.DC
: O:§UTPUT - 800 V @400MAof

600 V @ 500 MA
and 275 V @ 200 MA

0·110 @ 30 MA Negati,e
Adjustable Bias

FEATURES - ONE CONVERTER ADAPTABLE TO ALL
EQUIPMENT
- POWER CAPABILITY IS 350 WAITS - MOST POWER·
FUL CONVERTER IN ITS CLASS
- PROVEN PERFORMANCE AND SATISFACTION
GUARANTEED
- QUALITY COMPONENTS & EXCELLENT WORKMAN·
SHIP
- RUGGED - CAN OUTLAST AND OUTPERFORM OTH·
ER BRANDS UNDER ADVERSE CONDITIONS $125

FOR THE BEST SUPPL:Y
•

MONEY CAN BUY. io •

YOU'LL DISCOVER THE POWER SUPPLY YOU'VE BEEN LOOKING FOR
from LINEAR S 'YSTEMS INC. \ I!I!!I!lff!

-- FeR MOBILlNG----,
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16 OM
$23
2500 Lx
14.50 Fl
29 NKr
11 50 Ea
200 Ptu
20.80 SICr
17.50 SFr

of the input ha lf and a low voltage at the out­
put plate in the absence of driving signal, and
the reverse when a signal is present. One of the
two halves is conducting at all times.

This situation is noted on the schematic by
marking the lead from the plate of the output
half of V2 "II" for high-frequency-signal-pres­
ent, and the plate of the input half "not-H"
(denoted hy a bar over the II on the drawing ) ,
for high-frequency-signal absent .

Similarly, the corresponding plates of V3
ked "L" d " L"are mar an not- .

The "H", "not-H", "L", and "not-L" signals
obtained from V2 and V3 are fed to the neon­
switch and "and" gate section whose basic
operation was described previously. A brief
bout with symbolic logic equations which won't
be repeated here showed that it would be
necessary to use the "H" and "not-L" signals to­
gether to identify a mark-low space signal, and
the "V ' and "not-H" signals similarly for mark­
high copy. Under any other possible combina­
tion of input signals, we want the printer mag­
net to hold in the "mark" position.

However, to allow copying from the mark
or space signals only, in case the other side of
the signal is jammed by QRM , we must be ahlc
to d efeat the bilateral feature. This is accom­
plished by 11 and its associated resistors,
which furnish a "fictitious" "H" or "not-L" sig­
nal is required.

The seven-position switch selects the proper
combination of input signals so that the "and"
gate will a llow V4 to conduct whenever a
"space" signal is being received and at no
other times. In the "no-copy" position V4 is
permanently cut off.

Both V4 and V5 are part of a power Schmitt
trigger which includes the printer magnet it·
self as its output load . When V4 is cut off, it
holds V5 in conduction and the printer magnet
is pulled in. When V4 conducts, its plate volt­
age drops so low that V5 is cut off, and the
magnet drops out . The 5K resistor swamps in­
ductive surges from the magnet, while the Zen­
er diode holds cathode voltage fixed at 33 volts
postive. A stiff voltage divider might do as
well, but the plate current of V5 is something
like ten times that of V4 so the Zener is a
worthwhile investment.

Magnet current may be set, if desired, by ad­
justing the value of the screen resistor of V5.
I operate my Model 15 at anywhere from 18
to 45 MA without troubles.

Power requirements for this converter are
relatively modest, but it should have its own
supply. A IOO-MA supply will be more than
ample. Regulation of the supply is not critical;

,.

any small receiver-type transformer should do.
Now to get back to that visual tuning we

mentioned once and never came back to. It
revolves around the four neon-switch bulbs 12
through 15. If they are arranged in a pattern
similar to that shown in Fig. 3, the light pat­
tern itself will indicate proper tuning.

\Vhen no signal is coming through either
channel, both "not" bulbs ( 13 and 14 ) will
light and the pattern will be a horizontal bar
across the bottom of the square.

In the rare event of QRM in both channels,
both " true" bulbs ( 12 and 15 ) will light and
the bar will move to the top of the square. This
is a most improbable pattern to observe.

A steady carrier or tone in either channel
will cause the upper bulb in the associated
channel to light. For instance, steady carrier in
the upper channel would cause 15 to light but
would not affect 12 or 13.

Normal frequency of RTIY pulses is about
23 cps; the eye cannot detect pulses faster
than about 18 cps. Thus, an incoming RTIY
signal properly tuned will make all four bulbs
appear to be lit simultaneously. The receiver
can be tuned for this condition with the con­
verter switch in "no copy:' and a flick to
either "mark high bilateral" or "mark low bi­
lateral" should result in perfect copy.

Should you be hit by a QRM, a glance at
the lights will tell you whether it is in the up­
per or lower channel; you can then operate the
switch to continue copy from the remaining
clear channel.

If you want to operate several pieces of
equipment from this converter, it's easy to do
so. Simply parallel all the magnets. Use a 5K
resistor at each magnet, to absorb the inductive
kicks. That's it- and happy digital RTTY!

.. . K5JKX

FOREIGN SUBSCRIPTIONS
T he foreign subscr iption rate to 73 is $4.00 U . S. per

year, however we will accept cash or checks in foreign
funds at the following rates:
Can.da $3.75 Gertnan1
Mexico $44 Honr KODr
Aultria 115 Ib Ital,.
AUltralia 36 / Netherlands
Delrium 200 OF Norway
Denmark 27.60 DKr Portural
Engllnd 28 / 6 Spain
Fin1a.nd 14.2 FM Sweden
Frallce 20 NF Switzerland

FRESH UP WITH 6-UP
73's new VHF magazine.

$2.00 a yea r - send name, call, address.
First issue, August, almost gone.
Don't miss it.

6 -UP - Peterborough - N. H.



The NEW waters Universal Hybr id Coupler
(Model 3002 ) hos all the features of the old
Coupler plus a built-in compression amplifier
added to the microp hone cif'Cuit. Built-in bat­
tery. Amplification can be adjusted from 0 -12
db by fro nt panel control. Outpu t limited by
compression so peaks will not exceed set level.

$69.95

Retrokit : modifying model 3001 to 3002 :
$19.95

•

PATCHCOMPRESSOR

•

ALSO NEW!
Two models to f it all Collins equipment. Model 337-S1 A
is desig ned t o exactly fit the 75$1: $39.95. The Model
HO-A (no holes to drill) fits the KWM-2,lA Collins :
553.75. You'" bless the doy you added t his to your
Collins .

fot all Collins Rec. " Xcvn.
For 755-1 : 337-S1A
For KWM -l fA I : 340-A
No holes to drill.

$39.95
$53.75

Q-MULTIPLIER NOTCH FILTER

2-230 me
Trons istorized
Tone modulator
3% Accurocy
Complete with :
Case, 7 coils
Model 331

"LITTLE
DIPPERT......

$129.75

SWITCHES

Three types : one pole -six throw for antenna switc hing,
$12.95 ; one pole- two throw in case you do n't ha ve so
ma ny antennas or wont to use a dummy loa d, $ 11 .45;
t ransfe r switch for switching power a mplifie r in a nd out,
$11.45. All ore conned for pro tection. All have SO-239
type connectors.

•

DUMMY
(?)

LOAD
WATT­
METER
f ull KW
Wa rning light
Meter reads :
10_IOO_IOOOW
Won't lea k
Model 334

$79.75

I
•

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

BUT NOT VERY

WATERS MFG. INC.
WAYLAND

MASS.
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The Bourbon S-Meter
• is Parts K it

Richa rd Von Wickie W6TKA
643 Aurora Avenue
Santo Barba ro, Ca lif.

FIG BRIDGE S' METER CI RCUIT

,. 73 MAGAZI NE

respond ing connectors . Or, if you want to-and
have the room- you can build the unit right
into the receiver.

T he meter is a 0-1 mil liameter, either a Shu­
rite Mod el 850, or similar inexpensive meter.
Several of the amateur radio supply houses
stock reasonably priced meters manufact ured
in Japan which are quite adequate for this
purpose.

The thing that scares a lot of hams away
from attaching an S meter to their receiver is
that they don't know how to identify the ave
line. Avc means, of course, automatic volume
control. Perhaps a more accurate tenn would
be "automatic gain control," but either way
this is how it works : the average rectified de
voltage, developed b y the received signal
across a , resistance in the detector circuit, is
used to vary the bias on the rf an d if amp lifier
tubes. This voltage is proportional to the aver­
age amplitude of the signal so the gain is re­
duced as the signal strength becomes greater.
Thus, the ave tends to keep the receiver ou tput
level relatively constant, regardless of input
signal. T he more stages controlled by the ave,
the better the control, and the more constant
the gain will remain.

Fig. 2 shows a typical ave circuit. By refer­
ring to the schematic for your own receiver ( if
you d on't have one, do your best to get one­
they're mighty hand y ) you should be able to
easily locate the ave line. If you have no sche­
matic, you can find the ave line by remember­
ing that the iden tifying characteristics of the
line are that the grid resistors from the con­
trolled stages (usually one or more if and rf
stages) are all connected to a common line
which connects, through a resis tor, to a diod e
- most often one of the diodes in a dual-diode­
triode tube.

Now, getting back to our S meter ci rcuit, this
is the way it works: the voltage developed by
the ave circuit is very nearly a logarithmic
function of the incoming signal, so if the S
meter rube plate current is proportional to the

flo SEE TE XT

56K
2W
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B+ 250 470

M J...-<
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1---- ....L..
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-
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C 6 .3 11. - J..
- -

0

This article bears its rather strange title be­
cause the author is ti red of hearing reports
from other amateurs who say they are using
Scotch S meters.

Seriously, the point of this article is to tell
those who have receivers with no S meters how
to install S meters. T he process is easier than
you think. w e should also mention tha t the ma­
terial presented herein is not new; this article
is simply a refresher course in S-metennanship.

S meters perform a number of valuable func­
tions, such as observing changes in signal
strength as a beam is rotated, aligning the re­
ceiver, and as a basis for lying to another
sta tion regarding his signal strength. There
are many receivers in use today, either surp lus
or home built, which do not have S meters. In­
stallation of an S meter in most of these re­
ceivers (provid ing they have an ave and the
ave is working ) is relatively simple.

The basic S meter b ridge circuit is shown in
Fig. 1. You can build the gadget in a 5" x 2~"

X 2~" minibox. There will be fou r leads going
to the receiver from the S meter: ground, fi la ­
ment voltage, plate voltage, and ave. A Jones
Type AB m ale connector can be mounted on
the box and a Type AB female connector on
the receiver, with a cable between using cor-
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FCC License
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Your key to future success in electronics is a First·Class
F C C License. It will permit you to operate and maintain
t ransmitting equipment used in a viation, broadcasting,
marine. m icrowave. mobile communications, or Citizens­
Band. Cleveland Institute home study is the ideal way
t o get your FCC License. H ere's why:

Our t raining programs will quickly prepare you for
a First -Class Commercial R adio T elephone License
with a Radar Endorsement. S hould you fail to pass
the FCC exa mina t ion after completing your course,
you will get a full refund of all t uit ion payments. You
get an FCC License ... or your money back!

You owe it to yourself, your family. your future to get
the complete details on our " proven effective" Cleve­
land I nstitute home study. Just send the coupon below

•TODAY. There's no obligation.

•,
I 1. 76 . : . 17th ~t .. 11"1' 1. ~T - :;,
I cre~e l .nd It . Ohio,,

grid voltage, the meter will read according to
a linear decibel scale. This means that readings
won't all be bunched up at one end of the
meter scale. This meter, when adjusted. as we
will describe, will handle a signal range of
around 80 db.

Having located the ave line, provided. for
the necessary four connections, and constructed.
the 5 meter, we can now attach, in the receiver,
connection A to the ave line, B to B+ (approx­
imately 250 volts ). C to the 15.3-volt filament
circuit , and D to chassis ground. Don't put the
6C4 in its socket just yet. Tum on the receiver
and adjust the resistor across the meter until
the meter reads full scale. The value of the
resistor, which will probably be in the neigh­
borhood of a few ohms will depend upon the
internal resistance of the meter unit.

Then, having arrived at the proper shunt
resistance, put the 6C4 in the socket, allow it to
warm up, and, with a short length of wire or
a clip-lead, short the ave line to ground so that
the 6C4 grid will be grounded , Adjust the 3000
ohm potentiometer unti], t,t(e meter reads zero.
Now disconnect the ave from ground. The
meter wiII now foHow signal variations up to
the point at which the voltage is high enough
to cut off the 6C4 plate current.

Now to calibra te the meter. Assuming that a
full-scale reading on the meter is an 80 db,
signal, and that , since 5 meter units are usually
considered to each be equal to six db, 59 will
equal 54 db, with each tenth of a milliamp
division equalling eight db. 59, then occurs
at 0.675 rna, 0.7 is two db over 59, 0.9 is 18 db
over 59. (By George, tbis is a stingy 5 meter! )

If you would like to give higher signal re­
ports and thus make more friends (the degree
of friendship increases as the square of the sig­
nal report given by the receiving station ), at
the sacrifice of accuracy. just multiply the fig­
ures given above by any factor you desire!

. . . W6TKA

Yo.. p......, occ"po.ioIo _

...d d , ...~ _

N O... ---,===c- ....l1. _

City z....._S'o.e-,-_ -,,-_
AC<'n'dlt..d M.. mboo r N.tl..." . 1 n u m .. Study Co u " cll

•,
••,,,
••,,,,

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

Ports K it A vai lable
The parts for th is dochl n kv are packaged by

73, Peterboro, N . H. Ask for W 6TKA-2
Kit $6.50
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• THREE BAND OPERATION. Mosley TW-3X
a nd TW..3X Jr. antennas operate on 20, 40 &
75/ 80 meters. Mosley N5-3 (Novice Special)

• operates on 15, 40 & 80 meters. All Mosley
antennas fe ature pretuned, compac t design &
excellent broad band c haracteristics•

• THREE MODELS .. Mosley EI T oro a ntennas
are available in three models. T W-3X - NS.3
and TW-3X jr., designed to give outstand ing
performance. T hese vers at ile antennas were
deve loped for the bam with a limited budge t.
limited space and the traveler working port-
ab le•

• TWO POWER RATlNG~ • Mosley TW-3X has
a n AM rating of 1000 watts input to the final
ampli fie r a nd a CW/ SSB rating of 2000 watts
P.E.P. Mosley TW·3XJr. and NS-3 (Novice
Special) have ratings of 300 watts on AM &
1000 watts input to the final ampli fie r on CW
and 558 .-

Mosley EI Tore antennas ore trap type grounded quarter

wave antennas using a unique method of tuning and a

single 52 ohm coax line. Antenna Is 58 ft. long and can

be mounted to fit most any location. No radials are needed

~h~n ';'ounted at ground level. Antennas come pre tuned,

in kit form and can be easily ad lusted to resonate at any

portion of the rated bands.

BRIDGETON, MISSOURI

..... ~6::.:::3..:;044_
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Towers

Va l Barnes K IAPA

GIN-POLE ANTeNNA
INSTAllATION ACCESSORY

PRICE,
$54.88

NOTE THESE W IND l OA D CAPA BilITI ES:
(Based an a ,i . foal mo, t above th e tower,
wit h the t enter of the antenna a ! the lo p of
Ihe mosl, i.e. 60 fee t above ground.)

Hams press almost any thing into service tc
hold up their antennas. Chimneys, trees and
telephone poles may be used a lot, but there
is nothing quite as satisfactory as a good tower.
In years gone by a ham had to either build his
own out of available materials (latticework or
ladders) or else try to find an old windmill or
broadcast tower. The advent of frin ge area
television and burgeoning commercial services
have brought many manufacturers into the
economy tower making business. You can now
buy a complete tower with guys for just about
what you would have had to pay for food to
biuld your own rickety monstrosity a few years
back.

Perhaps you've held back on buying a tower
because you are worried about getting i t
erected. W ell, I've proven rather; conclusively
that you can pick two hams at random with
no previous experience and still get just about
any ham tower up in the air in a few hours.
Using unbelievably incompetent help I've re­
cently erected a 120 foot tower, then used it
to remove a 64 element two meter beam from
a nearby 100 foot tower. Then I took both
towers dO\\'11 and set them up again at the 73
Mountain VHF Station, along with two other
60 foot towers and a new 100 footer. My main
helper in most of this is a ham we all call Goat
Boy because he spends a great deal of his time
butting heads with our pet goat. He's ahead,
but his attention seems to wander a lot these
days.

Towers. Before buying you'll want to make
the decision about whether you are going to
buy a crank-up type or a regular uri-crank-up
type. If you like to make adjustments on beams
or change antennas every now and then with­
out risking a nasty fall you should eye the
crank-ups.

Though several manufacturers have designed
their towers to stand up without guys (some
up to 70 feet ) . it has b een my experience that
most hams eventually put more on top of the

5 sq . fe et

10 Iq. feel

10lQ. feel

ANTENN A
pra jec !ed area

20 Ibs./sQ . fee t

30 Ib.'/,q. leel

. I , I'

L.A. ca, Code ISt,ong
W inds ond EorthQuoke,]

UNIFORM BUI LD ING CODE
WIND PRESSURE

He re at las l is a law COli l 'ee "anding lo wer
with a ll the quality of delign and eeestrve­
l io n tha i Ihe biggesl mos t u pe nsive iFtl ·E X
TOWER S are famous lor. This crank ·up lo wer
is free slanding - no guying il required _
even in hurr itane winds with e'lremely large
anlenna loads to pside I Fo r ca nve nie Me in
antenna installat ion , e it her the TlLT· O VE R
a t GIN .POL E u cce sscrie s i llus trated a re
ava ilab le at mode ra te e .t ro ( a l l. Wri te
today fo r co mple te dolo on these and other
TR I. EX lowe... There il a TRI ·EX lowe r to
fi t Y O UR antenna req uiremenll .

ILLUST RATED PRICE
MO DEL HE IGH T (STAND ARD
N UMBER FI NIS H)

HM· 354 htended , $425.75
(3Iection l) ,,'

and TBC Callapled :
20'·1 "
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MAX. MIN. V ERTICAL WIDTH AV

MANUFACTURER MODEL T Y PE HGT. HGT. MEMBERS AT BASE WEATHE R CO ST TOTAL WGT.

FT FT (INCHES) (INCHES) PROOF ING $ /FT COST (LBS)

E-Z Way 60 46 cu TO 60 26 HD galv. 5. 40 324
HD·40 CU TO 40 24 0 .84 0 0 8.5 AI. Enamel 2 . 48 264 . 00 400
RBS-40 ell TO 41 25 1. 05 0 0 10 AI. Ename l 4 . 14 244 .50 350
RBX- 40 cu TO 41 25 1. 32 0 0 14 AI. Ena mel 5. 32 350 .00 488
RBS-50 ell TO 51 35 1. 05 0 0 10 AI. Ena mel 4. 38 314 . 50 418
R BX-60-3 cu TO 60 25 1. 32 0 0 14 AI. Ena mel 5.58 455. 00 610
RBX- 70-3 ell TO 73 30 1. 32 0 0 14 AI. Ena mel 6 .64 730 . 00 861
GIO 55 210 10 1 0 0 9 . 75 HD galv , 2 . 55 404 .20· 430*

G40 55 300 10 1. 25 0 0 16 HD gatv . 3. 65 517 .60* 660 "

HP-34 SSNG 34 34 9 .7 5 HD galv. 2 .20 84 . 95

Heights Ai.20 SSNG 120 6 Aluminu m 26. 11 none 6 .87 894. 00 329

130 10 1 00 14 ga. 12 HD galv. 2.75 537. 20* 498 *

HTV
12oo-G 55
1600 55 130 10 1 00 14 ga o 16 HD ga lv, 3.2 5 593. 23* 454 "

1600-XX 55 130 10 1 0 D14 ga . 16 HD galv . 4. 00 673 .20* e06"

mosie, 100 ell HB l OS 21. 5 17. 6 Epoxy Resin 510. 51 395
300 ell a e 88 21 20 . 6 Epoxy Re s in 3.54 440 . 11 390
400 ell an 37 20.3 14 . 7:) Epoxy Resin 3.92 208 . 66 165
500 CU HB 86 21.7 26. 6 Epoxy Res in 5. 42 698 . 80 620
600 SS NG 50 50 1. 66 0 D x . 128 26 Epoxy Resin 6.50 32 4. 95 445

650 CU TO HB 54 21 Epoxy Resin 6.86 515.90 935
700 CU TO HB 71 21. 5 Epoxy Resin 11. 45 1009 . go 174 5

750 CU TO HB 71 21. 5 Epoxy Resm 14 . 00 1189 . 90 178 5

Hahn 6 CU 71 20 I ODI4 ga . 14 . 5 HD galv . 3.98 395 .60 370
25 TO 46 21. 5 1. 25 0 0 16 ga . 12 . 5 HD ga lv . 5.63 207 . 10 350

25 55 260 10 1. 25 00 16 gao 12 . 5 HD ga lv , 2 . 61 402 . 95* 513 "

45 55 350 10 I. 25 0 0 16 . 75 HD ga tv. 4. 89 706. 90* 88 4"

Supreme 40 - 1 CU 40 23 1. 12 001 7 gao 8. 75 AI. ? int 2.97 129. 00 I n
40 - 2 CU 40 23 1. 1200 17 gao 8. 75 AI. Pa int 3. 72 159. 00 140
40 - 3 CU 40 23 1. 12 0017 gao 8. 75 AI. Pa tnt 5.97 253. 50 170
60- 4 CU 60 24 1.1 2 00 17 ga o 11. 2 5 AI. Paint 6. 57 4 14 . 50 350
60 - 5 CU 60 24 1. 1200 17 ga o 26 . 5 AI. ? J. int II. 56 695. 00 425

,

Tristaa 100 ell HB 105 21. 5 17 .6 Epoxy Resin 3.32 476 . 31 395
300 ell HB 105 21 .7 5 23. 5 Epox y Res in 3.89 593 . 17 520
400 CU HB 105 22 26. 6 Epoxy Resin 5.72 8 17 .40 790
SOO e ll HB 105 22 . 5 30 . 5 Epox y Res in 7 .4 6 1073 . 65 , 690

Tri-EH HM· 354 CU TO HB 54 20 1. 5 0 0 " 0 . 12 23 11 0 galv , 9 . 43 509 .00 850
SX . 6105 e ll HB 105 2 1. 8 1. 25 0 0 x . 08 3 27 . 6 Epoxy Resin 9. 87 1124. 83 1030

HM·2 37 CU TO HB 37 20 1. 5000 x 0 .12 23 lID gutv . 7.40 359 . 95 385
IIS- 610 5 e ll HD 105 2U 1. 25000 x . 083 24 . 75 Epoxy Resin 8 .07 95 1. 27 370
tj · 471 eu H 8 71 20 1. 2500 x .083 19. 37 Epox y Res in 4 . 41 38 7. 24 365

T - 588 CU HB 88 21 100 x . 065 13. 87 li D galv . 2 .53 426. 55 260
10 SS 120 10 1 0 D x . 065 14 Epoxy Res in 2 . 51 612 . 57 485

EM P IRE CU HB 46 20 16 ~.l. . -- - liD ga tv. 2 .42 205. 01 176

Vesta VHP 55 NG 100 22 2 . 5x2. 5L HO boa I\'. 13. 12 1312. 00 3000

WHl SP IRE J R 55 NG 6 6 U Channd 34 galv , 2.12 16. 95

S PIRE 55 NG 32 32 U Channel 19 . n ga tv. 1. 56 49. 95 11 5
SP IRE SS NG 40 40 II Channel 22 . 3 ga tv. 1. 8 1 72 . 25 160

SP IRE SS NG 46 46 U Channel 25 ga Iv . 2 .20 10 5. 50 230

Cll TO = cr anx -vp , ti lt ov er e ll ~ c rank-up
SS • seU-suppor ti ng HD galv. = hot- di pped ga tvarnzed
SS NG z s~U-supporting , no gu)'s AVERAGE COST = exclus ive of guys, bas e, e tc .

Cll HB =' crank-up , hinged bas e · Com put ed to r 100 foot towe r .

tower than the manufacturer had in mind
when he calculated wind loads and it is well
worth the added expense and bother to put
in some guys. You can guy the tower to trees,
houses or even screw anchors which all the
tower companies have availab le. \Vith a little
extra effort you can use the guys as an inverted
V antenna for the lower frequencies.

The minimum height of a tower is either
the cranked-down height or else the length
of one section of a regular tower. The size and
gauge of the vertical legs gives you a good
Ind ication of the strength of the tower. The

SEPTEMBER 1953

leg-to-leg distance is the width at the base.
Crank-up towers naturally are smaller at the
top since each section slides down inside the
one below it.

If you have a rigorous climate you may pay
more than passing attention to the finish. The

. hot-dipped galvanized is a bit more durable
and thus is more expensive.

The eost-per-Ioot does not include guys and
other accessories and is thus merely a relative
figure. The total cost of the tower does include
everything.

Many manufacturers can supply special top

2'



sections to fit just about any commercial rotor.
KTV has an arrangement for cranking your
rotor and beams up and down the side of the
tower called Hy-Track.

\Vhen you consider that raising your beam
even thirty feet can make a world of difference
it is worth while to take a close look at this
chart. About the only tool you'll need that is
special is a "gin" pole and this can be bought
or borrowed from most tower companies. If
you are going to do any great amount of
high work you might do well to invest $17 in
a lineman's belt or else hound the surplus

houses until you find one at a bargain.
We have one t ilt-over crank-up tower and

it is a great comfort, though I must admit to a
slight wince at the initial cost. This is mighty
handy for us when we get in a new antenna to
test out. It only takes a few minutes to go out
and crank it down, then over so we can remove
the old antenna and install a new one. Inside
of a half hour it is back up ready to use.

\Vhile most tower manufacturers are ex­
tremely helpful and have interesting and edu­
cational literature, you may have as much
trouble as we did with a couple. Good luck.

Institute of Amateur Radio

Membership in the Institute is growing
rapidly. Yearly membership costs only $1.00.
Purpose: to make ham radio more fun . Pro­
grams: Group trip to Europe in October. Pro­
tection of minority groups (such as ham­
TV'ers who arc trying to open frequencies on
two and six for experimental purposes; ARRL
opposed (. Protection of minority groups (such

as General and Conditional Class licensees who
have suddenly found that they need protec­
tion ) . Establishment of communications be­
tween all amateurs, the FCC, the ARRL, gov­
ernment agencies, etc. \Ve desperately need
your help, won't you join? Send your name,
call and address with $1 to Institute of
Amateur Radio, Peterborough, N. H.

Read about the greatI new

SWAN SW·240 ~

and then order it from HENRY
for immediate delivery

Best Terms and Trades and our
Famous PERSONAL SERVICE

5W-240 $320.00 5W-117AC $95.00 5W·12DC $115.00

73 MACAZINE
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ASK THE HAM WHO OWNS ONE

SWAN POWER SUPPLIES
stati on. With

$95
NOW ...

WITH NEW STYLING

AND EXTENDED

CW COVERAGE

240watts PEP input. High frequencycrystal

lattice filter. Precision tuning mechanism.

Exceptional frequency stability. Receiver

sensitivity better than one microvolt.

Automatic ga in control. $ 320
Break-in CW operation.

SW·117AC (ill ustrated) for home

5 x 7 speaker and phone jack • • •

SW·120C for mobile operation. With

cables and installation hardware • ••

pre-wired

$115

e:

14.000-14.350 KC
7.000-7.300 KC
3.650-4.000 KC'

MOBILE MOUNTING KIT
l ockin g t ype} includi ng s peaker swi tc h, wit h
t rent-mounted mike jack . • • $19.50
SIDEBAND SELECTOR KIT
Provides both opposite sideband and AM receive
posit ion • • • $18
* Kit for full 80 meter coverage available.

_ • .,AItI
ELECTRONIC S C O R P.

Oceanside, Cali fornia



Louis Hutton W0RQF
2608 S. Fem
Wichi ta 17 I Kansas

A VHF Receiver

For some time I had been using the ten me­
ter band on my receiver as a tunable if for a six
meter and two meter converter. This mode of
operation tied up the ten meter band and limit­
ed my coverage on the VHF bands. The idea
began to dawn that what I needed was a sepa­
ra te VHF receiver capable of covering the full
four megacycles of the six and two meter
bands. The receiver described in -this article

consists of a tunable if covering a four mega­
cycle range from 14 me to 18 me. Detectors are
provided for AM, CW and SSB. Controls in­
clude aud io and rf gain, noise limiter, SSB/
C\V-AM mode, ave, and selection of either a
six or two meter converter or tunable if input.
The approximate cost of the receiver including
the two VHF converters and all new compo­
nents will be less than $200. A minimum of
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C·23

144-148

3.Odb

30db

C-G t

50-54

2.5db

25db

Input
Noise figure

"'in
Output 14-18mc standard

(any other $1 additional)

Impedance 50 ohms 50 ohms

PRICE $28.50 $34.25

»1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111181

OVERLOAD? NOISE? CROSS -MODULATION?
Not with the Amp/idyne Nuvistor Converters

r.:-......,:--~-... po--- ..~....

( -23 4x6x 2" ( -61

ADJUSTABLE I.F. GAIN, TRIODE MIXER, .005 XTAL INSIDE CHASSIS
TO PREVENT DRIFT, 6CW4 GROUNDED GRID R.F. AMPS

NUVISTOR PREAMPS MATCHING SUPPLY FOR
P-25 -1 44-148 me $9 .7 5 C-61 and C-23 solid state $9 .75
P-62- 50- 54 me 9 .75

All AmplldJne products are guarant eed
for TWO years aralnS! component fa ilure
and one JUt on tube failure.

COMING SOON
6 .. 2 meter 60 watt xmtr, plate modulated.
220 .. 432 nuvistor converters

Write for
technicol info

BOX 673

Send cherie or money order today

KINGS PARK L I NY
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tube types were used in order to keep tube in­
ventory reasonable. Some of these new receiv­
ers use a d ifferent type tube for each stage of
the set. Although the junk box collection lor
this project was sta rted over a year ago the con­
struction took about a month and a half of
evenings and weekends. Assembly of the two
commercial VHF converters required about
six evenings of time.

Circuit Description
The receiver c irc u it ry begins with an

AMECO six or two meter Nuvistor eq uipped
converter whose output covers the 14 mc to 18
me band. A selector switch controls the B+ to
each converter and the appropriate rf output
to the input of the receiver, The receiver con­
sists of four sub-chassis. The first is a tunable
front end covering 14 me to 18 me whose out­
put is 1415 kc. The second sub-chassis ampli­
fies the 1415 kc signal through one stage 01
if and cooverts it to 239 kc. T he th ird sub-chas­
sis consists of two stages of low frequency if
amplification and an AM d etector, ave d etec­
tor. and the AN L stage. T he fourth sub-chassis
includes the SSB/CW detector, bfo and the
tuning meter detector. T he power supply and
audio stages are located on the main chassis.

Const ruct ion
Two su rp lus AHC-5 command typ e receivers

were acquired for jun king purposes. T hese two
u nits covered the range from 3 me to 6 me, and
6 me to 9 me. T he tuning condenser and the as­
sociated coils were removed from the 6 me to
9 me unit for use in the first sub-chass is. The
gear mechanism was removed from the tuning
condenser. All the rotor p la tes but tw o were
pulled from the rf and mixer sections of the
tuning condenser. Three rotor plates were left
on the oscilla tor section . The rotor plates with
a ll the slots that are used for tracking purposes

(Turn to page 30 )...-.......
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An Economy Converter
6M ONLY

Dear O~I:
T here are qui te a few VHF converters on the

ma rket today. Some of them arc pretty good, some
a re unbelievably terrible. After looking over the
available converters we decided that we could do
better. \Ve have. Only a ham could afford to put
t he months of lab time into the development of
someth ing: like this, trying every known circuit and
test ing each under the worst possible ham hand
cond itions.

\VC reached several interesting conclusions as a
result of all this research. 1 ) The noise figures
claimed for several brands of converters seem to
have been determined in advertising departments
instead of labs. 2) If it doesn't work too well, gold
plate it. 3 ) It is standard practice to use the cheap.
..-st parts available even if it does reduce the life
expectancy of the converter or cut down on its

performance. 4 ) Some converters were obviously
thrown together from old magazine articles a nd
there wasn't even a sign that an engineer had
been near them. 5 ) There should he a ma rket for
a well e ngineered converter.

Naturally, for our own use, we pulled out all
the stops and built the last word in sta te-of-the­
art VHF engineering. When we figured out what
it cost to build this converter we could see that
this wasn't going to he very popular. Not many
hams are going to spend $98.50 for a converter,
no matter how unbelievably it performs. After all ,
how many hams are so avid about working DX
that they want to pull extremely weak signals out
of the noise? Just a hand ful of meteor-scatter ad­
dicts, aurora hounds and the like would ever need
the gain and the rejection of adjacent signals that
our DGC moods afford .

Matching Povver Supply H-JS .... $9.95

Delivery Date, Sept. 1
28 73 MAGAZINE



YOIl can't put units like our DGC Converters Oil
the market and sell enough to stay a round. w hich
thought sent us hack to the workbench and
eventually b rought about the economy converter,
the mod el IIjC -50. This one is designed to com­
pete with any other converte r on the ma rke t price­
wise a nd we are sure enough of its operation to
give a money-back gua ran tee tha t it w ill ou tper­
form any o ther cornmerclally made converter, re­
gardlcss of p rice, except ou r DG C uni ts. The
HjC -50 US(' S a nuvistor front end for low noise
figu re. It is crystal controlled for stab ility. The
Hj C-50 is designed to be used with 14- 18 m e
receiver tu ning . Thus you can time the 50.0-50A
me hand even if you on ly have a ham-band only
receiver which tunes fr om 14 .0- 14.4 rnc, and thi s
covers vir tually all of the p resently used six meter
band .

These converte rs are ava ilab le hy direct m ail
order on ly . This is necessary if we arc to ma in tain
our low price. The model I IjC-50 converters are

!lOW in stock for Imccliate delivery and all orders
will be fi lled the day received. The DGC con­
verters are custom built to your specifica tions .
Please, if you must have one of these, specify the
band it is to cover ( 50 -144-220-432 m c ) and the
i-f o ut/Ju t frequency. \Ve will b uild your uni t and
ind lvk ually test it. furn ishing you the test resu lt
certifica te and customizing it with your call en­
grave<l.

T he DG C converters a rc built into a solid alumi­
num extruded case w hich can be used on the opcr­
ating table or else mounted on a rack panel. It is
attractively finished in bright red and black. It is
en ti rely nuvistorizcd, using the new 6D V4 ( han u
the expense ) for the front end.

The IIj C converters are available in the 50 me
model at p resent, with h igher frequency models in
th e works. \ Vatch for om ads. \ Ve have a lot more
gadgets just about ready for production too .

Val Barnes KJAPA &. Sam Harris \ Vl FZj

CUSTOM MADE •

• •

Money Is No Object
Converter

DGC-50 • • • • • • • • • • • •

DGC-144 • • • • • • • •
DGC-220 • • • • • • • • • • •

98.50
98.50
98.50

These units are individually made
to your specifications. Please state
band and desired output i-f.

LI
-Jallrey, Ne"" Hampshire
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were left on the rotor also. The oscillator, mixer
and rf grid coils were modified by removing
half the turns plus one. The original rf coil
was connected to the antenna through a cou­
pling condenser, This coil is further modified
by adding a new antenna winding over the
cold end of the coil for antenna and ground
connections. This coil is made from some of

• the wire removed d uring the above changes.
It consists of about five turns. The tuning con­
denser comes equipped with trimmer condens­
ers for the oscillator and mixer sections but
none for the rf section, An Erie 7-45 mmf
trimmer was soldered across the rf tuning sec­
tion of the three gang condenser. One end was
soldered to the stator and the other end sol­
dered to the fram e of the tuning condenser.
This will p rovide trimming adjustments for all
three stages of the front end to aid in tracking.

The modified coils were then replaced in
their shield cans and each one breadboard con­
nected to the three gang condenser to check for
proper freq uency coverage. The rf coil and
mixer coil were checked for proper frequency

The 1645 kc oscillator coil on the second
sub-chassis was constructed from a salvaged
slug tuned coil form and mounted in one of
the scrapped Command Receiver if cans. Its
resonant frequ ency was determined by a Grid
Dipper. After I was fairly well along with this
sub-chass is one of my ham visitors quietly men-

coverage using a Grid Dipper. The oscillator
circuit was tacked together and the frequency
coverage checked with a Frequency Meter.
The oscillator must cover from 15.415 me to
19.415 me, jf a 1415 kc if is to be used. The rf
and mixer coils must cover the 14 me to 18 mc
of course. The powered iron slugs found in­
side the coil forms were backed off until they
were almost to the end of their travel. The
trimmer condensers on the three gang tuning
condenser are used to set the high frequency
end of the dial, and the slugs are used to set
the low frequency end of the d ial. As would
be expected in any coil tracking job there is
interaction between adjustments.

•= WAVWwm Nn WSIT!!!I'I'! M'P

•

68A6
1415 x e IF"

6 BE6
2nd MIX

TO 239 Kc
NPUT

B-CKAS SIS

VHF RECEIVER++2 SUB CHASSIS
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Two kits avail able
for 8 cylinder cars:
Fo r ' 57· ' 63 Bu i c k ,
Cadillac, Chevrolet ,
Corvette, I n tern a­
ti ona l Harv es ter ,
Oldsmobile, Pontiac
and Rambler.
MODEL 5500·0R-8
For ' 57·' 63 Ford ,
Mercury, Li nc o l n ,
Thunder bi rd.
MODEL SSOO·f8

Compl et e as se m­
blies ava i lab le f or
most 6 and 8 cylln­
de r ca rs , a l so 4
cylinder VW' s.

ELECTRO
S HIE LD

IT

eliminate
ignition
system

inter­
ference

Number St reet

ELECTRO SHIELD prevents radla­
tion- stops ignition noise at its
source-by completely enclosing
the en tire ignit ion system, coil,
plugs, distr ibutor. Entire ly mech­
anical, no phasing or fi ltering.

Now in kit form for substant ial
saving! Complete as illustrated.
New cap and tota l shield for di s­
tributor-coi l shield and fi lter­
plug sh ie lds and leads. Snap-on
plug connect ions are swaged­
won 't pull out or loosen. Pl ug
shiel ds have mol ded inser ts
wh ich eliminate sparkover al so
waterproof plug. Kit includes all
necessary hardware and full in­
structions. Typica l installati on
is shown in ci rcl e.

Cil)' Zone State

BAND·SPANNER 317 Roebling Road, South San Francisco, Calif,

kit 4995
_____ Plus F.E.T.

II "lJ

Please send information on Electro-shie ld and
Band -spanne r antennas and mounts,

Na me _
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12AU7
SS8 DET

12AU7
' 5" METER

B+
a.e 101 '" RIC

,

•

•

•
820"""

,

'Xl<

220

T ., TO Ave LINE
S. ,

•

•
,

•

"5" METER
ADJUST

I.!l K

IOK WW

ONO,

BOTTOM VIEW
M· 500 J.l G F. S.

BFO COIL IBC-4!l3 ANT. COIL} 18.A.e IBA916}

.02 GRID

T TO +105 SSB
TAP ON ' MOOE"

";" SWI TCH.

a.e Mh Rf e

02

T
'..

,

6C4
"'0

•
co x

'I' 220 S,M

e -se BFo
BFa SE T 35 _ BFO COIL

"4 SUB-CHASSIS VHF RECE IVER •

PRODUCT DETECTOR·8FO- "5" MET ER

tioned that there was a broadcast station on
1410 kc in the vicinity. This resulted in some
head scratching and scheming to keep wire
lengths short for minimum spurious pickup
and 1 was most happy to find no birdies from
that station in the fin al product. \ Vhen the
third sub-chassis was fini shed wiring 1 hooked
it up to a power supply and signal generator
for if alignment. After th is stage was aligned
the second sub-chassis was temporarily con­
nected to the thi rd sub-chassis and given a

checkout and preliminary 1415 kc alignment.
The bfo and product detector section gave

me the most trouble. The original circuit used
a 6 BE6 product detector but 1 could not get it
to function as J thought it should. The sub­
chassis was removed from the main chassis
and modified to use the old reliable 12AV7
double triode product detector circu it. The bfo
coil was made from the rf coil removed from
a BC-453 Command Receiver that had been
salvaged in previous const ruct ion projects. The

SPEAKER . QUAM 3A07

+--~I'~ HEADPHONES

,,~

OUTPUT XFhlR
KNIGHT 6 1G4 03,

____ , ,,"v

• ••

470 K

0 0'.'

,

•
2 20 K

6C4
I., AUOIO n v

r"-'----t:;--,

••
00

,0332SO'

VOL

AUDIO :~-l~~INPU T ]

B+ REO B+

4 -1N2487'.

REC.lSTBY,

RF GAIN

"~W

' .'

'..+-. + 105 V REG "'-,
2.5 K ...-

QB2 330 K'*,/ REGULATOR

'"
:'S:,---~-,------<p-••+

STANCOR 470 K

T <;2309 T I W_ 40", 100 " , _ "RF ,GAIN"
- I!lOV 150 V -

125V• .9 A

~.•.9 A'

~.• 1,2A.

McGEE RADIO . 52C212

"5 MAIN FRAME VHF RECEIVER

AUOIO. POWEA SUPPLY
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COAXIAL TYPE SWITCHES
" . . multi-position , single or multip le gang

Now you can switch coaxial line c ircuits qu ickly
and without error. These handy, inexpensive units
are ava ilable with "UHF''. " BNC" , "N" and Phono
type connectors for use with either 52 or 75 ohm
lines. Phono connector types a rc specific for Hi-Fi
applica tions. Other types a re designed to handle
RF Power up to 30 Me. I KW input.

Stock items ready for sh ipment are:
Moder 550A- Single gong, sing I. pole. 5 position switch
w ith UHF connectors. Price: $8.25 each.
Model 551A- Singl e go ng. 2 pole, 2 posit ion special p urpose
switch with UHF connectors. Idea l for swifc;hi ng a ny d evice
in or out of series connection in coa x line circu its. Price:
$7.95 each.
Model 56o.-Singl. gong, single pole• .5 position switch, some
os Moder 550A except w ith BNC type ccnnectcrs. Price :
$11.95 eecb. .
Model S61- Sing le gon9, 7 pole. 7 position special purpose
switch, some as Model .5S1A except w ith BNC type con­
neetcrs, Price : $9.95 each.
Mod.l 570-Sing le gong, single pol." .5 position switch, some
as Model .550A except w ith N type connectors. Price :
$13.35 each.
Model SSO-Single 90ng. single pole, .5 position switch,
some os Model S50A exc:ept w ith Phona type ccnnectcrs.
Price : $7.35 eecb.

Multiple gang types, up to 6 gang for single pole-5
position switches. and as requ ired for 2 pole-2 posi­
tion switches. a re made to order with any connector
types listed above. Prices on req uest.

Bristol, Pennsylvan ia, STilwell 8-5581
FOf t l, n S.les - Roy, 1 ru tioNll Colp., 750 West 57th St.• New YOlk 19. N.Y.

OTHER B&W EQ UIPMEN T: Tr' nsmiUII'Il AM·CW· SSB • Transistol ilod Pow"
Connrt.... ,nd In verters . Dip Met s • M,tchmu lels • Flequenc:y MUltilllien
• l _ Pu s Fillers . T·R SWllch R. F. Fil, menl Chokes . Tr' nsmitlinr R F.
PI,t, . Chokes . Band·Swltch'nl PI .N~lwork Inductors . Cyclometers . Anl.nn,
co. '111Connectors . B, lu ns . V,n'ble c.p*:Ilors . TorOIdal Tn nstolmels. liud
, nd Roury tdgrMlilnd lndue:toll • Plut ·in Coils with fiu d ,nd Y"i.lbl, link..
Slraig:hllype Itr wound eoils In , v"iety 01 dim,ns ior!s

biggest problem using this co il was that I could
not tell for su re at what frequency it was oscil­
lating. Harmonics from the oscillator leaked
into the 1415 kc if stage making it d ifficult to
set the injection level on the product detector.
A careful check of the frequency by a Fre­
quency Meter indicated that it was too high.
Addi tional padder condenser brought it down
to the proper frequency of 239 kc. This cleared
up the last of the troubles with the receiver.

The cabinet is a LMB model \\'10 using a
11" x 17" x 3" chass is. T he front panel was
painted and striped in the same manner as my
500 watt linear amplifier that was described in
a recent issue of 73 Magazine. The chrome
trim on the front panel came from the dash of
a junked car. The dial is one of those fine Ed­
dystone units made in England . I added inter­
nal lighting by installing a pilot light at each
end of the dial assembly. The pointer on the
d ial and the tuning meter are painted a bright
red. The cabinet is a light grey, the front panel
is dull black and dark grey. The dial is calibra t­
ed from 14 mc to 18 me using the frequency
met er. The remainder of the dial scales are
geared to this calib ra tion. T ypical 432 me and
1296 mc converters suitable for use with this
receiver may be found in the 1963 Radio Ama­
teur's Handbook.

, , , \\'0RQF
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Heliwh ip Tuning
without Pruning

Fronk Mohler W2lAZ
187 Brood Stree t
Eaton town, New Jersey

TYPES OF TUNING CY LI NDERS

F IGURE I

After using heliwhips for mobile operation
during the past few months. I was able to ar­
rive at a few conclusions yon may fi nd interest­
ing . In the first place, the heliwhip is an effi­
cient, high-Q antenna and offers the unique
appearan ce. However, like base-loaded and
advan tages of short length and unobtrusive
center-load ed whip antennas, the heliwhip is
frequency conscious and restricts QSY opera­
tions to a narrow portion within a band.

After a series of tests and measurements, I
learned that a given heliwhip has a bandwidth
that is approximately equal to 1 percent of the
antenna's optimum frequency. For example, a
heliwhip peaked to 3900 kc has a bandwidth of
about 39 kc ( .0 1 x 3900 ). Satisfactory op­
eration with this heliwhip is therefore limited
to the range of frequencies 3880 kc to 3920 kc,
or roughly 20 kc ei ther side of the optimum
frequency.

The same bandwidth percentage ( U) is
applicable to the other bands. For 40-meter
operation, a heliwhip pruned to 7250 kc wiII
be useful over the band 7215 kc to 7285 kc. A
20-meter heliwhip cu t for 14,250 kc is good
over the range 14,1 80 kc to 14,320 kc. When
peaked to 2 1,300 kc, a 15 meter hel iwhip per­
mits satisfactory operation over a range of
frequencies 100 kc on either side of the reso­
nant point.

A review of the bandwidth capabilities of

aeoo 75 I,lETER H£LlWHIP

3850

'-- '-- 39 0 0 ,,'" ' 000 4 0 I,lETER HELlWHIP

r f I r
72 00

s '-- 7250 7300

l • I..- L
,z

0z -z0z

TUNING POSITIONS
FIGUR E 2

each antenn a reveals that a he liwliip cut for op­
timum operation in the middle of thc band will
provide adequate coverage on all bands except
.... 0 and 75 meters. Unlike the base-loaded and
center-loaded whip antennas, the heliwhip has
no p rovisions for altering the operating fre­
q uency. After the wires of the heliwhip had
been irrevocably cu t , or pruned , to a desired
freq uency, operators accepted the sad fact that
QSY opera tions were severely limited. How­
ever, owners of heliwhips need not be shackled
to a narrow band of operation . By using the
simple tuni ng technique described in the next
paragraph , the operator can peak-tune his heli­
whip antenna to any part of the band. includ­
ing the cw portion at the low end and the
:"IAHS frequencies outside the high end.

H eli wh ip Tun ing System

Heliwhips, as you know, are made by spiral­
ly wind ing the wire on a fibreglass core. Be­
cause of this unique construction , heliwh ips
can be peak-tuned to differen t parts of the
band in Jess time than it takes to tune a guitar
string. All you need is a 3-inch cylinder of cop­
per or aluminum that will fit snugly over the
helical wind ings of the antenna. By sliding
this meta l cylinder up or down on the heliwh ip ,
the resonant frequency of the antenna is lower­
ed or raised . Fig. 1 shows two types of tu ning
cylinders you can make. In an emergency, alu-

SOLDER ENDS
TO PREVENT
UNRilW£UNG

SHIELD COVERING FROM RG·8IU
CABLE. ACTS LIKE CHINESE
FI"lGER LOCK TO PROVIDE:
SNUG ADJUSTABLE FIT.

SOFT COPPER SHEET 3"01"
WRAPPEO INTO CYLINDRICAL
SHAPE , PINCH ENOS TO
OBTAIN SNUG SLIDING FIT.
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just out!

LBOOK

• Great Circle Bearings • International " Q" Signals
• Great Circle Charts • World Time Chart
• Prefixes by Countries • International Postal Information

• And many other features__--""':~..

P.S. ORDER TIIESE VALUABLE RA~I~ i~~~:t~U~9~U~~e~~' ~i~~:
Radio Amateur OX GUide-6~ . pag~s ~. Map Tim~ Conversion Table,
Bearings for 22 major U.S. Cit ies; re IX ...•. .. .:•........• ... ..... ... ...... .....$2.00
OX l og, plus other features · · · · · · · · · · · ·.~· · · · · · · ~2" shows prefixe s on each
World Prefix Map-full color, 29 "t'Xs cr~ss referenced tables $1 .00

OX ones time zones. CI te . . .
country . . . zones. "led for amateurs. Polar projectIOn, SIX
World Atlas-Only Atlas ccmpr full color. 16 pages $1 .00
continents. prefixes on each country . . .

Essential OTH information for all radio amateurs and SWL's. Each
Quarterly issue of the CALLBOOK is completely revised to bring
you the most up-to-da te information on OTH's.

PLUS THESE EXTRA FEATURES!

•new Issue
the radio
amateur

Write for illustrated brochure!

RADIO AMATEUR CALLBOOK
Dept. S, 4844 W. FullertonAve ., Chicago 39, III.

See your favorite dealer today for your latest issue or order direct from the publisher (add 25c for mail ing).

CAllBOOK of United States Listings
lOver 250,000 K & Wcalls}

Each quarterly issue $5.00

CAllBOOK of Foreign Listings lOver
100,000 ca lls outside the U.S.A.I

Ea ch quarter ly issue $3.00

foil from a pack of cigarettes can be

See your FINeO Distributo r
or wri te for Ca t a log 20· 2 26

Patent s a llowed
a nd pending

ON 6 METERS
Full 4 Elements
I - Folded D,pole
I - Reflector
2 - DIrect ors

Be dford . Ohio

F'NCO®

ANTENNAS IN
~

THE FINNEY COMPANY
Dept. 20

another first from

The Only Single Feed Line

6 and 2 METER
COMBINATION YAGI ANTENNA

ON 2 METERS
18 Elements
1 - Folded D,pole Plus

Special Phasing Stub
1 - 3 Ele ment Colinear Rettectc r
4 - 3 Element Colinea r DIrec tor s

6 & 2 Meter
Model No. A·6 2
"mateur Net A-62 $33 .00
Stac king Kit AS -62 $2 .1 9

mmum
used.

The table in Fig. 2 shows the position of the
tuning cylind er for each 50 kc change in the
range 3800 to 4000 kc. Sim ilar settings for the
40-meter heliwhip are also given. Present cali­
brutlon marks on the heliwhip permit rapid po­
sitioning of the tuning cylinder when op timum
operation on a different part of the band is
d esired.

Operat ing Notes
Newly purchased heliwhips are designed by

the manufacturer to resonate at the low-fre­
quency end of the phone band. An unpruned
75-meter heliwhip will, therefore. operate best
on 3800 kc. To facilitate QSY opera tions within
a band, [ peak-tuned each antenna to the mid­
d le of the band. In this way, the amount of de­
viation required to tune up on either band edge
is kep t to a minimum.

Heliwhips provide htgh-Q, above-average ra­
d iation efficiency when the antenna is peak­
tu ned to the desired freq uency. However, QSY
operations are handicapped by the lack of pro­
vision for tuning the antenna to d ifferent Ire­
quencies. To overcome this advantage, while
enjoying the efficiency of these unobtrusive
antennas. try the "tuning without pruning"
slid ing cylinder. Man , it's the most!

... W21AZ
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Rate of Change Limiter
cant.

Shortly after receiving the September 73,
1 got busy and built the rate-of-change limiter
hy K5JKX. T here were some rather obvious
imp rovements to be made, especially to the
load impedance, which I felt you might want
to pass along to your readers.

... K.'5 HPT

Hefer to Fig. 1. T he load on the limiter con­
sists of HI in parallel with the series resist­
ance made up of H;.! and the volume control.
For a 500K control, this load would be 600K,
not 1 megohm. If 3 volts audio appeared at
the limiter output, only 1 volt would ap pear
on the 1st audio grid with the volume control
wide open; a loss of about 9 db.

As shown in Fig. 2, the fixed load resistor.
HI , is omitted. R2 is chosen to give a total
resistance of 1 megohm when placed in series
with the volume control. In this case, the
limiter sees a load of 1 megohm, and 1.5 volts
of the 3 volt audio would be impressed on the
1st audio grid; a loss of only 6 db . (The 6 db
figu re quoted b y Kyle must have been for a
lmeg con trol, in which case neither R1 nor
R, you ld have been required. )

A fur ther refinement is the use of a 50K
potentiometer in place of the 27K and 18K re­
sistors. This allows the effective bias to be set
for optimum noise suppression.

Since adding this unit to my Lafayette HE·
30 receiver, I can operate with my 8 foot strip
Hourescent on!

"o.
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..-.-~~_~.t'-- f 1000.1" "

-plus the ability to work more DX. The same
approach works equally well with other AFSK
circuits.

After completing the Twin City TV AFSK
oscillator, the main drawback was that the
space tone (2975 cycles ) was 50 percent lower
in level than the mark tone (2 12.3 cycles ) . All
kinds of equalizing confignra tions were tried to
11 0 avail. F inally a 30K-ohm 1 watt resistor was
shunted across the toroid coil L l , to equalize
the Q when the IN54's were switched to mark
and space tones. Sure enough this method re­
sulted in a considerable improvement betw een
the level of the two tones.

The correct value of resistor depends on how
active the circuit is oscillating. Choose a value
between 2.'5 and 40K-ohms that will allow the
least resistance to be shunted across Ll and
still not cause the oscillator to be sluggish by
oscillat ing intermittently.

Now the reports on VHF AFSK are amazing
with only a 1 db difference or less between the
mark and space tones resulting in a marked
improvement with stations reporting solid copy
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A SELF-SUPPORTING

TOWER UP TO 70 FEET!

9 lbs.
16 Ibs.
30 Ibs.

.20 65 Ibs. / M
.20
.30

$26.00 20 lbs.
$26.00 20 1b s.

$32.00 46 res.
$18.50 12 res.

$ 7.50 z tus,

$ 5.00
$ 9.00
$28.00

ft .

Base for mounting tower
in concrete . .. .

Angle roof mount
Three foot roof mount for

flat roofs
Wall bracket
42 gauge galvanized

screw anchors
31l6~ aircraft cable 1500

lb. test
Cable c lamps
Tower bolts
10' I 1j4~ 16 gauge mast

t ube . . . .
10' 1 1/4 ~ galvanized pipe
Erect ion fi xture (ji n pole)

Figure that each ten foot section of 1600XX
t ower costs $40.00 and weighs 50 pounds. The
short 42'" top sect ion is $20 wi th a I 1j4" or
2" mast hole (speci fy) and $23 with a 2lh~ or
3~ mast hole. For ot her size masts wr ite for
pri ces. The rotor mount plate is adjustable and
can be placed at any level to match your mast
lengt h. It is suitable for t he popula r rotators
such as the Ham -M, CD R, and Hy·Gain. Special
plates are avai lable for oth er rotors. All tower
sections are made of 14 gauge galvanized steel.

PRICES
KJV is the only manufactu rer of t he Hy-Track,
an assembly which bolts t o your KTV (or ot her
make) tow er and allows you to crank your
complete rotator and bea m up and down the
side of t he tower in seconds. The Hy-Track
consists of a set of rails and a rotat or plat ­
form and mast beari ng which move up and
down the rails. On guyed towers it is a
simple matte r to loosen the guys and lower
the beam , ' . you don't ne -e t o worr y about
the KTV tower because it is designed to be
se lf-supporti ng up to 70' , The Hy-Track Is
part icular ly handy if you don't want t o have
to cl imb up and down your t ower to make
changes in your antenna, or if you are inte r­
ested in avoiding the sh ortage of li fe that
f requently accompanies fall ing off towers and
heart attac ks. The complete Hy·Track assembly,
all set to go, cost s $189.50 to fit on a 30'
tower. Add $20 for each extra ten feet of
towe r. The basic assembly weighs 60 tbs.
plus 20 tbs. fo r each ext ra ten foot sect ion .

HY·TRACK

The new KTV 1600XX series of communications towers can be insta lled

up to heights of 70 feet wi thing guying! The 16" wide ten foot long tower

sections are joined by double welded-on sleeves on each Of the three legs,

making one of the strongest tower leg joints ever achieved and avoiding the

usual diffi.culty of the jamming of tower sect ions. This also avoids the weak­

ness created by holes in the structu ral members .

The vertical sect ions are made of 1" diameter 14 gauge stee l tubing

and the cross t ies are 16 gauge tubular steel , wrapped around the vertica l

tubing every 12/1 and we lded. Any tendency to twist is prevented by the

5/16" cont inuous XX steel rods which are welded inside the t riangular

st ructure. The end product is a tower that is strong enough to support a

tribander easily at 50' wi thout guys. This tower can be run as high as

250' with guying every 40' above 65'.

Order your tower direct from this ad or, if you have any special pro blems

or questions, drop us a line.

KTV Towers Sullivan, Illinois
SEPTE MBER 1953
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ALASKA 20 40 40 40 40 40 40 40 40 40 40 20
ARGENT INA 15 20 20 40 40 40 40 20 15 15 15 15'
AUSTRALIA 15 15 20 20 40 40 40 40 40 40 20 15
CANAL ZONE 15 20 40 40 40 40 40 20 20 15 15 15
ENGLAND 40 40 40 40 40 40 40 20 20 20 20 40
HAWAII 15 15 20 20 40 40 40 40 20 20 20 15
INDIA 20 20 40 40 40 40 40 40 20 20 20 20
JAPAN 20 20 20 20 40 40 40 40 40 40 20 20
ME XICO 20 20 40 40 40 40 40 20 20 20 20 15
PHILIPPINES 20 20 20 20 40 40 40 40 40 40 40 20
PUERTO RICO 15 20 40 40 40 40 40 20 20 20 15 15
SOUTH AFRICA 20 40 40 40 40 40 40 20 20 20 20 20
U.S.S.R. 40 40 40 40 40 40 40 40 20 20 40 40

Propagation

Charts
For OX work we

will usually find that
when working on the
proper frequency the
best sig na ls o re to be
found during that por­
t ion of t he day when
the sun is shining on
both ends of the cir­
cui t . The poorest sig­
na ls are found just be­
fore the sun sets, or
rises, on the Western
terminal of the ci rcuit .
This is the frequency
t ra nsition period .

D uri n g sum me r ,
when twilight is pro­
longed, the effec t is
[ea st but duri ng the
winter . months when
the twilight period is
short the effect can be
Qui te severe.

As we pass th rough
Septembe r th is effect
will become increas­
ing ly manifes t .

During even qu ite
seve re d istu rbances DX
sig nals can be good
during the dayligh t
hours bu t go bod near
the su nse t hour often
not to re turn unti I
dayl ight the next day.

J . H. Nelson
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EASTERN UNITED STATES TO :

00

00

00 02 04 06 08 10 12 14 16 18 20 Z 2

GMT-

GM1-

61.11 -

ALASKA 20 20 40 40 40 40 40 40 40 20 20 20
ARGENTINA 15 20 20 40 40 40 20 15 15 15 15' 15'
AUSTRAL IA 15 15 20 40 40 40 40 40 40 40 20 15
CANAL ZONE 15 20 40 40 40 40 20 15 15 15 15 15'
ENGLAND 40 40 40 40 40 40 20 20 20 20 20 20
HAWAII 15 15 20 40 40 40 40 40 20 20 20 15
INDIA 40 40 40 40 40 40 40 20 20 20 20 20
JAPAN 20 20 40 40 40 40 40 40 40 40 20 20
MEXICO 20 20 40 40 40 40 40 20 20 20 20 20
PHILI PPINES 20 20 40 40 40 40 40 40 40 40 40 20
PUERTO RICO 20 20 40 40 40 40 20 20 15 15 15 15
SOUTH AFRICA 20 40 40 40 40 40 20 20 20 20 15 20
us S R. 40 40 40 40 40 40 40 20 20 20 20 40

WESTERN UNITED STATES TO :

ALASKA 20 40 40 40 40 40 40 40 20 20 20 20
ARGENTINA 15 20 40 40 40 40 20 15 15 15 15' 15'
AUSTRALIA 15 20 40 40 40 40 40 40 40 40 20 15
CANAL ZONE 20 40 40 40 40 40 20 20 20 15 15 15
ENGLAND 40 40 40 40 40 20 20 20 20 20 20 20
HAWAII 15 20 40 40 40 40 40 40 20 20 20 20
INDI A 40 40 40 40 40 40 20 20 20 20 20 40
JAPAN 20 40 40 40 40 40 40 40 40 40 40 20
MEXICO 20 20 40 40 40 40 40 20 20 20 15 15
PHILIPPINES 20 20 40 40 40 40 40 40 40 40 40 20
PUERTO RICO f-2.2- 40 40 40 40 40 20 20 20 20 15 15
SOUTH AFRICA 2 40 40 40 40 20 20 20 15 15 15 20
u.s S R. ~.1lL 12- 40 40 40 20 20 20 20 20 40

CENTRAL UNITED STATES TO :

*Possible 10 meter openings on Es dates.

Es means the poss ib ility of a high MU F and/or freak conditions.

PROPAGATION FORECAST
DATE I 2 3 4 5 6 1 8 9 10 II 12 13 14 15 16 11 18 19 20 21 2223 24 25 26 21 28 29 30••••• ••••••••••• •• •••••• •
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O VER THE

.54TO 31.5 MC
FREQUENCY RANGE
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®fLJC:J®

o 1102 ~ illil0
D @o 0000 0

o (j) 0 ©~o
® fLJC:J ®

o [102 ~ illIl0
o "o 0 0 00 0

Oo© 0 ©~o

[gJ 000°19
@

I IO{Q)
a 0 a000

This new GPR·91RXD Communications Receiver has all of
the features - selectivity, sensitivity and reliability - of our
GPR·90RXD receiver.

AND IN ADDITION has 15 kc bandpass for ISB reception of
four discrete voice channels or up to 64 teletypewriter chan­
nels, when used with our Model SBC·2, Sideband Converter.

Two of these receivers, with common oscillators, such as
TMC Model VOX·5, (see line illustration at left) make one of
the finest diversity receivers avai lable on the market today.

Our engi neer ing department will be happy to discuss
ancillary equipment in our genera l catalog that may be

..9. ",'OE su~~ used with this receiver to fill any of your

~
.. . "<'.. requirements.

~ f.Va · ..' '". . ~v>. li; •
~ . .,j -\.....y 'i Req\J~d 18 3009

~ " .~ ~
'\ . ' . oJ ~ i THE TECHNICAL MATERIEL

"C' 'i'-~
C'O"'MUN'd'''O CORPORATION MAM AR ONECK, N. Y.

and Subsidiaries OTTAWA , CANA DA . AltxANDRIA, VA. • GARLAND. TEXAS . OXN ARD.
CALIF• • SAN l UIS OBISPO, CALIf•• POMPANO BEACH. FLA• • l UZERN, SWITZERLAND
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UHF Cavity Design

J im Ky le KSJKX
1236 N. E. 44th
Ok lahoma City II , Okla

o

""", ,

TYPES OF CAVITIES

fiGURE I

A good first step would be to examine just
what a cavity is. By definition, a cav ity is any
space full y enclosed by conductive material.
The shape of the space is immaterial, but will
influence the frequencies of resonance. The
cavity will he resonant at every frequency at
wh ich any dimension is an integral number
of half-wavelenghts- and it follows automati ­
cally that every cavity has an infinite number of
possibl e resonant frequencies.

However, this seemingly discouragin g fact is
of little immediate concern. because for our
purposes we arc using the cavity either as a
filter or as a tank ci rcuit, and in either case we
are going to sup ply energy at a frequen cy
which is at least approximately known , So lon g
as Dil ly one of the infinite number of possible
resonant frequencies is within the area we
want to lise , we will have no trouble.

Of course, should the cavity also be resonant
to a low-order harmonic of our intend ed fre­
quency, we migh t have problems. Fortunately,
the most practical design types have resonances
separated in such a manner that this p roblem
seldom if ever ari ses.

By our definition of a cavity, it includes all
shapes. However, design procedures differ for
the different possible shapes. In general , they
boil down to two major classes, with some suh­
groups. One class is that of "right cylind rical
cavities," which if you recall high school geom­
etry will be immediately identified as a section
of circular pipe; the other is that of "prismatic
cavit ies", which in more everyday te rms means
a closed box with six flat sides, such as a cube
or a covered chassis.

The subclasses of the «right cylind rical"
group include the reentrant cavity ( the most
general type ). the pillbox cavity, and the coax­
ial line. The reentrant consists of a tube closed
at each end, with a concentric post inside. A

/' "I'" <,

"- ""'" :iT1<::,1 ,
~-

-~~
-,

<,

A B

\ Vhile thousands of published words have
been expended on the subject of tank-circuit
design for the lower frequencies, we've seen
almost nothing in print in the ham magazines
concerning design of cavities for UHF usc. But
with the rapidly growing move to ever higher
frequencies, some idea of how to design a cav­
ity is essential for the do-it-yourselfer.

"Why des ign a cavi ty?" you may ask, and
the q uestion is in order. The first answer is
that you almost have to design one when yon
need it since they are not off- the-shelf items.
and published d esigns (even) are few and far
between. On top of that, any published design
is almost useless to you unless you are using
the exact same circuit and components-since
cavity dimensions depend on a whole flock of
variables, not just upon Frequency alone.

So let's p roceed into the only-partially-chart­
<'<1 byways of the UHF regions. and take a look
at how to design cavi ties :

I
I
I
I
I
I
I
I I.....- -r'-- .....
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c
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DRAKE MODEL LJ4..Pa8&7
SIDEBAND TRANSCEIVER

TR-3 ACCESSORIES

Due to t he 300 watt P.E.P. input rating. the TR·3 wi ll requi re a power sup ­
ply capable of low voltage at high current with very good dynamic regulat ion.

FULL FREQUENCY COVERAGE all
amateu r bands 10 thru 80 meter....

UPPER and LOWER SIDEBAND
on all bands

VOX or PIT
OUTPUT IMPEDANCE ADJUSTABLE

with pi-network
300 WATTS P.E.P. on SSB
CONTROLLED CARRIER SCREEN

MODULATOR for AM built -in

SHIFTED CARRIER CWo 260 walls in put
TWO SPECIAL 9 Me CRYSTAL FILTERS

fo r sideband select ion
LINEAR PERMEABILITY TUNED VFO
SEPARATE RF and AF GAIN CONTROLS

FULL AGe with Drake dual t ime
constant system

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

TRANSMITTER PLATE AMMETER

ONLY ONE DPDT RELAY USED- RF
swit ching limited to antenna

Dimensions: 5 1;2 " high.
103;'4 " wide, 14 % N deep.

AMATEUR NET

Write for Free TR-3 Brochure and list of Authorized Distributors.

R. L. DRAKE COMPANY
BOX 1 8 5 -A C • MIAMISBURG , OHIO. 45342

REMOTE VFO

Model RV-3 • • • $79.95

Consists of sa me VFO as TR·3 ,
cathode follower, voltage regulator
and required cont rol ci rcuit ry to
perm it reception , t ransmission, or
transceiver operation on a sepa rate
freq uency in t he sa me band to
which TR-3 is tuned. Includes 5·
inch spea ker, 3-100t interconnect ­
ing cable and space for AC Power
Supply.

Dim : 5¥, " h, 10 % " w. 11 Ys " d.

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

MATCHING
SPEAKER

Model MS-3 • •• $19.95

Contai ns a 5 x 7 i nch heavy mag­
net speaker .
Styled to match TR·3 Transceiver.

Dim.: 5 ,% " h, 10,% " w. 11 %:" d .

POWER
SUPPLIES

AC Power Supply
Model AC-3 $79.95

Wil l mount in rear of MS-3
and RV-3 cabi nets .

Dimensions: 5 " x 5 " x 10 1;4 "_

DC Power Supply
Model DC-3 $129.95

MMK-3
Mobile Mounting Kit

$6.95

Conta ins 'braCkets
Ware for under.d hand hard·
mounting. as or hump
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"gap" is left between the end of the post and
the far wall of the tube. Fig. i -A shows a pers­
pective drawing of a reentrant cavity.

T he pillbox cavity may be thought of as the
limiting case of a reentran t, in which the gap
has been increased until it extends the full
length of the cavi ty. Similarly, the coaxial line
forms the other extreme, in which gap spacing
drops to zero and the center "post" is connected
to each end plate. Fig. 1-8 shows a pillbox
cavity, while the coaxial line is ske tched in Fig.
I-C.

The prismatic cavity is shown in Fig. l -D .
Though it is easier to build one of these, the
design techniques are so involved that we won't
go into them here. Frequen tly, once design of a
reentrant cavity is completed, you can trans­
form it into a prismatic cavity of sq uare CrDSS­

section without extreme difficulty. This, how­
ever, does not always hold true-if you try it
after reading this, it's at your own risk.

Having met the four most common types of
cavity (even though three are of the same gen­
eral type, it's more commo n to speak of them as
separate types for reasons which will become
apparent as we continue); let's see how they
work.

The job of a cavity is to de termi ne fre­
quency, and it does this by virtue of its dimen­
sions. Detailed explanation of just how it does
this leads us directly into Maxwell's field equa­
tions, complete with partial derivatives, so if
you're interested we pass you to the references
for details. \Vhat we're interested in here is the
manner in which dimensions determine the
frequency.

Most U HF enthusiasts are already familiar
with the resonant line section and half-wave
repeater. Briefly, a quarter-wave section of
coaxial transmission line shorted a t one end
and open at the other acts like a tank circuit.
Similarly, a half-wave section shorted at both
ends also acts like a tank. This half-wave sec­
tion is actually a coax-l ine cavity; in this case
the length of the line is determining the reson­
ant frequency of the cavity.

As we change the coaxial-line cavity to a
reentrant type by introducing the gap at one
end, and maintain the gap spacing constant,
we will fi nd that to hold the same resonant fre­
q uency the line must be shortened. As we
shorten the line still more, keeping the fre­
quency constant (as well as the gap spacing),
we find that the diameter must be increased to
maintain resonance.

When we reach the other extreme of the
p illbox cavity by this process, in which the
length (now called height since it is so small

42

,
in comparison to some other dimensions) is the
same as the gap spacing and the center post
disappears, we will find that the resonant fre­
quency is now controlled entirely by the di­
ameter of the cavi ty. Under these cond itions,
we can make the height almost anything we
want within reason and the resonant frequency
will remain the same!

Thus we have seen that in the coax-line cav­
ity the frequency is determined by length with
diameter making little d ifference, while in the
pillbox it's the diameter that counts and height
has little effect. But how about that in-between
reentrant that we sort of skipped over?

It's a complex problem, since in the reen­
trant four variables all work together to deter­
mine the resonant frequency. If any three are
kept unchanged, the fourth will determine the
frequency. But if two are varied at the same
time, the frequency may just sit stilI! These
variables are the cavity d iameter, the post d i­
ameter, the gap spacing, and the height (or
length ) .

At this point, let's pause for a moment and
see how the characteristics of any tank circuit
may be described. The usual specification at
low frequencies is by inductance, capacitance,
and load resistance ( the last is not always
specified as such but is inherent in any applica­
tion). However, the tank can also be specified
by resonant frequency, Q, and shunt resistance
- a means of specification which is gaining in
popularity as more homebrewers acquire grid­
dippers. "Tune to resonance at 50 me" is a not
uncommon thing to see on a schematic these
days.

In the cavity region, induction and capaci­
tance tend to lose their meanings since they do
not relate directly to any d imens ion. About the
only way to specify a cavity is by resonant Ire­
quency and Q.

We have seen how certain dimensions con­
trol the resonant freq uency. How about Q?

The Q (nnloaded Q. that is) of a cavity de­
pends primarily upon the rf conductivity of the
material from which the cavity is made and
upon the frequency of operation. H owever, it
may be severely degraded by unwise choice of
dimensions for the cavi ty.

For instance, we have seen how in the pill­
box cavity the frequency is determined entire­
ly by the diameter and that height is almost
immaterial. But height of the p illbox can have
an important effect on cavity Q.

I t's almost obvious that if the height is re­
duced to zero the Q must also become zero,
since the cavity as such ceases to exist . Actual­
ly, Q will have its maximum value with an in­
finitely high cavity-but this is scarcely practi-
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Given C ond L:

where f 1$ In Me If

C Is in IJp f ond Zo
i$ in ohms

way, either by coupling it into a transmission
line to act as a fil ter, or by coupling it to the
plate of a tube to act as a tank circuit .

Coupling to any cavity may be accomplished
in either of two ways: electric coupling, by use
of high-impedence cap acitive coupling to its
electric field, or magnetic coupling, an inher­
ently low-impedence technique for coupling
to the magnetic field of the cavity.

Electric coupling is accomplished by either
inserting a probe (or miniature antenna ) in to
the cavity at a hlgh-impedence point in the
cavity, or by placing an electron tube across
the highest-impedence point in the cavity so
that its p late is connected to one side of the
cavity and its cathode to the other. An example
of this latter type of coupling is shown in Fig.
2. The ease of this type of coup ling makes the
reentrant cavity a natural for tank-circuit use.

Magnetic coupling is accomplished b y in­
serting a loop into the cavity; the usual p lace
is near a corner or across one end. The antenna
coupling circuit shown in Fig. 2 is of the mag­
netic variety, illustrating the difference be­
tween magnetic and electric coup ling.

Not yet discussed, bu t very important in
actual cavity design , is the effect of lumped ca­
pacitance upon the cavity's action. For ex­
ample, the p late-cathode capacitance of the
tube in F ig. 2 is d irectly across the h ighest­
impedence p oint in the cavity. To design the
cavity rather than just build it , the effect of
this added capacitance must be taken into ac­
count .

Unfortunately, mathematical design proce­
d ure for cavity resonators takes no account of
the exact effects of such lumped capaci tances
except in the special case of the coax-line cav­
ity. In the coax-line, the effect of lumped ca­
pacitance is to electrically lengthen the line .
The resu lting effect is expressed by the formula
shown in F ig. 3, wh ich states that the effect ive
line length of the line itself in electrical d egrees
is equal to the angle whose tangent multiplied

LOADING A COAX CAVITY
FI GURE 3

_PLATE · T YPE
r- CAPACITOR

_ _ ANT.
./ JACK

,/ -LOOP

2C39 -----.

TUBE IN REENTRAN T CAV ITY

FIGURE 2

cal. It wi ll still have half of this maximum value
when the height is reduced to 0.192 wave­
length. T herefore, if the height is kept greater
than 1/5 wavelength it will do little harm to
the Q of the cavity.

As height d ecreases, so does Q-but not in a
straight.line manner. To reduce the Q to one­
tenth of its theortical maximum value, the
height would have to be reduced to 0.021
wavelength. Since this represents a cavity only
about %of an inch high at 300 mc, where the
diameter would be about 30 inches , and since
a Q of one-tenth maximum would still be in the
neighborhood of 1,000, you can see that any
reasonable height is satisfactory from a Q
standpoint .

Similar conditions prevail in the coax-line
oavity. Here, Q will be at its maximum for a
certain definite ratio of conductor diameters,
which gives a characteristic impedance of 77
ohms. W ith this ratio fixed, the Q will b e max­
imum when cavity diameter is infinite, and will
approach zero as the diameter approaches zero.
However, again, within practical limits the d i­
ameter (and even the ratio of d iameters ) is
immaterial .

In the reentrant cavity, all the factors which
affect frequency also have their effects upon
cavity Q. D ue to the interactions between the
four variables, little can be given concerning
the ways in which th ese effects show up . How­
ever, in p ractice all will be negligible.

All the foregoing, of course, assumes that the
interior surface of the cavi ty possesses good
rf cond uctivity. If you build a cavity out of
nichrome, naturally its Q will be way d own .
But with 5-mil silver plating, Q values will be
far greater than you have been used to seeing
at the lower frequencies. A Q of 1,000 would
be astronomical for a convent ional coil- it's
considered pretty low for a cavity!

And up to this point our discussion has con­
cerned unloaded cavities. They're n ice from a
theoretical point of view because nothing from
outside the cavity has any effect-but for the
same reason they are useless. To make use of a
cavity in any way, we must load it in some
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by the line impedance is equal to the capaci­
tive reactance of the lumped capacitance. Or.
in simpler language, the line is tuned to a lower
frequency which can be calculated.

Addition of lumped capacitance to the other
types of cavity resonators also lowers the res­
onant freq uency. but calculat ion of the exact
amount by which the frequency is lowered is
a much more difficult problem. T he most prac­
tical way for the homebrew ham to take this
factor into account is to design the resonator
for a frequency approximately double tha t
which he desires, then load the cavity with ad­
ditional capaci tance after tubes are installed
until it resonates at the desired point.

T his specific factor- lack of knowledge con­
cern ing the exact effects of capacitance loading
upon the characteristics of a cavity-is one of
the biggest drawbacks in cavity design today.
It makes successfu l des ign of a "ring amplifier"
a tedious, cut-and-try process instead of the
simple procedure it at first appears to be. Some
of the more ambitions U HF men, such as
K2TKN, have gone to the lengths of building
specialized laboratory test equipment in at­
tempts to learn more about these factors; their
results will be interesting and useful.

Before moving on to discuss the actual pro­
cedure for design of a cavity, let's spend a
couple of minutes lookin g at some purely me­
chanical-but still important- factors which in­
flu ence the frequency stab ility of the finished
cavity.

It's well to remember that the d imensions
of the cavity are the major influence upon its
resonant frequency-and all materials change
dimension under the influence of temperature.
Thus you should choose the material for the
cavity not only on the basis of its strength, ex­
pense, or conductivity- hut also on the basis
of its thermal coefficient of expans ion (how
much it changes size when it gets hot ) .

T hese coefficients of expansion are listed in
Table 1 for the more pop ular cavity materials,
together with the frequency changes in cycles
per megacycle per degree F . As temperature
rises, the frequency will increase. Note that
the old chassis favorite, aluminum, comes in in
last place in this listing! And the listing is in
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TUNING REENTRANT BY VARYING HEIGHTH
FIGURE 4

order of desirability, with the most stable ma­
terials at the top of the table. Probably the
most reasonable compromise would be the use
of copper, which combines good p lat ing quali ­
t ies, good expansion properties, and ease of
working.

The resonant frequency of the cavity will
also be affected by the humidity- and this you
have precious little control over. Taking 60
percent relative humidity as the starting point.
an increase of humidity to 100 percent will
cause th e frequency to d ecrease by 0.006 p er­
cent-a change of 6 kc per megacycl e. Decreas­
ing humidity to 20 percent causes frequen cy
to increase about th e same amount. Changes
of air temperatu re have similar effects but of
much smaller degree.

Since you can' t do mu ch about humidity ef­
fects, it might seem pointless to mention them.
However, they are mentioned just so you will
know about them when they show up. They
can be compensated for by retuning the cavity
at each use.

Speaking of tuning, we have so far made no
mention of it, although obviously a practical
cavity for ham use must make some provisions
for frequency adjustment.

As we saw earlier, a cavity may be tuned
by adjustment of its length, or, if it is of the
reent rant type, by changing the gap spacing.
The length may be adjusted as shown in Fig.
4. The gap spacing, similarly, may be changed
by the technique shown in Fig. 5.

•
• --• •• ••- --- -- -- --- -- -- -- -- -+ -- -- --- -- -- - \.- ----------------

HETHT

GA'

MOVABLE
DISK

If tuning is done by changing the length,
frequency will d ecrease as gap spacing de­
tuning is by means of changing gap spacing,
Frequency will decrease as gap spacing d e­
creases.

Another method of tuning a cavity, fre­
quently used in ham construction, is that
shown in Fig. 6 . T his uses a modified neu­
tralizing-capacitor plate to change the value
of a lumped capacitance in the cavi ty, and its
effect on a given cavity is difficult to p redict.
As capacitance increases, however. frequency
will decrease.

So now. after all the background and theore­
tical material, we're ready to attack the p rob­
lems of actual cavity design.

Design of a coax-line cavity is simplicity it­
self; simply divide the wavelength correspond­
ing to the des ired resonant frequency b y tw o,
multiply by the velocity factor of the line ( if
you are using a solid coax-otherwise this is
irrevelant , since the velocity factor of an air­
filled line is 1.0 ) , and you have the length. Di­
ameters can be whatever you require. Remem­
ber. though, to design for a frequency approx­
imat ely twice that at which you intend to oper­
ate, to allow for loading effects and have room
for tuning.

For a pillbox cavity. divide the wavelength
correspond ing to d esign frequency by 2 .61 to
determine the radius of the cavity; diameter
will be twice this figure. Height is immaterial
so long as it is greater than 0.021 wavelength.

However. both coax-line and pillbox cavities
find only limited ham applications. By far the
most useful all-arou nd cavity design is the re­
entrant style-and since its design involves a
function of not one but four variables, design
charts are necessary.

Figs. 7 and 8 are a pair of these charts; F ig.
7 app lies to reentrant cavities in which the ra­
tio of di ameters of the center post and the cav­
ity itself is 2.2.'5. while Fig. 8 is for a di ameter
ratio of 3.50. For Intermediate diameters, these
charts will give a range of va lues and the de­
sired values will lie within this range.

MODIFIED
C • CNEUTRALIZING A A ITOR__"<,

<;

IP -.' ,,,,',,, .. -

•

LUNGER• MOVABLE •
------ -- -
---------

TUNING REENTRANT BY VARYING GAP

FIGURE 5

CAPACIT OR TUNING OF CAVITY

FIGURE 6
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F IGURE 8

Frequency is shown in kilomegacycles- this
will be t rue only if all dimensions are measured
in cent imeters. T he conversion from centi­
meters to inches follows the eq uation 2.54
centimeters eq uals one inch.

T hese charts are somewhat complex and
their use is b est shown by working out an ex­
ample. Let's design a cavity to opera te at a
frequen cy of 1296 me and using a cavity d i­
ameter of 4li inches. A center post diameter of
HI inches will result in a diameter ratio of
2.25, so we now h im to Fig. 7.

The sma ll amount of specification we have
already done has fixed the values of two of nur
four variables, leaving only gap spacing and
cavity height to determine from the chart . But
before we can do th is, we must determine
which of the frequency lines to use.

Note that gap spacing. cavity heigh t, and
frequency are all given in terms of their rela­
tionship to center-post radius ( ra ther than di­
ameter) . Thus, our first step is to convert the
center-post diameter of 1.75 inches to a radius
in centimeters . Multiplying the inch measure­
ment by 2.54 converts to centimeters, and di­
viding by two converts diameter to radius. Our
figure (calculated by a six-place log table ) is
2.2225 ern: we round off at this point to 2 .2.
Multip lying this by the design frequency in
kmc (1.296) gives us 2.8578; using the line
marked 2.862 will be plenty close enough for
our p urposes.

Next step is to note the possible range of
values covered by the frequency line chosen;

s

,
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in this case gap spacing cnn range from a glr
of 0.08 to 0.67, with corresponding h/r values
from 0.42 to 2.05. Converting these figures to
centimeters by multiplying them by r (2.2) we
find that gap spacing can range from 0.176 em
(less than 1/10 inch ) to 1.474 em (just over
half an inch ) . With the smaller gap, height
will be 0.924 ern (about r. inch ) while with the
larger one, height will be 4 .51 em (just over
1%inches ).

From these ranges, we can pick either the
gap spacing or the cavity height we prefer, and
the other dimension will then be read from
the curve. Let's choose a gap spacing of ~ inch
just to illustrate how the process works.

After converting the a- inch spacing to centi­
meters and dividing it by r, we come up with a
glr value of 0.285. We locate this value on the
g/ r scale by interpolation (d otted line in Fig.
7 ) and follow over until it intersects the fr e­
quency line marked 2.862, then drop vertically
to the hlr scale (dotted vertical line) to find the
h /r value. In this example, it is 1.11. Multiply­
ing by r, we obtain 2.442 em as the height of
our cavity-or just under one inch.

The final cavity dimensions, in inches, then
become a diameter of 4'~ , a center-post diame­
ter of 1%, a gap spacing of '~inch, and a cavity
height of 0.961 inches. Making the top plate
variab le as shown in Fig. 4 allows easy varia­
tion of cavity height to allow for final tuning
of the cavity.

In this example, we chose a frequency and
a diameter, and from those determined the
rest of the cavity dimensions. But what if we
are free to use any diameter we want-how do

Dual Antenna System

for Mobile

A motorist is already familiar with a dual
roadway which reduces congestion on high­
ways . Use of the dual antenna system offers
similar relief from overcrowded airways for the
modem mobileer.

Some Mobiling Problems
Did you ever work mobile and encounter the

following frustrating situations? Situation 1­
You are in contact with a local station on 75
meters. As you travel away from his station he
reports that QRM is beginning to clobber your
low-powered signal. H is signal is loud and

48

we pick the most suitable value with these
charts?

A good starting point would be to divid e
the frequ ency into the values marked on the
frequency lines. The results you get will be
the range of center post radius values covered
by the charts; they will range from a minimum
of 0.43 ern for frequency line 1.431 and fre­
quency of 3300 rnc to as much as 100 em
(39.4 inches! ) for a frequency line of 5.00
and frequency of 50 me.

Once you pick a suitable center post radius,
multiply it by either 4.5 for Fig. 7 or 7.0 for
Fig. 8 to determine cavity diameter; the choice
of which to use is yours, remembering that the
larger-diameter cavity tunes to a lower fre­
quency, all other dimension s being equal.

From this point , simply cont inue as previous­
ly described, except that you have already de­
termined the value for r (center post radius)
so it need not be recalculated .

If you would like additional curves for other
d iameter ratios, you can find them on pages
73 through 75 of "Klystrons and Microwave
Triodes" , a volume of the MIT Radiation Lab­
oratory Series published by McCraw-Hill and
available in many libraries. However, you
should seldom need them.

We hope that this material is of some help to
the would-be UHF experimenter; those looking
for more data can find it in the above-mention­
ed volume, as well as in Reference Data for
Radio Engineers published by ITT-Kellogg and
to a lesser extent in the past three editions of
Radio IIandhook; Both these volumes are
available from Radio Bookshop .

Fra nk Moh ler W2 1AZ
187 Broad St ree t
Eatontown , New J ersey

clear in your mobile receiver and you would
like to continue the QSO. \Vh at can you do? Or
take situation 2-You are looking for a local
QSO to get information about the unfamiliar
area through which you are traveling. You take
a look-see over the different bands with your
receiver and tune in a local roundtable on the
75 meter band. You would like to get into this
net but you r antenna is a 15 meter whip and
the 75 meter heliwhip is stored inside the car .
To change antennas would take about a min­
ute or so but to perform this change requires
that you stop the car. In many cases, such as
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when driving on the Freeway or other public
racetrack, you are unable to stop the car and
perform this operation in safety. what can you
do? Or take Situation 3 which happens all too
often - You are tuned up on 75 meters but the
hand is so congested that all attempts to ra ise
a contact are fruitless. You then tune the re­
ceiver across the other bands and hear the fa­
miliar voice loud and clear on the 15 meter
band. It's old buddy Jake that you haven't
worked "in a long distance." lie is telling some­
one that he is about to QHT and will stand b y
for any fin al remarks before pulling the big
swi tch. Band cond itions arc good and you kn ow
from past experience that you can sna re good
old Jake if only you had the 15 meter anten na
on your transmitter. You have only seconds in
which to change antennas and tune up on
15 meters but there isn't time for you to find a
safe place to stop the car and make the change.
what can you do?

F IG URE I

4" x 2 1/2" x lIS" aluminum

plate, fasten to spring­

mount with center antenna

stud.

A Few Solut ions
The obvious solution to such frustrating pre­

dicaments is to be prepared wi th an all-band
antenna system that will permit you to band­
hop in seconds. \ Vhat is equally important, but
often overlooked, is the ability to change bands
without having to stop the car to make antenna
adjustments.

One method for accomplishing this is to in­
stall an autotune system in which a remote­
controlled reversible motor is used to tune a
base-loading antenna coil. The d isadvantages of
cost, comp lexity, and low radiation efficiency
make this method too unapealing to me.

A second method is to install the Umbrella
Stand or Porcupine Array shown in Fig. 1. The
bristling appearance of this all-band mobile an­
tenna system is so startling that I recommend
its use only to those who have excep tionally
strong gastric systems. As I say, this method
will work if you can ( UG H) stand the sight .
Technical details are shown in Fig. 1. The alu­
minum adaptor p late will accommodate sepa-
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rate heliwhips for five different bands. Removal
of the cented heliwhip allows rapid disassembly
for travelin g through civilized areas.

As a compromise solution, the mobiIeer
might try the d ual an tenna system that is rela­
tively uncomplicated, is p resentabl e in appear­
ance, and is guaranteed to double your enjoy­
ment of mobile operation.

Dual Antenna System
The idea is simple enough. Just mount two

antennas on the car; one at the front, and one
at the rear. Then connect both transmission
lines-eves BOTH of them-to the transmitter. I. ,
use a T-junction coaxial fitting on my transmit­
ter to make thi s connection. In my mobile sta­
tion, I norm ally use a 15 meter heliwhip mount­
ed on the front fender of the car and a 75
meter heliwhip mounted on the rear bumper.
Purists can install and use an additional selec­
tor switch at the transmitter to permit alternate
use of either antenna. I learned that such a
switch is all unnecessary luxury, for on trying
the dual antenna system I found that each an­
tenna performed normally. Apparently, the cor­
rect antenna doesn't know or care that
a wrong an tenna is also connected to the trans­
mitter. To change bands can be done without
stopping the car or fiddling around with roller
adjustments, slid ing contacts et aI. With my
handswitching transmitter, I can bandhop in
the same time it takes to tune a receiver to a
d ifferent band, a matter of seconds.

___~ Drill and tap 10 accept whIp bale

~ /e· -;l iameler , '24 turns 3er inch

vt' Bolt
4--------Shonk Head

"-- Dr ill and lap 10 eeeept 1/4" machine

scr ew 10 f it ori !i1inal antenno bose .

ANTENNA BASE ADAPTER

FIGURE 2

' 0

Advantages af the Dual Antenna System
Now how does this dual antenna system of­

fer the solution to the situa tions discussed at
the beginning of thi s article? Take the fi rst situ­
ation-The other sta tion is beginning to lose you
becau se of QR~1 on 75 meters. The solution:
Tell him even if vou do have to repeat 5 or 6, .
times that you will QSY to 21.3 me hut will
continue to listen to him on 75 meters. From
experience, this method works almost all of the
time and allows a satisfac tory contin uation of
the QSO which otherwise would have been un­
happily ended.

Situation 2 as well as Situation 3 offers no
problem when this dual antenna system is used.
Without stopping the car to make antenna ad­
justments, you merely bandswitch your trans­
mitter to the alternate band. In less time than
it takes to say, "Allagazandas Hagtime Bebop"
you can be working out on the alternate band
and you have a good chance of hooking old
buddy Jake before he pulls the big switch .

Installatian T ips
Because of the relatively short length of the

15 meter heliwhip , I mounted this an tenna on
the front fender of my car. I used the same an­
tenna mount which had been used for the
broadcast receiver antenna. The particular an­
tenna mount on my car (56 pontiac) was de­
signed to accept a }4-inch threaded stud. To per­
mit its use with the standard %·inch stud on
transmitting mobile antennas, I fabri cated an
adaptor plug shown in Fig. 2. This adaptor
plug was made from the head and shank part of
a ~-inch holt, which was d riUed and tapped as
shown in Fig. 2. I suppose any ~ to %-inch adap­
tor can be purchased and used, but if they arc
not available in your area, this idea for making
it yourself may be helpful.

Because of its short length (approx. 4 feet ) ,
the I5-meter heliwhip is mounted directly into
the front mount without a spring shock-mount
base. The appearance is quite shipshape and
attractive. A spring shock-mount base is install­
ed on the rear bumper of the car to accommo­
date the 75-meter heliwhip (or alternately the
40, 20, and 10 meter whips) . The spring base
is not necessary for use with the lightweight
flexible heliwhips but was installed to permit
alternate use of less flexible types when making
comparison tests. I use RG-8 coaxial cable to
connect both the front-mounted and the rear­
mounted antennas to the coaxial T vjunction at
the transmitter located under the dash panel
of my car. Both antennas are fed simultaneous­
ly by the tran smitter , although only the antenna
which is resonant to the transmitter frequency
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will act like it is in the system.

Operating Suggestions
w hen using the d ual antenna system in mo­

b ile operation, I fi nd that a certain technique is
worth p racticing to avoid unsatisfactory com­
pletion of a QSO. While in contact with an­
other station, I will make it a point to explain
that I can switch instantly to an altern ate band
if deteriorating band cond itions cause a serious
reduction in signal readability. For example,

when working on 75 meters, I generally in­
form the other station operator that my alter­
nate frequency will be 21.3 me in the event of
serious interruption or interference to my sig­
nal. Instantaneou s switching to an alternate,
less congested, band has enab led me to com­
plete mobile QSO's which otherwise would
have been left dangling in midair like _ _
you beginning 50 percent _ _
sput lose sputter 73

phfitt . . . . W 21AZ

Eliminating Polar Relay
Hash

George Oberto K4GRY

POL AR
REL AY

LOCAL LOOP
USE SHIELDED WIRE

ground; preferably a cold water pipe or a
ground rod d riven deep into the earth. T he re­
ceiving antenna should use coax cab le to feed
the antenna. T he end result is the elimination
of all t races of radiated hash from finding its
way into the receiver's antenna system.

... K4GHY

-
,=".005

'I'

$.P.D.T

•

.I

' .001 .001

.001

·1 0 0 1

I
o I
II

----..,

.0 05 1

'I'

I
I

O-J fl '<;~:- ....:.,
__ _ ...I

3-1 MH. RF CHOKES

Vacuum tube or transistor type keyers feed ­
ing directly to the selector magnet of a teletype
printer is often preferred by most radioteletype
enthusiasts, because of the elimination of the
polar relay with its radiated hash problems.
If we ca n get rid of the troublesome relay hash,
a properly ad justed polar relay is preferred , be­
cause of the extra range that will enable us
to dig down in the QRM for the weaker R'ITY
signals.

In using several RITY converters, with and
without a polar relay, it was decided to try and
eliminate the troublesome hash from the polar
relay contacts, keying a 60 rna loop, feeding
the selector magnet of a mod el 15 page printer.

The circuit uses several of the popular meth­
ods to adequately suppress the polar relay
hash . Four .00 1 mfd ceramic capacitors are
wired, as shown, two across the hot tom and
two across the top of the three 1 mh rf chokes.
At the bottom of the rf chokes the popular
hash suppression circuit consisting of a 390­
ohm 2 watt resistor and a .1 mfd capacitor is
utilized . A .005 mfd ceramic capacitor is wired
from each side of the .1 mfd capacitor to
ground.

T he en tire assembly is installed in a small
aluminum minibox and all wi res including the
printer cord are well sh ielded (using two
wire sh ielded cable) with the printer, conver­
ter, and receiver connected to a common
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73 Test the
Heath HX-20

Robert Buaas K6KGS

Heath Company calls their new HX-20 a
~lOBILE SSB THA;-;S~llTTER . All this it is.
and more. Compactly packaged is a complete
filt er SSE transmitter/ exciter for mobile, port­
able, or fixed use. Advanced mechanical and
electrical design make the HX-20 a rea l per­
former. Modem styling and "ease-of-operation"
make this unit a natural mobile t ransmitter.
It is the op inion of th e author that Heath has
come out on top AGA IN.

The HX-20 sports an 11 tube circuit (not
to mention the 7 diodes and 2 gas voltage
regulators ) that emits 100 watts PEP of USB,
LSD, and C\V. Associated circuits provide
VOX, ANTI-TRI P, ALe , receiver muting, and
antenna switching. Provision is made to "spot"
the VFO either by "ta lking it on frequency" or
by insert ing carrier and zero-beating.

The IIX-20 was designed to be used with
the HR-20 in a mobile installation. Simply con­
nect the two together, add a power source
(such as the Heath HP- IO ) , microphone,
speaker, and an antenna, and you're on the
air. In the mobile lash-up, total power draw
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on the battery on voice peaks is 150 watts .
from a 12 volt de source. Receiving power is 80
' ..-a t ts. All oscillators in the HX-20 run con­
tinuously, accounting for the add itional power
drain.

For fixed use. the HX-20 may be used to
excite a 1 K\V linear ampli fier (such as the
Heath HA-I0 ) or may be operated "barefoot."
The 6146 power amplifier develops up to ,50
watts average output on all bands. Hctrodyne
circuitry and tem perature compensation of the
VFO are used to obtain maximum frequency
stab ility and image rejection .

A block diagram of the HX-20 is shown in
Fig. 1. As one might imagine, the schematic is
very involved, thus it was omitted here. A
triple-conversion hetrodyne circuit is used to
obtain SSB at the desired output frequency.
All oscillators are crystal controlled , with the
exception of the VFO, of course.

Audio from a higb-Impedience microphone
is amplified in the pentode section of a 6EA8.
The triode section of the same tube ads as a
cathode follower to provide the proper match
for the crystal fi lter. A sample of th is audio is
amplified in ), a 12AU7, the VOX amp. T his
VOX aud io is rect ified and used to control the
relay amp, th e triode half of a 6EA8. T he
other h alf of th e 12AU7 is used as a carrier
generator for the crystal filter, the frequency
being crystal controlled at 4990 kc. Output of
this stage is coup led to the Balanced Modu­
lator, two matched germanium diodes . A path
for inserting carrier is provided for tune-up and
C\V operation.

The lower sideband of the DSB suppressed-
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Fantastic I~venlory Clearance Sale
of A-1 Reconditioned Gear-Now through Sept. 3o,1963-ACT NOW! •

Terms of Sol e : * 30 Day Guaranlee * Full Credit Within 6 Months on Higher Priced New Equipm ent * You ca n pay I"
li tt le 0 1 10% d own and ta ke up t o thre e yeou to pay-How e ver - I end CASH IN FUL L w heneve r possible since CASH-NO
TR ADE o rders w ill la ke prefe ren ce during th is sped a l sale which pos itively end s Septem ber 30, 1963. Af te r Ihgl , w ri te fo r
cu rrent listing . ORDER NOW -DIRECT fROM THIS AD .
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carrier signal obtained in the balanced modu­
lator is suppressed in a crystal lattice type
filter. It passes frequencies from 4990.0 to
4992.7 kc approximately. The low-Z output
of the filter is connected directly to one grid
of a 12AT7 "firs t-mixer."

USB or LSD may be selected directly. An­
other 12AT7 is used for two crystal oscillators
so that the sum or difference frequencies of
the USB signal at 4990 ke and the crystal
oscillator selected will produce a 9000 kc USB
or LSB signal respectively. Thus. the xtal
freqs. arc 4010 and 13990 kc. Provision is
made for tuning the USB and LSB carrier
Freqs. to the same frequency. The output of
the firs t-mixer is tuned to 9 mc in a Hi-Q
double-tuned if transformer.

A single BCBB increases the 9 me SSB signal
to a usable level. The plate circuit is again a
Hi-Q transformer. ALe voltage is used to
bias this stage to keep from d riving the final
amplifier into the non-linear region. In the C'V
mode of operation, the «Drive" control on the
fron t panel allows the operator to set the
amount of cw output. This feature is an asset
in tuning up the rig "on-the-air" without
hetrodyne QHM.

Nine me SSB is coupled to the second-mix­
er. the pentode section of a 6A\V8. The triode
section of this tube is used as a xtal controlled
hetrodyne oscillator, providing the second mix­
er with injection voltage. The output of the
6AWB mixer is tuned 5 me higher than the
output frequency selected by the bandswitch.
Ili-Q slug tuned circuits and traps are used.
SSB from the second mixer is fed to the
third-mixer. a BCB6.

In jection voltage for the third mixer comes
from the VFO, an electron coupled serier
tuned Colp itts oscillator. Plate and screen volt­
ages are regulated by an OA2 gas regulator
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tube. Electrical stability is excellent : the capa­
citors in the frequency-detennining tank have
three different temperature co-efficients. Only
3 milliamps are drawn through the 6AU6,
contribut ing more to the electrical and thermal
stability.

The difference frequencies found at the plate
of the third mixer are selected with Hi-Q slug
tuned circuits , connected in the plate circuit
by the bandswitch. These tanks are tuned to
the output frequency, one for each band . Out­
put of the 6CB6 is amplified in the 12BY7
driver, which is again resonated to the ou tput
frequency in the plate circuit . T he third mixer
and driver p late tanks are "gang-tuned" to
reduce the number of front panel controls and
to simplify tune-up. T his control is labeled
"Driver" on the front panel.

Blocking bias is connected to the control
grids of the third mixer and d river stages,
rendering them inoperative during standby
periods. The output freq . is "spotted" by un­
biasing these stages. Grid -block keying is used
in CW, providing no key clicks or chirp.

The plate of the 12BY7 driver is capacity
coupled to the 6146 Final Amplifier. Control
grid bias is regulated at -50 v by an OC2
voltage regulator and resistance voltage d i­
vider. Screen voltage is regulated at 200 v by
a tap on the voltage d ivider supplying the VFO
OA2 voltage regulator. A fixed loaded pi­
network is used in the fin al amp. plate circuit.
T he input of the pi-net is resonated to the
ou tput frequency with a 250 mmfd variable
capacitor labeled "Final" on the fron t panel.
The output impedance is fixed, chosen to
match a 50 ohm non-reactive load . An rf
"sniffer" samples a small amount of the output.
This signal is rectified and displayed on the
relative output meter on the front panel.

An interesting feature of the IIX-20 is the
ALC circuit. Fig. 2 shows a schematic dia­
gram of the final amp and the ALC. ALC volt­
age is applied to the 9 me if amplifier con trol
grid in the fonn of negative bias. When the
final d raws no grid current through R71, the
lK grid resistor, no ALe voltage is developed
and the if amp operates at maximum gain.
When grid current starts to flow, a voltage
drop appears across the l K resistor. the wave­
fonn of which is that of the input speech
peaks. This voltage is coupled by C lOO, a .1
mfd capacitor, to a voltage doubler circuit ,
CR1 and CH2. The ALC voltage decreases
the gain of the if amp. , reducing the d rive,
thus bringing the final back into linear opera­
tion . A sample of the rf drive at the final grid
is returned to the receiver for spotting the
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\'FO. The "sniffer" circuit is also shown in
Fig. 2.

Anti-trip audio from the receiver is amplified
in the pentode half of a BEA8 and rectified to
provide negative bias to compensate for re­
ceiver pick-up in the microphone. This nega­
tive anti-trip voltage is applied to grid of the
VOX relay amp along with the VOX voltage.

Some hold-up in production must have
exis ted at Heath when the author ordered his
I[X-20 because it was back-ordered two weeks.
The kit was well packed; no damage was
found on unpacking. Even the cardboard box
survived the 2500 mile trek in one piece.
All the components are of highest quali ty,
as in th e HR-20. All tube sockets are ceramic.
The output coil is wound on a 2" ceramic
form. Parasitic suppressors are used in th e
Driver and Final Amplified stages. All leads
at rf ground are well by-passed . Twenty­
two heavily plated steel brackets make up
the HX-20 cbassis and internal shields. Wben
bolted together, these parts make an ex­
tremely rugged framework. VFO drive gears
are spring loaded to eliminate backlash. This
rugged construction and spring loading con­
tribute greatly to the excellent stability of
the VFO. Although the HX-20 is well shielded,
it is not difficult to build . Heath says that
approximately 45 hours of cons truction time
is required. The amount of time required varies
with the experience of the builder. This fi gure
represents the time required of a relatively
inexperienced constructor. Patience is of the
essence in the building of this kit. In places,
components are wired 4 and 5 layers thick. A
very professional job of wiring can be achieved
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if the builder carefully studys the instruction
manual previous to picking up the screwdriver
and pliers.

Upon completion of wiring, the HX·20 was
given a thorough resistance check before power
was applied. F inding no errors, power was
turned on; no smoke resulted. Alignment is
straight forw ard. and no re-peaking was re­
quired. A YOM will not work when one is
tuning up the hetrodyne oscillator. An 11 meg
input VTVM must be used. Even then , grid
voltage was found to be a little below specified
on 10 meters.

Since the author d islikes the use of RCA
phono con nectors at RF, BNC type UHF con­
nectors were used in place of the connectors
supplied. The phono connectors would, no
doubt, work well. but the authors HX-20 and
HR-20 are moved from the rack in the mobile
regularly, placing undue wear on th e coax
cables. It was found that straight through
operation of the 6A\VB second mixer on 75
meters did not supply enough drive to the
6CB6. Thus, the 2.7K resis tor. R38, was
changed to 4.7K, 1 wa tt. This solved the
problem.

The specification sheet states th at carrier
suppression is 50 db while suppression of the
unwanted sideband is 55 db. The proof of
the pudding was the "on-the-air" test. Excel­
lent reports were received, on both quality and
signal strength. Frequency stability is remark­
able. The HX-20 was clamped in a paint
mixer and allowed 30 minutes to warm up.
After warmup, the output frequency was
hetrodyned with a 10 meter harmonic of the
100 kc frequency standard. After 15 minutes
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of vigorous mixing, the HX-20 had moved only
1500 cps. Someone try this test on a 32S1. No
one has volunteered the use of one here, yet I

Other than the stability test, the HX-20 was
compared with a KWM-2. The HX-20 lacks
the frequency "re-setahility" that the KWM-2
possesses. Careful interpolation can bring the
HX-20 within 1.5 kc, whereas the M-2 can
come within 200 cps . There is only 3 db
difference in power output. VOX, ANTI-TRIP,
and ALe tied for first . As far as size goes, the

K\VM-2 is a transceiver and the HX-20 is a
transmitter. No valid comparison can be made.
Note gents that the HX-20 is just a tad smaller
than the 32SI.

For the money, it will be extremely hard to
d e better than the HX-20. It is the opinion
of the author that the HX-20 and HR-20
make one of the best rigs on the air today­
with the added consolation that one does not
have to sacrifice one of his gold fillings.

. , , K6KGS

Remotely Controlled

Variable Inductor
Ronald Lumoc hi WB2CQM
7 3 Boy 26th St.
Brook lyn 14, New York

~ INDUCTOR MOONT~G HOLE S rQ

shack. This undistinguished bit of equipment
was to provide the solution to this quasi-intri­
cate dilemma. I realized that variable induct
ance, controlled remotely was feasible and ex­
tremely inexpensive.

The parts required are :
1 ,5" x 7~~" x 4" plastic food container &

cover
1 female co-ax connector
1 1-5 rpm motor (Barry 's Elect. NYC,

$L59)
2 right angle fittings con structed from

scrap
6 3 21' "a . x X I4

b. 3~ x 2 x l '-l"
The right angle supporting the variable in­
ductor is cut and tapped as per Fig. 1.

The small right angle is cut from scrap metal
to provide the mounting for the motor. The
dimensions are as per Fig. 2. In my case the

(Turn to pa ge 581

'I

INDUCTOR

~

RIGHT ANGLE FOR VARIABLE

FIGURE I

t"

I faced the problem of changing antenna in­
ductance in relation to ground potential. When
I d ecided to become sophistica ted and raise my
32' vertical plus coil from 40' (roof-top) to
a height of 71' . Although the physical transfer­
ral of the antenna to its new position was made
without difficulty, when my bridge and dipper
were placed on the line, I was shocked to note
the resonance change. Since I am somewhat in­
hibited about climbing to the tops of swaying
tovvers, some rem ote means of alte ring induct­
ance was needed. A system controlled from the
shack was the answer.

Since I am new to amateur rad io I had orig­
inally turned to the Command series of trans­
mitters for a fi rst rig . My original purchase was
an 80 meter Be -6gB. The variable inductor ( to
resonate long wires) had been removed and
thrown into the junk box. After meditating for
a long period of time, this piece of valuable,
equ ipment was exhumed from the maze of
wires, tubes, shoes and other choice bits of
eq uipment that make up the average ham
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. . . K4GRY

CURRENT FOR RELAY
6,12 or 110 VOLTS, AC or DC

H

KILOWATT MOBILE
(or fixed)

LA-500M LINEAR AMPLIFIER

II
~~ -

* 1000 WATTS PEP POWER
* SINGLE KNOB TUNING
* BUILT IN ANTENNA SWITCHING
* 6 TUBES IN GROUNDED GRID
* LOW TUBE REPLACEMENT COST
* CHROME PLATED CABINET 3"X12"XTS"
* REQUIRES 900 10 1200 VDC AT

500 MA AVERAGE - T AMP PEAK
* AIRCRAFT TYPE METER ILLUMINATION

PRICE $189.95
Amateur Net

Wrih for addit ional cat alog.

p ~ ELECTRONICS, INC.

Available NOW
Thru Your Distributor

Power Supplies For lA-500M

Model PS·l000 115 V.A.C.For Fixed
Stalion $119.95

Model PS·TOOOB 12 V.D.C. For
-Mobile Station $179.95

424 COLUMBIA STREET • LAFAYETTE, INDIANA

TRANSISTORS · · ' NEW
I. F.. Convert er. swit ch. Audlo-PNP- also high frequency.
power· - 2N I434. etc. CBS-20 Watt. 1.5 am p. others. higller
wattage. Brand New - or igi na l packag e - GUARANTEED ­
R.C.A ., C.B.S., RAYTHEON . U.S. TRANSISTOR .

Full Leads.
2 K ohm volume cont rol with swit ch (CTS) miniature pri nted
circuit.

TERMS :· 3 for $1.00
. -Power Tran sistors , $.60 each
. -volume control-3 for $1.00

Min imum order $3.00 prepaId
Postage Free in U.S.

Parts for 2 Watt au dio power a mpli fier $3.00 .
S Transis tors . Including I power t ransistor. reststers and
capac itors togeth er with schematic. Can be built In a 2'" x 2"
bu.

Ry (D.P. D.T. - N.C.)

..
TO CONTACTS

OF BANDSWITCH

Efficient

Bandswitchinq

-~ GRID CIRCUIT

Ir=-- ~CA~~ l SHIELD
~ CIRCUIT =

I

III b uild ing or designing that uew band­
switching transmitter, receiver, converte r, sig­
nal generator and so forth with one or several
band s at a VHF frequency, it is best that the
lead s be short and d irect as possibl e, and the
grid input and plate output wiring properly
isolated from each other to ob tain m aximum
circuit efficiency.

It often b eing the case, it is impossible
to get that grid or plate circuit wired into the
the bandswitch p roperly. A simple way to over­
come this is to use one or m ore relays in COIl ­

jun ction wi th the bandswitch when switch ing
to a VH F band. T he relays can be a dpdt,
spd t, or what we need for switch contacts, and
by mounting the relay close to the grid input
and plate output circuits th is resu lts in to a well
performing circu it .

To control the relays the band swi tch is
wired up to energize the relay solenoid when
switched to its band position on the band­
switch. Six, 12 and 110 volt ac or de relays will
work okay and be sure that the current drain
of the relay solenoid is low to prevent p itting
of the bandswi tch contacts.

USE AS MANY RELAYS AS NECESSARY
FOR LOW-LOSS BANOSWITCHING AT VHF,

TRANSISTORS·UNLIMITED, CO.
POST OFFICE BOX # 442,

GREAT NECK, L. I" NEW YORK
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Hi-Par Hilltopper
This antenna has been around for quite a

while now, but there is a good possibility that
some of you " IIF'ers may have missed seeing
it. The main application for this antenna is
for chaps who want to operate from a portable
location all. six meters. T his is a three element
Vagi beam, complete with a gamma match
for 52 ohm coax, and it folds down into a very
small package for cart ing around in the car or
lugging on the back to mountain tops. It
weighs only 3,. pounds.

The lIilltopper is so small that I usually have
it packed away in the back of the VW along
with a Lafayette I1E-45B, just in case any
mountains happen to loom up during a trip.
The other d ay, just for the heck of it, Virginia

plane until a perfect mesh was made be­
tween the gears. The nut and bolt were then
firmly tightened and to d ate (after hours of
testing ) have proved capable of support.

The system was then p laced in the plastic
food container for p rotection against the
weather, and the bolts inserted through the
large right angle, through the roller sup port,
and terminated on the outside of the container.
T he result is an integrated unit ready for instal­
lation on the line. but only after a test run, for
it is imperative that the two gears track well.
This can be accomplished by bending the mo­
tor right angle support ever so slightly in order
to accomplish p roper working relationships.

The electrical connections are standard as
per Fig. 3. The lead from the antenna is con­
nected to one end of the coil (an ann is provid ­
ed in the original equipment) and the coax fit­
ting is connected to the roller. A length of cable
provides the avenue for transmission of power.

\Vith the variab le inductor in place on its
lofty perch, and protected within its plastic
container. one need only plug in a 115 v line
(connected to the motor) and watch his
bridge. \Vhen the meter indicates a null , the
plug is pulled from the socket and the radiating
system is tuned to the desired frequency.

. . . WB2CQ~f

1 - - -,
I

I I
I I- - -- -'

BRACKET
2

IMPEDANCE
BRIDGE

FI GURE 3

D

II
II
II
II
II
II
II
/I

----

I
I
I
I
I
I
I
I

GR ID DIP METER

I.. I 3/4'::...'- ..

MOTOR

sheet metal needed to be reinforced by a heavi­
er angle. I felt it was easier to work with this
material and later slip heavier gauge metal in­
to position for the extra support. N'eedless to
say, one could construct th is support at the out­
set in a heavier material. The additional b race
is portrayed by the d otted line in Fig. 2.

A careful examination of the roller indicated
that the thumb wheel originally used to drive
the inductor could be removed. This was tap­
ped with a small drill and threaded roughly
with a bolt of comparable size. This gea r was
then placed on the shaft of the motor with a
bit of glue judiciously applied to lock this as­
sembly. The motor and gear were then p laced
on the small right angle and only one hole was
drilled to accommodate this mechanism. This
was done to allow the motor to pivot on a lobed
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1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA
" Northe rn Cal ifornia 's Most Complete Ham Store "

QUEMENT ELECTRONICS

(Pre p a id
in U.S.A.)

252.000 260.000 268. 000
808. 000 816.000 ' 324. 000
364.000 372. 00 0 880. 000
428.000 456.3000 773 .958
1400.000

Phone CY 4-0464

2H .OOO
300. 000
356.000
420.000
1001.042

236. 000
292.000
348. 000
412.000
859.375

•

LOW FREQUENCY CRYSTALS IN HERMET­
ICALLY SEALED HC.6jU HOLDERS. CRYS­
TALS SELL AT $1.05 EACH POSTPAID USA.
Please include 2nd choice. Frequency listed in
kilocycles.
131. 104 226. 000
276.000 284. 000
332. 000 340. 000
388. 000 396. 000
831.250 816. 667

" 73" SPECIAL LOW FREQUENCY CRYSTALS
IN HERMETICALLY SEALED HC-6jU HOLD.
ERS. CRYSTALS SELL AT 55c ea ch postpaid
USA. Include 2nd choice. Freq. in Kcs.
1843.750 2007.500 2070. 250 2072.000 2075. 000 2172.250 2172. 500
2176.5 00 2185.625 2194.125 2202. 583 220 8.313 2212. 063 2214.000
2214.563 2223. 250 2243.500 2250. 000 2265.250 2293. 150 2681.000
2695. 000 2715. 000 2782.000 2855. 000 2877. 000 2881. 000 2894.000
299 0.000 2998.000 3000.000 30 05. 000 3020.000 3035. 000 3052.500
3057. 5(10 3143.50003154.5 00 3156.500 3158.500 3161.500 3166 .000
3113. 000 3181.250 3181.250 3203 .500 3207.250 8211.500 32 48. 875
6000. 000 7005. 556 1083.333 714 4.444 1258. 333 8387.500

LOW FREQUENCY CRYSTALS IN FT-243
HOLDERS. CRYSTALS SELL AT $ 1.05 each
postpaid USA. Please give 2nd choice selection.
Freq. in Kcs.
1005 1010 1085 1100 11 15 1125 1130 1200 1240 1400 1405
1440 1495 1500 1700 1705 171 0 1765 1780 1820 1880 1890
1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955
1960 1965 1970 1975 1980 1985 1990 2005 2010 2015 2020
2025 2030 2035 2040 2045 2050 20,,5 2000 2065 2070 20j5
2080 2085 2090 2095 2100

Your purchases will keep ads runn ing. Service
to Amateurs by an Ama teur W3 UGD

QUAKER ELECTRONICS
P.O. Box 215, Hunlock Creek , Penna.

Keep wa tching " 73" for more down to earth
prices on crysta ls

FAST SERVICE•SINCE 1933

"We've Tried Them - They're Great!"

Buy Your DRAKE TR-3 From Us $495

and I zipped up to the top of Pack Monadnock
and with in three minutes I was on the air.
Stations well over a hundred miles away were
worked with fine reports .

The beam takes less than two minutes to
assemble. All of the screws are tightened with
wing-nuts, so you d on't have to fight with a
screw-d river. The elements fold along the
boom and the boom comes apart in the
midd le so that the package goes down to only
40" long. 3Jf" x 4~" square. The ends of the
elements telescope in for folding.

Most rigs are designed to work with 52 ohm
coax, so the built in gamma match solves a
lot of problems that might be troublesome
with the more common beams and their 300
ohm feed which would then have to be fed
through a balun to the rig.

The Hilltopper was used exclus ively during
the June VHF QSO Party with the Clegg
Thor and turned in a remarkab le performance.
247 stations were contacted in 31 ARRL sec­
tions. W hen you consider that one of the most
formidable six meter installations in the country
also worked only 31 sections, using a kilowatt
and a 64 element beam, the Hilltopper d id
amazingly well. Costs $11.95 from Hi-Par,
Fitchburg, Mass.
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Amplitude Modulation Quiz
Carl Drumeller W 5EHC
5824 N.W. 58th
Ok lahoma City 22, Oklahoma

1. A sine wave fed into a modulator will cause
the modulated HF envelope to resemble
the following wave-form :

If the audio wave-form is not symmetrical
but looks like th is:

<, I , r:

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

The modulated RF envelope then would
look like this:

-

True
False

2. When a plate-modulated power amplifier
is being modulated 100% by a sine wave,
the instantaneous plate-to-cathode voltage,
as read by an af (not rf) VTVM , will:
__ A. Remain cons tant if the stage is

properly adjusted.
B. Vary from 1.414 times the plate

supply voltage to 0.707 times the
plate supply voltage.

C . Vary between zero and twice
the plate supply voltage.

60

3. The instantaneous peak rf power output
of a plate-mod ulated rf power amplifier
being modulated 100% by a sine wave is:

A. Same as the average u nmodu­
lated power ou tput .

B. Twice the average unmodulated
power ou tput.

C. Four times the average unmodu­
lnted power output .

4. "Sidebands" normally are p resent in the
radiated output of every radiotelephone
transmitter, even when the transmitter is
properly ad justed and operated.

Tru e
False

,I) . Production of harmonics of the normal rf
operating frequency can be reduced by
reducing the rf grid excitation to the mod­
ulated power amplifier. In view of this
correct statement, the question is: "Can
this be done to a plate-modulated rf power
amplifier without causing its signal to oc­
cupy more than its nonnal share of the
frequency spectrum?"

Yes
!'io

6. If the aud io system of a rad iotelephone
transmitter is so operated as to cause the
production of af harmonics within the
audio system, this will cause the transmit­
tel' to produce rf harmonics.

True
False

7 . The loss of one tube in a Class B push-pull
aud io modulator will cause the transmit­
ter's rf envelope (as viewed on an oscillo­
scope ) to appear non-symmetrical.

True
False

8. The loss of one tube in a Class B push-pul l
audio modulator will cause a reduction in
the audio power p roduced by the modu­
lator. In view of this t rue statement, the
question is: "Will the total bandwidth of
the radiated rf signal he greater than if
both tubes were functioning normally?"
__ Yes

.N"o
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"Your Friendly Supplier"

DISTRIBUTOR INQUIRIES INVITED

$3995 NET

SERVICING
as well .. •

* Dea lers* Serv ice me n
* Industry & G ov' t.* Co ntracto rs
* Hi-Fi Audiophil e s

* Citizens Band* Busine ss Radi o

CONCORD, N . H.•

•
Q

o Boosts Engine Performance
o Reduces Fuel Consumption
o Increases Spark Plug life
o Eliminates Engine Tune-ups
o Ends Bluing of Points
o Easily Converts to Conventional System
o More Efficient 2 Transistor Circuit
o Simple to Install & Service
o Fully Guaranteed

ALCO ELECTRONIC PRODUCTS INC.
LAWRENCE 3. MASS.

6·l2V Neg Gnd. Only

RADIO

TRANSISTORIZED

IGNITION SYSTEM
for Cars • Trucks & Boats

I--~

BOW JUNCTION

Se p t, 21 st

10 a m
,, 3; t o
'.' 3 ~ 6 pm

•

EVANS

• • •

for

RADIO
AMATEURS

* Personal ized Serv ice

* Trade -ins

* Time Paymen ts

* Eng ineer ing Dept.

* To p Brand l ine s

ANSW E RS TO A~ I PLITUDE

~IODULATION Q UIZ

1. T he sta temen t is false. I n varmbly, the lo wer half of
the envelope of an a mplnude-modula ted rf wave-form
will be a rnir-ror-Image of the upper half.

2. C. This is in accord wit h II:e explana t ion cu storuar-ily
g rven .

9. T he de milliammeter in the plate circuit of
a plate-modulated rf power amplifier "wig­
gles" when the transmitter is modulated by
a Class B modulator. Check each of the
following items that you believe migh t
cause an indicat ion .
_ _ A. Too little rf grid excitation.

B. Too much rf grid excita tion .
__ C. "Fla t" tube ill rf power amplifier

(loss of ca thode emission }.
_ _ D . Over-modulation
__ E. Under-mod ula tion .
__ F . Poor voltage regulation in the rf

power amplifier power supply.

10. A conventional plate-modulated A~l trans­
mitter, with no p hase mod ulation or fre­
quency mod ulation present, sometimes
will have more power in one sideband
(upper or lower ) than in the other side­
hand .

T rue
__ False
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J. C. If, as in the conven t ional explana t ion of the process
of plme mod ulation, it is assu med tha t the instanta neou s
plate-to -cathode voltage has been doubled a t the
poair ive peak of the aud io modulating cycle, then t he
instantaneous plate c ur rent a lso will have been doubled.
T his, t hen, ..... ill cause the instantaneous pea k po.....er­
to be four times greater than the quiescent power.

4. T his s ta tement is , of course, true. S idebands , an in­
evitable product of modulation, should never be con ­
fused with "spla tter," a product of imprope r mod ula ­
t ion .

5. T he answer is no. To b e plate -modulated, a staRe m ust
be operated Class C. This, a mo ng o ther t hings, means
t hat it mu st have sufficient grid excita t ion to opera te
at full ('fficil"ney when the instan ta neou s plate voltage
is double its normal value. All C lass C stages deliver
thei r rf power to the plate tank circuit in pulses . This,
of course, predisposes to .....ard the product ion of r f
harmonics. This, in a well-designed tra n sm itt er, is
minimized by the use of a tank circu it of proper Q.
To drop t he rf grid excitation sufficiently to make an
appreciable improvement in the reduction of rf
harmonies would requ ire the stage to operate ..... ithout
sufficient rf d rive to comply with the . p re requisite.
T herefore the rf out put envelope would be "flat toped;"
causing" the production of s purious frequenc ies far
beyond the normal channel o f legit ima te s idebands.

6. This st atement is false. There is no relation sh ip be­
t ween a f harmon ics in the a ud io systems a1\(1 r f ha r­
mon ies in the rf system.

7. T his statement is fa lse. A s men tioned before, t here
a l.....a ys is symmetj-y bet ween the u pper a nd lo .....e r
halves of t he rf envelope fro m an ampli tude. modulated
transm itter.

S. The answer is res- T he loss of one tube ill a Class
B audio atage will cause the audio wave-form to be
non-synnuetrjca}, indicafiug the presence oi harmonics.

T hese- har monics will cause the width of sidebands
ancillary to t he rad iated rf signa l to be many times
their normal ..... idth.

9. Choice A is correct. T oo little r f d r-ive will not perm it
t he de pla te cu r rent to rise full y o n the positive cre-st
o f the modulating af wave-form. It can, however , go
do.....n the full amount. T he average value, therefore,
will he les s than the resting va lue; so the meter
" wil{ l/: les" with modula t io n.
Cho ice n is 1I 0t cor rect. T oo much I{rid exclta ric n to
a pentode o r a tet rode tube ca n ca use it s total output
to d rop. T h is drop, however, would not be noticeable
more on modulation peaks than at o ther times.
Choice C is cor rect. If the tube in th e modulated
sta ge is lacking in total cathode e mission, it will not
be able to supply sufficient plate c ur ren t to permit the
plate current to r ise fu ll)' during positive modulation
c rests.
Choice 0 is correct. If t he stage is operat ing ill a
husky Class C condition, the plate current can rise to
more tha n t wice its quiescent value on the positive
modulation c rests. It cannot , however, d rop be;..ond
zero on the negative modulation crears : therefo re it
will tlicker during over-modulation.
C hoice E is no t correct. U nder condit ions of less tha n
100 % modulat io n , the pla te de current meter of a
plate-modulated Class C rf power a mpli fi er should
remain sta t ic. Any mo vement ma y be taken as a n
indication of malfunct ioning.
Choice F is correct . Th is is a design problem, one
that seldom is cor rec t ly solved in either amateur -buil t
o r commerc ially-bujlt a mateur tran smitters.

10. T his statement is false. An examinat ion of the
formula for a n a mplit ude-modulated rf wa ve (available
in any good electronic tex tbook ) will show that the
power in the upper sideband a lways is E'xact l)' equal
to the po..... e r in the lo .....er sideband.

*Rotten CW
"(with sincere apologies to th e memory of T .O.M.)

Alex Tremblay W1GQJ
27 N orth Avenue
St. J ohnsbury, Vermont

\ Vith the renewed interest in amateur radio
telegraphy and the advent on the market of
several automatic telegraph keys, (including
mine ) , it would seem very apropos to review
the practices of many of the C\ V fraternity.
Some of these habits arc incredible. A lid with
a bug at ten words per minute will still be a lid
at forty-five per with a fully automatic key as
he sends dots at a seventy word rate and dashes
at a thirty-five word rate, with six dots for "H",
A small minority uphold the finest amateur
radio traditions by setting a good example
either by their silence, when called for, or by
their adherence to near perfection when using
the International Morse Code.

Rea ching all the way hack to a hook pub­
lished in 1917, we come up with the interesting
fac t that a dash is eq ual in tim e duration to one
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dot , onc space and one dot. The space be­
tween characters (dots and dashes) is equal in
time duration to one dot. The space between
letters of the same word is equal in time dura­
tion to two dots (a dash ) . The space between
words is equal in time d uration to th ree dots
(eq ual to A,:-: or S ) .

Now that we understand the makeup of per­
fect C\V, let us analyze what is actually being
sent on the Amateur bands. Here. we may
pause and reflect on the plight of the handi­
capped. Some of this newly developed auto­
matic code sending equipment should prove to
be the "eq ualizer" that will help them in send­
ing C\V as well or better than the phys ically
normal. Looking over any busy C\V band ,
The Old Man (bless his memory) certainly
would have complained about HOTT E N C\V!
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Leo, s e ll me d i re c t 0 Des k rt 0 Q Multip lier 0 O n- The
-Ai r Box 0 Mu lti- P a k P .S . 0 "re ch-Cctve r 6A 0 Add
to my Charq-A-Plon 0 Check enclosed 0 Additional
info rmati on on • FOB WRL C 12

TECH-CEIVER 6A
6 Meter T ron s e e! ve r-Mob i le- F i xed-,
Compact. Si z e j S"H , 9~ "W,6 "D. 5W. ...........~
inpu t with 8Mc x t tl l s , PTT. B e e . ~uv, $399 5t une s 4 9~ 54 Me , A Ve, AN L , stable,
se lecti ve, spe o ke r. Wt. 9 l b s . Les s P.S . Kit $ 39 . 95

PREAMPLIFIER DB-68
ANTENNA TUNNER

Un i versa l AC P.S. SU i- ....---­
con r e cti fi ers. Dual HV
60 0V/300V @ 300Ma, -::-:~:"..J
2 10 W. Max. Bias 0-90 ...
VAC . Al so a vailab l e $249S Kit
c ustomi zed for Swan,
G 76, e tc. Wt . 15 l b s . Wired $ 39 . 9 5.

Wired Pre.elector _ 6-80 Mete,.. 6
tr iod e tub e s ections for averag e 2 408

Mini _Matcher MM_l00 gain. Tunabl e, b uil t - in II SV AC P . S. ,
100 w att Kit. Matche s coa x o r t win le ad, IllumI nated dial.
end fed wi re s Y2 wave 6Xx6-S/8 x7l4," . Sh . wt , 10 Iba , I yr.
o r multiplies to 50-75 par ts warranty. WRL Import . $399 5
o h m c oa x. Xmttr, o u tp u t .
Ste e l c a s e , 4x5x4" , I SO --------------------------------------
watt s S8 , lOO CW, 7SAM. • WORLD RADIO LABORATORIES, Inc.

Wt. 3 Ibs. 3415 W. S'dway • Council Bluffs, 1.1.
All Bond Ve rt ica l - Self supporting. Tunes to
any amateur band 10 through 80 me te r s . De­
s i gned to be fed with 52 o hm coa xi a l c a bl e .
Maximum power lKW AM, 2K W PEP. O verall
height 18 ft . * Postpoid (Conti nent al USA)

MK.II

WVG

Y o ur pe rsonal at­
tention Is a " mu s t"
at WRL. O u r 18 hams A --
are a t your servi ce
dtly o r nrte. wrt te ,
phone, o r w ire .

Leo I. Meyerson , WPCFQ

•
Postpaid! "MULTI-PAK" PSA-63

$159 S

WRITE FOR OUR FREE FLYER 8< LI ST OF
OVER 1.000 PIECES OF QUAL ITY RECON­
DITIONED EQUIPMENT - TERMS - TRADES

Nam~ Ca ll _

Address _

City Stat e _

The complaint would be perfectly justified in
the light of present d ay technology which has
given us exotic ( imagine!!) instruments to
help us send perfect code.

Carefu l listening will him up some interest-
ing facts:

I. The Jetter H has th ree to twelve dots.
2. The letter S has two to five dots.
3. T he letter C often comes out N N.
4. The word TEST sounds like x v , always!!
5. The word AND should always be sent :

PD.
6. ~A~IE should usually come out : ~AG!!

7. The numeral 3 sounds like a Swedish call
sign.

8. The first dash sent with a sideswiper
should always be extra long and the last
dash in any character should alway be cut
off a hit short (Sounds like an id iotic
pastime, already! )

9. A string of dots from a sid eswiper should
be either e rratic or slurred . (7, 8 and 9
arc supposed to make you sound like a
real old-timer. )

Heaven forbid that all C\ V men should send
exactly alike. The individuality shown is a good
th ing, BUT, gentlemen-dashes T HREE dashes
long; just because you once sent Land Morse
for the ra tlroud-cwel-l-I . .. T hose operators

produced by rad io club action q uite often
sou nd just like their teacher. When they finally
get their own " ticket ," they will all have the
short dots, long dashes and triple spacing just
like they heard it at the club.

A few of our so-called speed merchants also
have some odd habits which may mislead lis­
teners into thinking that RTTY is not necessary
wi th these fellows around . In order to figure
how fast these people a re going, we will have
to kn ow at what ra te per second d ots and
d ashes should be sent in order to accomplish a
certain "word per minute" rate. The answer is
simply that the number of d ashes per second,
times five. equals the word per minute rate.
An easier way is to look a t the sweep second
hand of a watch or clock and run d ashes for
fi ve seconds while counting them. The number
of d ashes in that peri od is you r "word per mi n­
ute" rate providing you send at that rate for a
full minute. The d ots will have to be twice as
numerous in the same period. Each word aver­
ages five letters.

One nigh t recently, one sta tion , with a near
perfect first was pound ing a bug at an eight
dash per second speed for a "word per minute"
rate of forty, and, in each minute managed to
send 193 letters. Dividing th is total by fi ve
gave 39 words per minute. Subtracting an error
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and a repeated word , the net words was thi rty­
eight . .Most operators would consider this quite
an accomplishment. The other station, using a
fully automatic key was doing twelve dashes
per second for a word per minute rate of sixty
wh ile putt ing in some extra spacing. The total
letters per minute came to 2:'0 instead of the
nearly 300 expected. Dividing this total by
fi ve gave a result of forty-four for each minute
and subtracting four words in error, we came
up with a total of only forty words for each
minute. Considering all the noise that was
heing made on the frequency, it was reasonable
to expect a lot of words go with it.

A few stations are the practitioners of an
unusual habit . They apparently never extend
thei r acquaintance beyond one, and at the
most, two, other hams and always on the same
hand and same freq uency. This is such an od d
phenomenon in contrast to the familiar "hail
and farewell" of a lot of operators, that it was
decided to "read. the mail." These two birds
were only doing a rough twenty-five per, but
they could have been sending in Chocktaw for
all that was gained by listening. Thei r send ing
was so erratic that only by picking them up for
a little while during several evenings was it
fi nally possible to make ou t their call signs. E r­
rors were made in nearly every word and about
every th ird word was split in two and sent as
par t of the next word , p resumably because the
sender had to stop and figure how to spell it.
The speed varied between extra long dashes
and bursts of dot s with short and long spacing.
Evidently, these two understood onlv each

• •

other as they were never heard working any
other stat ion. Here was a horrible example of
"rotten C\V" at its worst. But. it had its good
side in d isplaying for all to hear the libert ies
that can be enjoyed so long as they do not in­
fringe on the liberties of others. Such "rotten"
operating would undoubtly call for the FCC to
decide that in view of the fact that its moni­
toring facili ties could not understand what was
heing sent , it MUST he in code or cipher in
viola tion of section 12.105 of the Amateur
ltadto Regu lation s. These people could then be
rehabilita ted and soon hecome outstanding op­
era tors at thirteen per in the International
Morse Code.

While we are on the subject of the FCC,
mention should be made of section 12.133 that
has to do with purity and stab ility of emissions.
Many hams have not heard of this, or if they
hnve, the part that they particularly not iced is
the one that says: "For the purposes of this
section a spurious radiation is an y radiat ion
from a transmitter which is outside the fre­
quency band of emission normal for the type

"

of transmission employed, etc." To them, this
must mean that any type of carrier with
thumps, clicks, youps, musical saw effects ,
rattling marbles from bouncing relays, scratch­
ing from d irty contacts, backwaves forty kil­
ocycles removed from carrier d ue to parasitics,
etc. , is OK so long as these "bonuses" remain
within the boundaries of the band being used.
One can only wonder if these lids will ever
realize just how much noise they are making
over and above that amount needed for reliable
communication.

Back in the thirties, a real op felt definitely
undressed unless he wore, while on the air, the
latest model Dynatron frequency-meter-moni­
tor. It must be that the monitor habit peri shed
during \V\V2 as witness even some real oldtim­
ers who go by the click in their "cans," asking;
"Hw duz mi sig snd to u am?" Apparently,
many never knew or have forgotten that a mon ­
itor was originally (and still is) a device with
tuned circuits which picked up your signal OFF
the air and let you know what it really sounded
like. T hat small standby five tube receiver
which has been collecting dust can now come
into its own. \ Vith a very short antenna at­
tached and usually with no an tenna whatso­
ever, it becomes an excellent tuned C\V moni­
vo r . Sliding off one can a bit, its speaker will let
you know how your own rig is doing.

There is little doubt that a sidetone gener­
at or helps in send ing better code, especially in
conjuncti on with a fully automatic key. (T his
is so much fun that sometimes the spacing be­
tween words is left out. ) The statement is
made that the sidetone proves by its tape-like
sound that good code is being sent. Surel Sure,
the sidetone sounds perfect but what does the
actual transmitted signal sound like? "Soam.
hw duz mi sig snd to u?"-"Your characters are
perfectly formed , your spacing is out of ( in­
deed ) this world BUT you've got a bnckwave
that sounds like the guy slamming the car door
on a TV commercial."-\Vonder how much of
that showed up in the speaker of h is sidetone
generator. A real Radio Frequency Monitor,
tuned or untuned, will not only help you send
better code, but will also tell you what a lid
you are until you clean up your signal. This
last may be the main reason for the lack of
monitoring faciliti es at those stations wh ere the
need is greates t.

Maximum utility can be realized by keying
in one of the low poe..'er stages; preferably the
oscillator or oscillator/first buffer. Automatic
or fixed bias or a clamp tube become a "must"
on the following stages, but the extra effort is
well worthwhile considering the flexibility ob­
tained . This brings up the question from many
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MARS MOBILE TRANSMITTER
$5950

~

......-, C UDl. tt.illlf
" ,

MARS CONTROL CONSOLE
$5750

The Mars Control Console contains in one unit a
Kilowatt SWR Bridge measuring both 52 or 75
ohms-HY:Hid phone paten-Internal speaker with
provision to switch to ext ernal speaker if desired ,
plus severer switches for control of xmttr, re­
ceiver , et c. as desired. All th is at an amazing low
price .

The popular MARS Mobile re-appears in a new
dress and improved design. Bandswitching 75-40
ettn 18 watts input and plenty of good audio.
Measures only 3lf.z l( 5 l( 7. Switches to either 6
or 12 volt operation. Requ ires 300 volts at 150
nuts. Completely wired ready to operate less
crystal mike and power supply.

PAUSAN CO MPANY SAN RAFAEL CALIF.

hams who wonder why they get a "ee-youp"
report when keying the oscillator. .\.lany of
them run a full gallon and they complain that
thei r lights blink in time with the keying. H ere
is v isible evidence that there is so much volt­
age drop on the ac side of the power su pplies
that not enough de is supplied to the vn tubes
to give them anything to regulate. As a conse­
q uence, the oscillator "ee-youps"! These boys
need to know a lot about adequate wiring.

D iUerClItiflS Kctjit i s is the prodigious name
of an affl iction borne by one who can be
heard most any time ad justing (he claims ) his
keying characteristics. He also, must be without
a monitor because he is always in doubt as to
the quality of his signal. One of these has a
voltage regulation prohlem plus a bouncing re­
lay contact. It has often been hinted that he
sounds like a musical saw with the "beat" like
loose marbles in a paper bag. The musical ear
must be lacking because the signal quality
never improves. T he real con temptib le cad
though , is the habitual do swisher who
can never be identified except during a con­
test.

The fully automatics come in for their share
of criticism as they ad just their monsters by
making endless strings of dots and dashes on
the Ham bands while perfonning these adjust­
ments. The trick is to achieve perfection in the
generation of pulses which eventually become
dots and dashes. This search for the ultimate
does set an example of some sort, but, it shou ld
be remembered that we are using this medium
not for extreme accuracy for a shot around
the moon, but for normal conversation and
traffic handling.

T his points up several facts absorbed during

SEPTEM BER 1953

thirty years of hamming, plus fifteen years pre­
viously spent in various experiments. This in­
cluded (wh ile stilI in grammer school ) the
building and operating of a Model "T" Spark
rig which used to put old KDKA, \ VGY etc .,
off the air locally until an alert constabulary
ferettecl us out! I I
FACT 1. A poor note can not only be tolerat­

ed but actually enjoyed if from an
old friend who has not been heard in
a long tim e. He will he glad to know
what his signal sounds like so he
ca n apply corrective measures.

2. Good C\V is extremely enjoyable if
there is a very slight variation in
character lengths, spacing, etc., ind i­
cating that a human is manipula ting
the key. This becomes even more in­
teresting if the operator actually has
something to say besides comment­
ing on : the wx, band condx and rig
hr is a blankit rug 15Z? ? ? I H7 . . .
157 watts to a ---

3 . Perfect code from a machine is an
enduring joy to copy if the receiving
end also consists of a machine.

4 . Abbreviating the characters on your
new automatic so as to sound fully
automated will not get you too many
ragchcws. T ry sound ing like people
again. You will be pleasantly sur­
prised at the results.

5 . \Vh ile the technical prowess of a
'phone operator does not depend on
the "D U's over 59" his receiver indi­
cates; when using a key, all the way
from the "hand pump" to the most
exotic automatic, your C\ V is YOU!
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Copt. John Sury W5JSN
139 Nebra ska Rd.
Dyess AFB, Texas

Mon itor Scope

Have you been thinking about building a
monitor scope? This may be the project just
for you , Not a whole lot of effort or pocket
fun ds are needed, It sure is nice to monitor
your own signal when transmitting as well as
helping your fellow hams with their signal. The
monitor will not take up much space in your
shack because it only measures 5 " h igh by
5" wide hy 9~" deep , It could keep you from
getting a notice from an " 0 0,"

On transmissions the scope can monitor sig­
nals from 80 th ru 2 meters. A choke of ap­
proximately 1 mh is employed in the input to
the crt when transmitt ing on SSB on the 40, 20
and 15 meter hand s and a pl ug in tuned circuit
on 80, 40, 10, 6 and 2 meters. Hams who only
work 15 and 20 do not need the tuned circuit.
Using a Heath Seneca 6 and 2 a desirable wave
shape was observed when modulating normal­
ly, but when hitting it hard the peaks were
cut off as a result of over modulat ion. A beau­
tiful trapezoid was observed on SSB. In receive
a series of trapezoids were observer on SSB
and a series of envelopes on A~L \Vhen using a
plate modulated t ransmitter the modulation
may be fed to the horizontal and the rf to the
vertical. This has not been attemp ted by the

66

author because he does not own a plate modu­
lated transmitter.

The horizontal sweep generator is a saw­
tooth wave shape which is variable between 15
and 50 cps, A 30 cps sweep produces a clean
trapezoid , envelope or carrier.

Let's get with the building by starting with
the chassis. You can purchase a ready mad e
5 x 9J2 x 2" a luminum chassis at your neighbor­
hood electronics store. Drill and cu t out all
holes as indicated in the chassis layout . I t sure
can save you a lot of trouble because the
author had quite a time trying to locate every­
thing on this small chassis. Obtain some panel
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material , 1/16 to ~8 inch thick aluminum, and
cut out all holes as ind ica ted . Lay aside the
front and rear panels and install transformer,
sockets and terminal strips. A bag of 25 as­
sorted terminal strips may he purchased at an
electronic supply house for less than a half of
a dollar. In one of these hags you can find the
ones just to fit your needs.

Power Supply
This is a low voltage supply as scopes go. A

Knight tran sformer Furnishers 12,~v each side
of center tap at 25 rna and 6 .3 volts a t 1 amp.
Even though the current for all tubes total 1.2
amp for filament, the scope has been left on for
hours without ill effects or overheating. A
voltage doubler is taken off one end of the sec­
ondary to give approximately 480v to the crt
circuit while the low voltage is obtained from

the center tap. The crt has more than enough
brightness and response. Bargain basement sil­
icon P OW(,I" diodes arc used for the power sup­
ply.

The CHT circuit is just the old sta ndard cir­
cuit used on many scopes. A 2API tube or
equivalent is used . The 2APl's were readily
available at one time on the su rplus market.

s
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Maybe you were fortunate to get hold of one.

Horizontal Sweep Generator

A 6AV6 penta cle is employed in th is circu it.
T he frequency is variable between 15 and 50
cps. It has an output of 16 volts which is ample
enough to fi ll the 2APl. To change frequency
range increase or decrease C5. There is no crit­
ica l wiring, just follow the schematic.

Vertica l A m p l if ier

T his circuit also uses a 6AV6 tube. The low
current of the tube allows the builder to stay
within limits of the power supply. The receiv­
er signal is taken from the plate of the last if
stage and coupled with a 25 to 100 uuf capac-

itor. The value does not seem to be critical.
Th is should be a very simple modification to
the receiver. The author used a D rake 2A re­
ceiver and there was more than enough verti­
cal deflection from the last if tube.

Xot much more can he said about the moni­
tor scope. It is straight forward with surprising
results. The author would like to th ank W5SZN,
Pete, of Dyess AFB and W5WNK, Smitty, of
Sweetwater, Texas, for the donation of a 2APl
tube and shield. It is poss ible that the p roject
would not have been attempted if it were not
for these two gentlemen. Good luck in your
construction of the monitor scope. See you on
the bands.

... W.oJSN
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1fIe AND THEN
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YES we were frank to admi t our mistakes in July 73. So we tried to make it up

to you and those of you who missed in July had another chance in August. See
our full page " GOOF UP" ads in both issues for details!

HOWEVER there is sti ll lots of goodies left and we are even lowering the
"BROOM" on some of them. We ask you to simply compa re these prices with those
of any other ham supplier. Even the cheap and ,'"dirty ones can't match these.

WE have the " BIG BROOM" ou t now for so re and are going for a "CLEAN
SWEEP" this time. All, used gear is fully reCo'lditioned and guaranteed 100%.
The new gear is new and (confidentially) so are the demonstrators. We know these
prices look too low but frankly we just want to sell out and start over.

OF COURSE these prices are for cash and no trade but man what bargains
they arel!l!

- 73-
Stan Burghardt W¢BJV

29.00

Special Cash Price
Kn ight VFO 19.00
Mosley CM·l & spkr.

Receiver 135 .00
National NC·400

Receiv er 295 .00
P&H lA-400C linear

ampli fier 169.00
Swan 5W·1 20 159.00
Swan 175 /Topaz dc 129.00
Swan 175 /H ealh HP10

dc & HP20 ac 229.00
recratt TR·2G-SO

6mlr xmtr.
Vibroplex orig STU

& case 15.00
ameee CB6 6 meter

Converter & Supply 19.00
Collins 3011 linear 375.00
Globe 65A Tra nsmitter 29 .00
National NC109 ee-

celver & Speaker 89.00

59.00

99.00

139.00

Special Cash Price
Hammarlund HQ·11 DC

Rece iver 149.00
Hammarlund HQ·l 10

Receiver
Hammarlund S·100

spllr. 5.00
Harv ey Well s T90 Xmtr

12 vdc 89.00
James C·l050 supply 10 .00
Johnson 114--520 Au to-

matic key 10.00
John son Vikins: II

Transmitter 139_00
Johns on Invader 2000

2 Kw Pep 595.00
John son Invader 200

Transmitter 399.00
Johnson Viking I

(as is)
Johnson Viking I

Xmtr.

6.00

79.00

69.00

39.00

89.00

84.00

349.00

199.0 0

199.005.00

29.00

49 .00

15.00
25.00

11 9.00

189.0 0

OUT THEY GO!
RECONDITIONED 100% GUARANTEED TRADE-IN'S

Special Cash Price
Gonset G·66 & G-77

Mob ile pkg. 179 .00
Gonset G66B 12 vdc

supp ly $99.00
aenset GSB-101 KW

linear
nameratters HT-37

Transmitter
Hallicra ft ers S85

Receiver
Hallicra"ers SX·99

Receiver
Hallicratt ers SX-99

& sprk.
79.00 Hallicrafte rs SX·71

Receiver
39.00 Hallicrafters S·53A

Receiver
Hallicrafters R·46B

spkr.
Ha'ucratters 5X·l 0l

MK lilA

Special Cash Price
Central Electron ics

20A Exciter
Central Electronics

MMl Scope
Centra l ElectronicsV,.
Collins 7SAl

Receiver
Collins 7SA4

Receiver 375.00
Collins 311B·1 Censo le 49.00
Colli ns 270G·3 5peaker 8.00
Collins 27 0&·1 Speaker 5.00
Elmac AF·67 Mobil e

Transmitter
Elmac A·54H Mobile

Transm itter
Elmac PSA500 AC

Supply
Globe 7SSA VFO
Globe AT-3 Antenn a

Tuner

EQUIPMENT
Item Rea:ular Net

Bud CR1741G Cab inet 16.10
Clegs: Zeus 6 /2 Transmitter 695.000
Clen Interceptor 6 /2 Receiver 473.00
Clegs: Thor 6 Tran sceivar / AC supply 349.95
Gonset GR211 Receiver 76.98

Item
Hall icrafters SR1 50 Transce iver
Johnson Invad er 200
Nati onal NC270 Receiver
Swan 5W·120 Transceiver
Swan SW-140 Tran sceiver

SPECIAL CLOSEO UT BRAND NEW
Special

Cash Pr ice
' .00

565.00
385.00
279.0(1

39.00

Rea:ular Net
650.00
619.00
279.95
275.00
275.00

Special
Cash Price

495 .00
449.00
179.00
179.00
179.00

Regular Net
389.00
109 .95
114.95
44 9.50
575.00
43 8.00

SPECIALS ON DEMONSTRATORS A LL LIKE NEW W ITH GUARANTEE
Special

Cash Price
275 .00

79.00
69 .00

299 .00
449.00
338 .00

Special
Item Regular Net Cash Price Item

Collins KWM·2 Tran sceiver 1150.00 895.00 Ha llic rafte rs 5X·117 Receiver
Collins 625·1 6 /2 Converter 895 .0 0 749 .00 Hallicrafters HT·40 Transmitter
Haltlcratters 5·108 Receiv er 139.95 99 .00 Hallicrafle rs SX·140K Receiver Kit
uameratters HA·6 smtr Transceiv er 349.50 199.00 Hammarlund HX·~O

Hall icrafters 5X·lll Receive r 279.95 179.00 Hunter Bandit 2000A Unear
Hallic rafters S·119 Rece iver 49.95 29.00 Loudenboomer KW li near
Hallicraft ers C·11 9 Rece iver Kit 39.95 24.00 with power supply

See ou r ad in the June issue of 7 3 for complete price information a nd pictures
of the Transce ive r Hit Parade . Be sure to se nd for ou r " T ransceive r Pocket"
which g ives fu ll informat ion on the leading brands. And, if you reall y wont to
make yourse lf drool, send for our Ne y Equ ipment Ca ta log a nd our revised
month ly Used Gear Bull et in.

All su b ject to prior sa le

AMERICA'S MOST RELIABLE DEALER

BOX 37A, WATERTOWN, SOUTH DAKOTA
PHONE

AreCl Cod e 605
TU 6.$749
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The completed Q5 · er conversion.

A late entry to the famous Command Set
line-up is the Aircraft Rudie Corporation Type
12 equipment. This is a commercial, ligh t air­
craft radio set consisting of a number of indi­
vidual components that can be arranged to
meet navigational, VHF and UHF require­
ments.

Certa in of these postwar production, naviga­
tion and VH\V radio components were adopted
by the military services for light aircraft use.
It should be noted that, while the equipment
is commonly known as the ARC-12. this is a
commercial design ation and not the milita ry
nomenclature. Although not treated in this
article, one group ing of this equipment p ro­
vides two-way UH F communica tions. This
equipment has been design ated as the AN/
ARC-60.

Since some of the items are entering the
surplus market , they are worthy of amateur
attention. T he R-510/ ARC and the R-5 11/ ARC
are likely to be available to the amateur in
fair quantity. The VHF equipment is now
available in small quantit ies but the light air­
craft market will probably absorb most of the
supply.

The ARC-12 equipment is beautifully con­
structed, using loctal tubes and circuitry which
is improved over the BC-435-R-23/ARC pro-

70

The

Q-5er

Reborn

Roy Pafenberg W4WKM
316 St ra t fo rd Avenue
Fa irfa x, Virginia

Ph otos h) M orgall S. Gassmall, lr ,

totypes. Changes required to adapt this unit to
amateur use will be mentioned later. Physical
construction is very similar to the earlier Com­
mand Set receivers. T he rear chassis connector
has been eliminated and all connectors appear
on the front panel. No d ial scale or dial drive
is included on this series of receivers, although
the convent ional worm drive is provided for
the tuning capaci tor. Two antenna inputs are
supplied . A low impedance loop input is ter­
minated on a B~C coaxial fitting and the long
wire antenna inpnt is connected to a front pan­
el binding post . An internal relay switches be­
tween the two inputs. The photographs show
construction details of the unmodified R-511/
ARC receiver.

Aside from the limitations imposed by the
lack of a bfo circuit , any of the standard Q5­
cr modifications are applicable to the receiver
and good results may be expected. Conversion
of these receivers follows the same pattern as
for the more familiar Command Set receivers.
A power supply must be constructed for oper­
ation from the 115 volt line and the dynamotor
mounting plate provides a su itable chassis. In­
cidentally, the dynamotor mounting dimensions
and connections are identical to those of the
A~/ARC-5 dynamotor. The power connectors
are removed from the front panel, aud io and rf
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"-with a
MATERIAL DIFFERENCE!"

gain controls are installed and a tuning knob
and dial scale are provided.

The no power supply is constructed on the
fanner dynamotor mounting plate and is in­
stalled in the same mann er as the d ynamotor.
Const ruction of the power supply is greatly
simplified and circu it changes minimized by
use of a power transformer specifically d esign ­
ed for such applications. T his transformer is
available from Fair Radio Sales Company,
2133 Elida Road, Lima. Ohio. The transform­
er carries the part number 61 9 and sells for
$3.95.

Remove the d ynamotor fro m the plate, leav­
ing the connector in place. The mounting cen­
ters of the transformer specified enabled it to
be mounted us ing existing holes. Carefully drill
out the rivets securing the retaining dips at
one end of the plate and insert " ", 4-40 ma­
chine screws from the under side of the pla te.
Make a p ile up of washers to the same shape
and size as the defunct shoulder rivets and
place over the screws . Solder 6" insulated leads
to each contact of the ex-dynamo tor connector
and d ress toward the other end of the plate.
Place the transformer over the screws and se­
cure one side, using a Rat washer, lock washer
and nut on each screw. Enlarge the two holes
falling under the other two transformer mount­
ing slots to accept # 8 screws and dress the
transformer leads toward the empty end of the
plate. Insert ~ .. 8-32 machine screws in these
holes, install ,"," spacers between the plate and
the transformer, and secure, using lock washers
and nuts.

The balance of the power supply cornpc-
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nents are mounted on a 1:ti" x 2~" aluminum
plate. T his sub-chassis is mounted on ;!I " metal
posts, using 3 existing holes enlarged to pass
6-32 machine screws. For the want of a better
small connector, a miniature crystal socket is
mounted on this plate to permit connection of
the nc line switch leads. The 6 x 4 heater is
operated from the 5 volt winding of the trans­
former and no iII effects have been noted as
a result of the reduced voltage. The 100 ohm
surge resistor, which is listed as a 2 watt unit
is shown as a 10 watt w ire wound resistor in
the photograph. After components are mounted
and clearances checked, the assembly may bc
wired as a standard full wave supply. The
photographs show the details and no difficulty
should be experienced. This power supply is,
of course, equally applicable to either the seH­
274-N or the AN'IARC-5 receivers.

The R-511 / ARC rece iver before conversion .
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The converted receiver is above, the un­
modified unit below.

The actual modification of the receiver is
next on the agenda. Hemove the screws hold­
ing the bottom plate and the outer cover of
the receiver. Remove the two fron t tubes and
loosen the front if can to permit removal of the
tuning capaci tor shield . Set the covers and
mounting hardware aside for future use. Re­
move the screws and ground post wh ich se­
cure the mounting b racket to the bottom of the
front panel. Discard the angle bracket and the
ground post, reinstalling the screws.

Clip the blue lead connected to the antenna
binding post and fi sh it through the chassis.
Remove and discard the binding post, filling
the hole with a snap plug. Unsolder the blue
lead, along with C-60l and R-601 , from the
ceramic insulator next to the antenna trimmer.
Clip the other ends of these components from
the lug on the trimmer capacitor and discard
C-601 and R-601. Unsolder from the relay
contact the gray lead which runs to the an ten­
na connector, J.601 and connect this lead to
the vacant terminal of the ceramic insulator.
Remove the second gray lead which runs be­
tween a relay contact and pin 5 of L-601A, the
antenna coil. Connect a 50 mmfd mica capaci­
tor between pin 5 of L-601A and the insulator
to which J-60 1 is terminated and solder this
connection.

Remove and discard the tw o blue leads
which run between the antenna trimmer and a
relay contact and between pin 6 of L-610A and
a relay contact. Remove the ceramic capacitor
C-602, connected between pins 1 and 6 of
L-601A and strap these two p ins with a length
o~ b3;'"e wire. This completes the antenna input
elfCUlt changes. The tuning capacitor cover
may now be replaced, the if can be tightened
down and the tubes inserted.

T he next steps remove the front panel pow­
er connectors and the now unused antenna re-
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lay. Minor wiring changes are made to con­
nect the heater and plate circuits directly to
the d ynamotor connector. Remove the metnl
extrus ion which mounts J-606 to the center of
the front panel. Clip all leads connected to
J-606 and work them through the chassis clear­
aucc hole. Remove J·606 from the extrusion,
discard the connector and mount the extrusion
to the front panel, using the original hard­
ware. Pull the two red leads free to where
they termina te on C-634 and pin 1 of T-601.
Clip these leads, discarding them, and connect
a jumper between the terminals of C-633A
and C-633B. This step connects the receiver
B+ circuits directly to the dynamotor recep­
tucle.

Clip, from pin B of J-602, the black lead
which connects to the negative terminal of C­
608 and solder this lead to the ground lug of
the antenna trimmer. Clip, from the terminals
of J-604, the black and b rown leads formerly
connected to }·606, the b lack lead which run's
to pin C and the b rO\VI1 lead which runs to
pin A of J-603. Remove and discard the white
lead which runs between pin D of J-603 and
one terminal of the filament choke, L-612. Re­
move one of the white leads from the other
terminal of the choke and solder it to the va­
cated terminal. This removes the filament cir­
cu it from the front panel connectors and con­
nects the low inductance choke in the filament
circuit of the receiver. Clip the two green leads
from pin E of }-603 and dress them aside for
future connection to the rf gain control. This
frees all wiring from J-602, J-603 and the an­
tenna relay excep t for the leads which inter­
connect these components. Remove these parts
and discard as a unit. All wiring in the receiv­
er should be terminated excep t for the two
green and one black leads which will connect
to the rf ga in control.

Drill ou t the spacer studs which were used
to mount the antenna relay and the two cen­
ter captive nuts a t the bottom of the front pan­
el. Cut a HI" x 3" aluminum filler plate and
mount it inside the bottom of the front panel,

The a c power supply const ruc ted on the
orig ina l dynamotor plate is shown along
with the dyna mo tor.
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using machine screws through existing panel
holes. Drill a l''' hole in the center of the
mounting hole for J-602 and a second l''' hole
the same distance in from the panel side and
bottom in the J-603 mounting hole. Mount a
50,000 ohm, 2 watt control in the left hand
hole and a 2 megohm, audio taper control with
switch in the right hand hole. Ground one side
of the 50K pot and connect the center tap to
the ungrounded terminal of C-608, a 3 mfd
capacitor. Remove the resistor (R625, 2 meg )
and capacitor (C-636, 350 mmfd ) connected
to pin 5 of the 12A6. Connect a .005 mfd capa­
citor between the junction of a 150K resistor
and 100 mmfd capacitor from which C-636
was just removed and one side of the 2 meg
pot. Ground the other side of the pot and con­
nect the center terminal to pin 5 of the 12A6.
Use a defunct crystal holder as the power sup­
ply connector for the ac switch leads.

The above work completes the basic modi­
fication of the receiver. All that remains is the
installation of a suitable dial, control knobs and
decals. The tuning knob which fits the splined
capacitor drive shaft is identical to that requir­
ed for the older Command Sets and it has al­
ways been in short supply. Fair Radio Sales
Company of Lima, Ohio stocks these knobs and
the price of $1.00, while high, is in line with
the scarcity of the item. The type of dial or dial
scale required will depend on the proposed ap­
plication of the receiver.

In the conventional Q5-er application, the
highly selective Command Set receiver is
coupled to the last if stage of the less selective
normal station receiver. The Q5-er is tuned
to the center of the sta tion receiver if bandpass
and tuning accomplished in the usual fashion.
In this mode of operation, an uncalibrated knob
is all that is required. Alternatively, the normal
receiver may be set roughly to the desired
frequency and tuning accomplished by sweep­
ing the Q5-er across the if bandpass of the nor­
mal receiver. In this instance, the Q5-er is re­
quired to tune only a few kilocycles. Since one
revolution of the Command Set capacitor drive
shaft tunes the receiver approximately 13 kc in
the vicinity of 450 kc, a scale may be fitted to
the tuning knob and directly calibrated in kil­
ocycles above and below the center frequency
of the normal receiver if bandpass.

The latter method is used in the converted
receiver shown in the photographs. The spin­
ner disk of a standard Command Set knob is
removed by drilling out the peened over brass
shaft and soldering on a 1" extension made
from a hollow, brass standoff post. A 2 1:" di­
ameter dial plate is removed from a standard
knob with scale assembly and given a coat of
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black lacquer, reassembled, mounted on the
new shaft and the unit installed, using the orig­
inal locking nut. A Bs" snap hole plug is
given a coat of black lacquer and installed in
the now vacant J-606 connector hole. An index
line is marked on the hole plug, as shown in
the photograph, and calibration is accomplish­
ed as described later. Knobs are now installed
on the audio and rf gain controls. The B~"

skirts of the knobs shown cover the former con­
nector holes nicely. This completes the conver­
sion and the unit is now ready for test and cali­
bration.

Install the new power supply in the same
manner as the original dynamotor and plug in
the connector which terminates the ac switch
leads. Connect ac power, plug in a pair of
phones and advance the audio and rf gain con­
trols. The tubes should light and, after a few
seconds, background hiss should be heard in
the phones. Connect an antenna and tune
across the band. Aircraft range and ship sta­
tions should be heard with good volume. Un­
screw the caps from the if transformers and
pull the fiber rods out as far as they will come
without forcing. This reduces the coupling of
the windings, reducing the bandwidth sub­
stantially. Stations should still be heard, at a
bit less volume but with greatly improved se­
lectivity. If all checks out OK, instal l the top
cover and th e bottom plate and the job is
finished.

To connect the Q5-er to the receiver, strip
the outer jacket and shield from one end of a
length of RG-58/U cable and wrap a couple of
turns of the insulated center conductor around
the plate lead of the last if stage of the station
receiver. Install a BNC plug on the other end
of the coax and connect to the antenna recep­
tacle of the Q5-er receiver. Couple a signal gen­
erator or, better still, a frequency meter into
the normal receiver and center the signal in
the if bandpass by tuning for maximum signal.
Tune in the if signal on the Q5-er and scribe
the "0" calibration point on the tuning knob
Offset the signal generator 5 kc above and
5 kc below this frequency and, without tuning
the normal receiver, tune the Q5-er for max­
imum output and scribe both points on the tun­
ing knob scale. Divide the dial scale between
"0" and the 5 kc points into five equal sec­
tions and mark the individual kilocycle calibra­
tion points. Commercial decals may now be
applied and a very practical d ial results.

Other refinements which may be added and
which will enhance the ut ility of the converted
receiver include a bfo circuit, ave disable
switch and a self-contained speaker. The latter

H

subject is treated in detail in the article, "Com­
mand Set Speakers" which was published in
the January, 1962 issue of 73Maga=ine. Many
articles have been published on the Command
Set receivers and much of this material is di­
rectly applicable to the ARC-12 equipment.
The references given barely scratch the sur­
face . A comprehensive bibliography of all sur­
plus conversion articles published since the
war is now available from 73 Magazine.

While the ARC-12 equipment will never be
as plentiful as the older Command Sets, their
utility is as great. The up-dated circuitry, better
wiring and improved components make th em
more desirable and worth the premium price
they will command.

. . . W4WKM

A irc raft Radio Corporation Type 12
Equ ipment Components

R·507 /ARC, R-19 ( 14 vl : VHF, AM rece iver,
11 8 to 148 me, con tinuous tuning; 14 vdc power
requ iremen t with se lf -contai ned dynamotor. Mod­
ern 9 tube superhe terodyne circu it with 2 rf and
3 if stages, oge, no ise limiter a nd 36 0 mw audio
ou tput into 300 ohms . Sensi tiv ity is better than 2
m icrovolts fo r 10 mw out pu t. Select ivity is 175 kc
at 60 db down. Unit is very s imila r to Command
Set receivers in appearance except no d ial scale
is provided a nd all connectors terminate on the
front panel. Rf gai n cont rol is external to the se t
and no a ud io gain control is provided.

R-508 /ARC, R-19 128 v i: ldentlcc l to R-S 0 7/­
ARC exce pt power requirement is 2 8 vdc .

R-509 /ARC, R-15 128 v) : Identica l to R-S07 / ­
ARC except power requirement is 28 vdc and
frequency cove rage is 10 8 to 135 mc.

R-510 /ARC, R-llA (14 v) : Lf-mf, AM re­
ceive r, 19 0 to 550 kc , con t inuous tun ing ; 14 vdc
power requirement with se lf-conta ined dyna moto r.
Receiver uses octa l and locta l tubes and features 1
rf and 2 if stoges, agc, noise lim iter with 8 0 0
mw out pu t into 300 ohm load. Sens itivity is better
thon 2 microvolts for 10 mw aud io ou tput. Se ­
lectivity is better than 35 db down at 3 kc off
resonance and 6 0 db down at 5 kc off resonance .
Unit is very simila r to the BC-453 Q5- er exce pt
t ha t no dia l scale is provided and all connecto rs
terminate on the fron t panel. No bfo o r audio gain
cont ro l is provided a nd rf ga in con trol is external.

R-511/ARC, R-IIA 128 v): ldent lccl ta
R-51 0/ ARC except power requirement is 28 vdc.

T-363 /ARC, T-13 128 v) : VHF, AM tra ns­
m itter; 5 crys ta l contro ll ed frequencies in a ny 2
rnc segment of the 132 to 148 mc band. Range
ma y be lowered to 12 5 to 132 mc by the use of
a specia l capacity p late . Power is supp lied by the
dynamotor of the companion rece iver through a
front panel connector. Transmitter uses 4 6AQ5
or 5763 tubes for a powe r out put o f 2 watts into
a 50 ohm load. Panel size and const ruct ion is
simila r to the receivers of this series. The case js
shortened by the width of the dynamotor which is
not used in t he intended app lication.

T-364/ARC. T-13 (14 v i: ldenticcl to . the
T - 36 3 / ARC except relay and heate r circui ts are
wired for 14 vdc ope ra t ion.
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T-336/ARC, T-11 (2 8 v ) : Ident ica l to the
T - 363/ ARC except frequency coverage is 116 to
132 mc a nd re lay and hea ter circu it s a re wired
for 14 vdc opera t ion.

T-366/ARC, T-11 (2 8 vl : Iden t ical to the
T- 363/ ARC except frequ ency coverage is 11 6 to
132 mc.

B ibliography
T he L az y Man' s Q5-er, W I D X , QST, J an uary 1948
A Double-Conversion Receiver for $30! , \ VjlMY U . CQ,

February 1949
New L ife for the Q5-er. J ordan , QST . February 1951
Turnable-I .F. Receiver U sin g the BC-453, W 2PPL, QST,

September 1959
A P oor Man' s Q-Multiplier, W lICP, QST, ).[arch 1960
T he BC-453 as a Tunable LF. in a Multi-B and Receiver

\ V2I' P L . QST. February 1961 '

Save

that

Mil
Donald Hall K I JWU
21 66th Comm. Sq., Box 3145
APO 238, New York, N. Y.

While the home station usually enjoys al­
most unlimited current available for gear, me­
bileers operate comparatively high power with
definitely limited power sources. Obviously,
any savings that can be effected, no matter
how smali, will benefit in increased battery and
generator life and can easily make the differ­
ence between a start and no start.

Various cars differ in their electrical set-up
so no exact procedures or recommendations can
be given; but your own system should be stud­
ied carefully and advantage taken of every
little current saver you can find. For instance,
if the car is so wired that the front parking
lights remain on with the headlights, a separate
or different switch can be installed to cut them
off when the headlights are on. A savings of 3
or 4 amps can often be effected this way. In­
strument and dash lights also need checking. If
they can only be dimmer, or are turned off by
increasing dimmer control resistance, another
switch can be installed to isolate them when
not needed. Another few mils saved. If the
parking and taillights arc of overly high watt­
age, they can be changed for lower wattage
bulbs (consistent with State regulations and
safety, of course ) and the same applies to di­
rection indicators and stop lights.

One point to keep in mind, though, if you
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change the wattage of your flashing turn sig­
nals; the flashing unit itself is designed to work
with a given load and its rate may be affected
by a drop in load. Don't add a resistor to bring
it back up- change the flasher unit itself for one
designed for the wattage you intend using. And
- do you really need all the dial lights on your
rig at all times? Would one bulb do where two
are now? A separate switch , perhaps? There
could be a few extra mils there, you know.

How about the general condition of the elec­
trical system? Most of us take great pains to
insure the battery, regulator and generator are
all up to snuff and that there are no fuse-blow­
ing shorts; but what about the rest of the wir­
ing system? The entire car should be checked
and every current-consuming device given close
scrutiny. (Yes, even those wires you have to
crawl under the car to find! ) Deteriorated in­
sulation on wires, high resistance grounds, bad
connections and high resistance shorts can all
consume many valuable amps without visible
effect-and they all add to the total current
drain and leave just that much less available
where it"s needed.

Arm yourself with a sensitive low-range
VOM and check resistance to ground at each
device; it should be zero. Any reading here
will indicate valuable current being used to
heat lamp sockets and connections. Check
voltage drop by measuring first at the battery
terminals and then at each device (with the
device turned on, of course); more than a few
tenths of a volt, while acceptable on the nor­
mal car, is just too much to waste with a mo­
bile rig. And you may be surprised to find as
much as 2 or even 3 volts difference. If you
do, it indicates that new and larger wires or
switches are in order.

Assume nothing and take nothing for grant­
ed until you have personally checked it. That
flashy, bechromed light unit can often hide
poor workmanship , poor connections and high
resistance shorts. And need anything be said
about the effects of moisture and corrosion?
Generous blobs of anti-corrosion grease (petro­
leum jelly in a pinch) in the right places can
make a world of difference.

There is no short-cut method and you can­
not assume that just because the car is new and
expensive everything is in apple pie order. A
few greasy hours spent with VOM , screwdriver,
and pliers will pay dividends in peace of mind,
more reliable starting, better overall efficiency
and-bonus of an bonuses-a possible "S" unit
jump on the other Fellow's receiver with those
few saved mils applied to your plate!

. . . Kl]WU
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Cliff Waters K60KX
392 1 Markridge Rood
La Crescenta, Californ ia

Code Master
Here's a gadget you can build for less than
a dollar and a couple of spare hours that
will t each you code quickly and effic iently .

"I'd like to be a ham, but I can't pass the
code test." This cry from a multitude of poten­
tial good ham and SWL operators prompted
project code master.

The code hump is around eight words a
minute. Code Master will start you from
scratch and take you 'over the hump in a few
short weeks.

Learning code by the dot-dash memory
method is slow and tedious. Code Master lets
you hear the exact keyed musical tone and
shows you visually what the character is you
are hearing; no di and dah to remember; hence
a direct conversion from code to character.

Drag your portable record player out of the
closet and measure the depth (top of the tum
table to bottom of case in playing position ) .
This is a key dimension to start construction.
Fill this dimension in on the sketch.

Search the trash box for a couple of screw­
on jar lids ( instant coffffee or peanut butter
lids work fine ) approximately 3~" ri. x %"
deep. Drill a ~" diameter hole in the center of
each. Cut a piece of coarse sandpaper to diam­
eter of one lid and cement it to the outside
bottom (sand side out ) of one lid. Place this

7.

lid over the center spindle of the turntable and
secure with a tight fitting rubber grommet.
This forms the drive pulley for your code mas­
teh.

Refer to the sketch and cut a base. spacer
blocks (2) and a bearing support from 1;;" ply­
wood. Cut a piece of ~'" thick masonite for the
front panel to size as shown. Bore a 1" diame­
ter hole for the window in which the coded
character will appear.

Drill a 1;;" diameter hole thru the 4" x 10"
piece of plywood as shown. Note this hole is
offset 1" from the hole in the front panel. Sand
the edges of all parts smooth and nail together.

Dig into the junk box for a W' shaft panel
bearing or the threaded bushing from a dis­
carded potentiometer. Cut two pieces of insu­
lated hook-up wire (20 or 24 gage ) about 2
feet long. Strip the insulation back Ill" on one
and twist it securely under the head of the
panel bearing for a good electrical connection.
Insert the shank of the bushing thru the 1;;"
diameter hole and secure with a nut on the un­
derside. The other end of the wire connects to
one side of the audio oscillator key circuit.

Cement a piece of aluminum foil ( the bot­
tom of a TV dinner tray is better) 5" long.
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811 2. 75
813 12. 00
829B 7.95
6146 2. 75

centered in the area below (back side) the
window in the front panel. Use a paper clip to
secure the end of the second wire to the fo il
plate. This wire goes to the opposite side of
the audio oscillator key circuit.

The second lid fonns the keying switch for
the code master. Punch two small holes ~2"

apart at the lip edge of the lid. Insert a piece of
light gage music wire th ru the holes leaving
2W' protruding to the left (see sketch ) . Solder
the wire in place for a good mechanical and
electrical connection.

Next, to mount the keying switch. Install a
)4" x 1)," long hex head bolt from the bottom
side of the panel bearing; secure it with a nut
on the top side. Do not tighten the nut as the
holt must turn freely in the bearing.

Install the lid with the wire projecting to the
left. Secure with a lock washer and nut. Check
again to make sure the bolt turns freely in the
bearing. This completes the mechanical con­
struction of your code master.

Place the record player in position on the
mounting base and note the d istance betw een
the lid drive wheels. Daisy chain some light
rubber bands together to fonn a drive belt.

Tum on the record player to see if the con­
tact wheel is operating freely.

The code keying stencils are cut from light
cardboard. The author found that two for
a nickle manila file folders worked perfect­
ly. They are stiff andslick enough to give good
wear. Cut the folder into str ips 2*" wide x 11*"
long. Keep the cut edges square. Divide the
length of the strip into four equal sections
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broauclUt receiver. lia s 112.5KC I F & is complete with 12
tu bes ami ache muue. U ke New , $18. 95

U sed Good condition $14. 95
lIC-455 Command n eeetvcr 8-9. I AlC. A aooa NOvice 40 meter
receiver. E xcellent condition . $10.95
T S -247A/Al '1l .48 waeemete r 210·27511C tuned cavi ty. 4~
\'elvet vernier dial & I Hiv 60cy power s uPPlY. U sed i:ood $9.95
ltT-I00A/AI'S-1 9 ..x .. n and Transceiver with tuneable 2J55
mai:nlll ron In trans mit ter & tuneable ( 2) 2K25 Klystrons In
r eceiver. Front pane l tunl n l eontrcts. 120MC IF st r ip with
8-6AK5·B. Complete ..-Ith 27 tubes. 4 diodes and 3 fan!
27.S vdc. l';xcelle nt condi t Ion $49.50
Nt;\\, SUIU'LV:'; T UBES - All are G uaranteed. Except •
pulled t ro lD Kew J<:Q uipment.

3B I'1 3 .25· 1835 1.0 0·
3CP I 3.25" 1B60 2.00·
5n P I 5. 95· 3 H26 1.25"
7F8 . .. . . . . •75· 4C3S 5 .00 ·
5870 75· 719 A 5.95.

BC-221 J"reQue ncY '-[eter-BnA.'ln NEW in original milita ry
packaginr. Com plete ... .. ...... . . . . .•. ..•. . .. . . . . . . . . $U4.S0
BC- 221 . "'reQuenC,J lhter-Excellent COndItion with Xu l &
or l i:lnal eenereuen book. Checked out $69.50
Send eheoc1l: or mOney order with your order. Write D ept .
; 39 for IUIlIt flYer-Loadl or Barra1ns.

R. W. ELECTRONICS, INC.
2430 S. Michigan Ave. Chicago 60616, III .

Phone: CAlumet 5·1281-2-3
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with a light pencil line. Hold the strip behind
the 1" diameter window in the front panel, al­
lowing it to rest on the bearing base. Place the
strip in a manner that the center of one marked
off section is centered in the window. Use the
window as a template and inscribe a penciled
circle on each of the four sections of the card.

Hand letter or cut large letters and numbers
from magazines and paste on in each circle.
Each card now has Four characters which form

WIRES TO

KEY CONNECTIONS

78

the visual part of code master.
Place the card behind the window and mark

whe re the wire on the contact wheel strikes the

r-_ HEIGHT DETERMINED 8'1'
RECORD PLAYER DEPTH.
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card . This is where the audio code stencil must
be cut under each letter.

Cut th e cardboard away 'Ii" wide for clots
and spaces ~ .. wide for dashes. Make the open­
ings }i" long. Note that the contact wheel
moves in a clockwise motion so the code sten­
cil must be cut backwards, i. e. "A" is normally
. _; it should appear _ . on the stencil.

Place a stencil in the code master. holding
it in place with a spring clip clothes pin. Tum
on the audio oscillator and record player. Sit
back and listen to the fi rm fist Code Master
sends you . Associate the character in the win­
dow with a tone you hear. In a few days you'll
copy code with perfection. The record player
speed changer allows you to copy as fast as
you like. 33 1/ 3 RPM equals 6 words per min­
ute; 45 RPM equals 10 words per minute and
78 RP.M equals 15 words per minute.

Good luck! We'll be looking for your CW on
the ham bands.

. . . K60KX

Diode Interference
Small power diodes are sometimes an un­

suspected source of radio frequency interfer­
ence.

A small broad casf/FM set was plagued with
bad RFI-birdies and spurious rough signals. It
was being operated within a mile of a 5 kw
broadcast station. It was operated from a
bridge of silicon power rectifiers. A .01 disc cap
paralleled with each of the four rectifiers clean­
ed up the RFl.

The local broadcast station was being heard
in the ham shack on every one of its harmonics.
The trouble was traced to a bridge of silicon
rectifiers feeding the antenna rotator. Again a
.01 bypass across each of the rectifiers did the
job.

A stubborn case of TVI was traced. to non­
linear rectiBcation of the transmitter's normally
clean signal in a bridge of 24 volt silicon recti­
fiers operating a T-R relay. The .01 bypass
cured it.

It is apparent that all power silicon rectifi­
ers should be bypassed for rf if they are likely
to be subjected to a strong rf field. It is easy
for these rectifiers to be driven into the non­
linear portion of their characteristics and act
as frequency multipliers. Rf voltage picked up
on the power lines can easily get to these rec­
tifiers if they are not properly isolated. and
cause RFI that may be very confusing.

. . . W6JAT
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- HUNDREDS OF TOP OUALITY
ITEMS-Receh us. TTanmlltt~.

J4'lerophool!llll. Inl'erura. Power Sup­
pl.l.., J4'etecs. Phones. Antenna.. In­
dleators. nJ..t.en. Transformers. Am­
pUftera. He.dllets. Con ,erterf", Control
Uoxes. Dyn.motors. Test Equl pl:Dent.
Moto.... Blowen. Cable. Keyera.
Cbokes. JJ. ndsetll, S'II"itcbes. etc'. • etc.
Send ror ~ CatalOg-!>ept. 73.

Free data sheets : 3.5·30 mc ereser ectcr,
built-in power supply. RF gain cont rol .
$18.98. NJ-7 solid state noise lim iter.
$4.49. Various technical manuals, vari­
ou s pr ices. Air-Du x coils. Hy-Gain an­
tennas (l8V, 10-80 mete r vertica l,
$16.95). All postpaid. HOLSTROM ASSO­
CiATES, P.O. Box 8640-G, Sacrame nto.
Calif ., 95822.

6 METERS
T UNABL B ' . OW.PASS MAVER ICK
The only lo'll"-pass rute r designed expressly for 6 meters.
With 9 individually' sh ie lded sections and 5 s tages tun­
able forming a e Olllposlt filter of unequaled performance.
1 DB loss . Handles 400 watts PI. 35 DB rejection. Size
5" by 2" by 3". A AlATEUR NET 116. 9'

MAVER ICK " . ,T H POWER MO NITO R
Same as above but with 6 meter powe r indicator cali­
brated in watts output. Indica tor Size 4" by 4" by 4~".

Slant F ace . Reads 0-50. 0--400 watts•
AMATEUR NET I n "

2 METERS
BAND.PASS MODEL BP·144
A Jl,allOlll' band-pass Hlter with 6 mc pass .band and 146
me center lrequeney. 1 DB insertion loss. 35 DB a tten­
uation ol harmonics . Handles up to 185 watta PI .
Sue 4" by~" by-:!%". AJfATEUR NET 11I. 8J

MODEL PliO
F ive sepanltemtera housed Iaeee peckege and selected
by a froat panel ••itc:b. E.ch fiUer is tuned for ma1lIllWll
attenuation of the second barlDOniC for that particular
band. Attenuation - 35 DB. Handles up to 1 kw. Sue
5" by 6" by 4". .,r\,flfATEUR NeT I U.1j

Write fo r COlZlplete bfoe::hlUeS. See your local dealer.
Manufac:turera of the fipest UHF TV Converter

7.



Linear

Amplifiers

80-2 Meters

Mono-band Units
10 watts drive required

1 .
t ~l

,&

Model 500 500 watts SSB and CW, 250 watts AM, 1 4X150 final, bui lt-in
silicon power supply and blower. Price only $149.95

Model 1000 1000 watts SSB and CW, 500 watts AM, 2 4X150 finals, bui lt-in
silicon power supply and blower. Price only $199.95

All units housed as above picture. Size 7" high x 15" wide x 9" deep. Please
specify bond when ordering.

.laD LABS P. O. Box 266 Eatontown, Now Jersey Area 201 222.1605

12 Volt Conversion of the

Communicator II
Charles Green W31 KH
17 Little Lane
Levittown, Po.

It was the same old story; after having spent
considerable time building and buying equip­
ment for the car, I had to trade the car in.
Then came more time in converting the six:
volt -equipment over to twelve volts.

I have always enjoyed two meter mobile
with my Gonset Communicator II, but since it
was built for 117 vae and 6 vdc, mobile opera­
tion was limited to the length of a long ac line
cord.

The Communicator II is built with three
chassis, a receiver, transmitter and power sup­
ply. The power supply chassis is supplied in
either six or 12 volt de versions. (Both with
117 vae also ) . The receiver and transmitter
chassis are wired in a series parallel filament
hookup, allowing either six or twelve volt

80

operation by changing terminal strip jumpers.
The main problem in converting the Com­

municator II to twelve volts was the power
supply chassis. A new power transformer, vi­
brator and rectifier tubes would be needed.

This conversion was not as simple as could
be desired, but having no other choice, I de­
cided to go ahead with it anyway.

A commercial equivalent of the original pow­
er transformer is the Merit P-2858. This trans­
former fitted the physical measurements and its
electrical ratings are close enough to be uti­
lized. Also, it would fit into the original trans­
former's mounting holes.

The original transformer was then removed
and the Merit P-2858 was then installed. The
original vibrator was replaced by a 12 volt
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82-"-1 W

FILAMENT

TNS NOISE SILENCER
Keg. $14.98 now only $6.00 ppd. while supply lasts.
New, gua ranteed, and complete with 6AL6, 12AX7,
squelch control, and mounting brackets. Don't miss
out. Order today.
VANGUARD ELECTRONIC LABS Dept. H-9
190-.48-99th Ave . Hollis 23, N. Y.

P reformed sections m a k e
chassis and boa rd s easy to as­
se mb le a n d wire! Makes elec­

t ronics fun. Wr ite fo r FREE lit­
eeatu re on new circu it t echnique .

-c BALD EAGLE ELECTRONICS DEPT. 2 LA CROSSE, WIS.

--

AVC

14- AUDIO
8+

I+CA8LE

TO TRANSMITTER CHASSIS

FIGURE I
type and the 6 x 4's were replaced by 12 x -t's.
This did not involve any rewiring.

11 was found that the B+ output voltage
was higher than that required by the Com­
municator II. so a filter choke from the junk
box, and a resistor in parallel with it (L1, HI )
was added to brin g the output B+ voltage to
the required 300 volts. Any other type of filter
choke, with the right resistor in parallel can be
used as well.

Ll is m ounted on top of the chassis in front
of the rectifier tubes and HI is mounted under
the power supply chassis by a long machine
screw.

The filament jumper connections on the re­
ceiver chassis are changed as in Fig. 1. The 82
ohm resistor is added, as directed by the in­
struction manual , to balance the fi lament string
for 12 volt operation. The heavy lines indicate
additions and the x-x-x lines indicate removals
of wiring .
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255A Polar Re lays $2.95 ea.
Sili con Reet. 18 amp at 50V.
Pas. or Neg. case $.48 ea.
llOVAC DPDT relay 10 amp $2.95
ARC 5 Receiver new 6-9.1 me.
wIauto tune and dynamotor $16.95
0·5 RF Ammeters exc cond $2.95
0-50 Microamp exc cond , $4.95
0-200 Microamp exc cond $4.95
()..500 Micraamp Dejur 1" new $3.95
Transformer llOV to 20V at 1 Amp $1.50
25% deposit on C.O.Do's Please allow fa< postage

4 % sales tax in Mich igan

SAM'S RADIO &ELECTRONICS
14401 Meyer. Road
Detroit 27, Michigan

DOUBLE
GIFT PAK Includes

BONUSWORTH • Tran8lsctor$25 Transrormf'r ~
• Ill 000es p FREE POLY PAK• Conden~en L $1• Coli! u OF YOUR CHOICE

Rend 25c for hamlll nl[ S

BOTH FREE WITH EVERY $10 ORDER
GUARANTEED TESTED SEMI-CO NDUCTO RS

0 2 IOOW POW ER TRA NS· $1 0 25 ' EPOXY' OIOOES. $1
ISTORS, 21'0 1015 st ud .. 8111000. 150 rna (., .,.

o 6·AM P 8OOVOC S ILl · $1 0 4 2 N131 CIT IZEN BAN D $1
CON PWR RE CT, ! t ud " t inY" translalOn .. -

o 10 CK722 T RA NS IST RS $1 o 5 MAOT 30MC PHILCO $1
by Il.aytheoo, pnp .... . T RANS ISTORS. Tot

o 10 TOP HAT RECT, '150 $1 0 5 2NI55 CAS E P OWER $1
mil to BOO'\'" len l ll.8ds T RA NSISTO RS. T03 ( . ,

o 10 ZEN E R DIODES. $1 o 10 GE RMA NIU M 01 · $1
T0 24 and u lala (·' .... ODES 1:"34, 1:"48 equalt

0 4 15· W TRANS ISTORS, $1 0 25 AMP TR ANS IST OR $1
threadM eaatll. ntln _. poWft swltchlne, de. .

0 2 20amp PWR RECT I. $1 0 30 CBS 20W TRANSI S· $1
FIERS, I llIoon, I tud _. TRS st ud. :SP P . 21101321

o 10 2 N434 VE RTiCAL $1 0 3 CBS 20W T RANSI S · $1
DIODES. dllron . __ .. T RS ~tud . P~-P . 2:"1321

0 4 HEA RING AID TRAN . $1 o 15 P NP T RA NS ISTORS. $1
S ISTORS. by Ra)"theon . ant <>aa~, I tylea t ·j

W ORLD FAMO US PO LY PAK PARTS KITS-BRAND NEW

0 2 ' 5·WATT POWER $1 0 50 I.WATT RESISTORS $1
transtn , pop . at ud .. AUt n Bradley. 5% too

o 10 SWITCHI NG TRAN . $1 0 10 VOLUM E CONT ROLS $1
SIST RS , 21'0438, 2XUO duala. too & aw trJJoea .
eQuala _.. '" _. 0 60 CARBO N RESIS· $1

:::J T EXAS 20 WATT POW . $1 TOR S, ~. 1,2 w . 5" too
ER, 2:" 1039. T05 0 50 MICA CONDENS ERS. $1

D ' GE 2 NI07 TY PE $1 to .01: IlInn 100 ..
TRA NS ISTORS. pnp $1 o 50 TERMINAL ST RIPS, $10 4 GE 2Nt70 TY PE 1-10-9 lue & acrf'W trJJoeaTRAN SI STORS. npn _. U 50 COI LS" CHOKES . $10 4 GE 2N4' TY PE PO· $1
WE R OUTPU TS. pnp .. i t , paradUc. U. etc. . .

(. ) unteued lluaranteed D " 'T IN I EST' RE SI S - $1
aemlronducton TOR S, 1I10W. 5* too

o 100 PART S SU RP RISE $1 a 25 AEROVO X CERA· $1
d mrs . etc. worth $50 .. FILS. oonde nsen to .05

L.~CLUDE POSTAG E. A. , . w t . pe r pall: 1 lb.- Ra ted, 30 dan
~ Wantod l Canldlan. n. For. ll n Cuatom.n Tt o l +-

POLY PAKS P. O. BOX 942A
So. Lynnfield, Mass.



Fig. 2 indicates the jumper connections to
the transmitter chassis. T his schematic shows
how the filament string is changed fro m 6 to 12
volt operation .

This conversion has been used by both my­
self and on K3 BRE's Communicator II with
good results in both mobile and ac line opera­
tion. The only thing that has caused some con-

cern is that the filament circuit requ ires ap­
proximately 2.5 amps while the transformer is
rated at 2 amps. But this has not affected oper­
ation in any way and the transformer does not
seem to be running hot.

Xow I'm all set for mobile operation indefi­
nitely, unless the new cars switch over to 24
volt wiring.

... W31K H

•• 0

BE> 12 AXT

-
- -

•• ••
•

'. .'
FIGURE 2

,

". P arts List

Tl~Power transformer, 12 vdc, 117 vac pri mar-ies. 330
vdc 100 ma hv secondary. 12 vac 2 am p secondary.
M erit 1' -2858

V IB .- - 12 vd c vi brator. RA D IART 5 -4, Base di ng . A . or
eqmv.

L I- 12 h enry, 30 rna , 450 oh m, filt er choke. U Te·R-15 or
equw.

RI - 6S0 ohms, 10 watt, wirewcund
12X4 r ect ifier tube-- ( 2 ea.)
82 oh m, 1 watt, carbon resistor
Note--Any combination value of L 1 and Rl that will

reduce the outpu t B+ voltage to 300 volts can be
used (see text) .

73 Tests
Xow that Tapetone (T elco) has switched to

commercia l gear there has been a void in the
high quality ham VHF gear department. Thus
we were particularly interested when a new
company turned up ' vith converters and pre­
amplifiers for the six and two meter bands and
made haste to obtain a sample and check it out.

The unit selected was a two meter nuvistor
converter, The unit is so low priced ($34.25)
that we didn't expect a lot. when the converter
arrived we looked it over carefully and were
quite surprised at the amount of effort and
design that had obviously been put into it. T he
layout was fi rst rate and by any VHF standards
and the construction beautiful. The low price
no doubt dictated the economical painted grey
finish and the rubber stamped panel markin gs,
but we're after performance, not beauty.

And performance we got. I had been using
myoId 4 17A Tapetone converter as a standard
and was shaken to find that all was not well.
Theoretically the nuvistor job should be able to
come close to the Tapetone, but should n't be
able to actually beat it . It did, and by a wide
margin . Hrnmm. Back to the lab to see what
happened to the Tapetone.

82

The Amplidyne converter comes tuned for
op timum performance on the lower half of the
band, where the activity is. Should you desire
to use it in the upper reaches you can eas ily
retune it .

Amplidyne has a small matching power sup­
ply available ( $9.75) , complete witb power
plug. Since I like to change converters around
now and then, I sort of wish that they'd used
the same power p lug as all the others. Ampli­
dyne is to be congratulated on turning out a
nice little converter at an exceptionally reason­
able price.

Aleo Power Supp ly

Every now and then a need arises for a low
voltage power supply to r'u n a transistor radio
or converter. \Ve needed such a gadget and
decided on trying the $19.95 unit sold by Also.
This transistorized variable voltage supply pro­
vides from 0-20 volts (read on built-in meter )
at either 20 rna or 200 rna (also read on
meter ) . This supply also can be useful in test
work where you need a small positive or nega­
tive voltage (b ias , ave, etc.) and in charging
small batteries. Darned handy.
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MOTOROLA FMTR U· SOD 150 MC
MOTORO LA FMTR -SOD 30-50 MC
11111 unit has a 30 ....a lt tranunltte r ualn, 2-2E26
tubes. Dynamotor power IUPPly. R_I" " are
doubl" con,,,"lon l uper bet . H.eeelter UI" ,Ibrator
pmII"e r IUDply. S hlppln l" w r. 46 Ibl.
Clta lol" .::t15. I50M C-6 V DC r'r tee $44.50
Catalol .::t16. 150MC _12V DC I'rlce $52.50
Catalo&, ':= 11. 30-50 MC-6V DC Price S«.50
CatalOI: ,#1 8. 30·50MC-12V DC I"r ice $52.50
15· Case for 1001"11. Catalol" ':=19 Price S 2.50

MO TOROLA FMTRU - 140·D
MOTORO LA FMTR - 140.D
This unit has a an Wilt transmll ter ulln, 829B
In tina l. Vibrator P .8. for recd ff'r anh Dynamotor
for Transmltler. Shlppln, Wtl" . lin lb•.
Cataloe ,#20. 150 MC 6V . , Price $54.50
Cataior it2l .30· 5(l MC 6V . , P rtee '54.50
Iii· Cue for a boff'. Cataloi: .it19 ,P r ice ' 2.50
'O D aDd U nD units hue cha..11 cutouts for add­
Inll" 2nd fr equency o ~l'lIIftto r <l~ck to transmitter.

FM
Equipment
All eQui pment I. oflen d II li ­
cense d radi a a mateun only. Quan_
t lt in ;are Iilllited te t.... Item.
to a eust.mer . Eaell unit un ltll
othe,....is. noted II • " mplelt
receiver, t ralt'Mitter and oo.er
supply. a t ube I r t.... may be
mini n. . Cal... cabin. mle",­
phones. eontre l head. and crys ta ls
. '" not avaiiab le. EQuipmlnt is
offered " .._is." Any purchase
may be ret ur ned II U' , fn l,ht
prepaid, for. full refund it you
are not u t isfild. Ali item. sub_
ject t a pr ior ••I&-Ter m. : Pay­
ment with order-Shi ppinl: fOB
Bost on--SpHi fy earr ier . Prices
and specifi cat ions subject It
cha nge . it hout natice.

FM
SALES CO.
1100 TREMONT ST.

ROXBURY 20, MASS.

Phone: 617-427-3511

MOT OROL A T« A 6V
Tranamitter hal 2C39 Ilnal In e.,it,-. Will tune
to 432MC rtIad llJ'. Output ls 15-18 . I U.•. l C3'
tube. Inc luded. a f." .man tube. and a)'ltals
rna,. be mll1lnr.
Cataloll" .it10 _.. Price S40.00
15· Case for abo,e. Cataloe .it19 .. .Prfee S 2. 50

BOOKS
Wide. Band FM fer til. Ama teur b,. A. r u nd Ind
D ubois. Co,en lpeclflc COlltenlon of Motorola
..ear to 2 meten. n Plref Price $1.15 pos tpaid
Motorola FM EQlllp lllent Sehematic Di, . st. Coo­
talM a lllImprehelli lte collection 01 Motorola tnnt­
mltte". reee t..ers , power SUPPlJ'. and Inter -connect­
Ine d ian alll ' fo r !llotorola FM equipment ma nu­
factured between 1949 Ind 1954. CoYlN'ed Is ~-50

Me. u n·110 )lC Ind 450 MC eQuipment. Cryltal
formulu. cQ'ltai correlaUon da ta and buic I Uen­
ment Ins truct ions are a:hen. A Test let dial[ram is
ehen for mete rl na: a li !l-[otorola a:ear. Typical read­
Inp for manJ t rlnsmitters a re t abulated. A brlet
description it ehen for each a:enerlc t.Jtlt of Mo­
torola ehl"!I. Specific erystal datI Ind complete
a lhmment and 432 MC ecnreeetee Instr uctions a ra
lil:hen tor Motorol l T t4A Sedel 450 MC ecutn­
mr- nt . ~,.~ r'aaes. t-etoe $3.S0 P .P .

YOU NEED THIS!

Sept. 22

Belgium Rally

H ard ware s l'eclal- No Junk-S pounds of machine screws and
nuts, a ll made r ecenlly to mil . apeca. Ali brass , mostly nickel
plated. ~Iolled head screws. 4- 40, 6-32. 8-32. 10-32. About
20 vorle l!es. l epa rately bagged. About ISClO pi eces. 5 pounds.
$2.75 10 pounds. $5.00.-------
PRECI SION 60 eyele j<" ilE QUENCY STAN D AR D Transistor­
Iud, Crystal -cunlroi\ed. o oees tee on 12 volts DC. Output Is 16
volt peek-to -peek cuDlplementuy SQuare-wIve Into 15K ohm
load. In a luminum can I"· d lam. I 5· rene . plugs Into octal
socket. Orlel na l cost '16S. L ike new. Onl}' 12 Itallable .
' Is.no each.

95c del ivered
1.65 del ivered
2.65 del ivered

$2.25 delivered
2.75 delivered
2.10 delivered
2.45 delivered
2.50 delivered
3.10 del ivered
3.10 delivered

1.25 del ivered
"TTT

, ..

pr ice
10 FOR
6 FOR
4 FOR

COMPANy
SATISFACTION GUAAANTEED

1147 VeNice Ilvd.. Los Angeles 15. Calif.

JEFF-TRONICS
Send for our 20 page cata log

4791 Memphis Ave . Cleveland, Ohio 44109

HIGH-MFD CAPACITORS
2500 MFD 100 WVDC . .. .. .
3500 MFD 100 WVDC . . . .
1300 MFO 150 WVDC .
2200 MFD 150 WVDC .

150 MFD 400 WVDC . .
200 MF O 400 WVDC ..
175 MFD 450 WVDC .

CONICAL STANDOFF INSULATORS
height base eta .
1· ¥4"
2" 114·
3" 11/2·
above with hardware
CYli NDRICAL STANDOFF
,. 1-

Special licenses can be had for operation in
Belgium from Sep. Lt th to 30th for participa­
tion in the Red Cross Centenary Radio Rally
on 2~ I and 80~I phone. W rite Rene Vanmuy­
sen 0 :\"4VY. 81 Rue J. Baus, \Vezembeek­
Oppen. Bt., Belgium, giving names, addresses,
calls of all ops, car license, dates in Belgium,
photo copy of your ham license, power and
Ireqs of your mobile rig covers. If you are
going to be around on Sep. 15th you may
want to try a fox hunt in Brussels. For details
on this direction findi ng contest write V. Claeys
O"4U~I , 68 Rue H aute, Beersel, Brabant, Bel­
gium. If you would like a Dutch license for
the same period send the same info to N.A.S.
Fitch G3FPK, 79 Murchison Rd ., Leyton ,
London E 10, England .
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Short Items,

but Interesti ng

Second Op
Some of the newer DX'ers may not be

familiar with W9IOP's "Second OP" slide

chart. They should be. For one dollar "Electro­
Voice, Buchanan, Michigan, will mail you this
gadget which will save you a lot of time in
looking things np in the Callbook.

The slide-chart has all of the countries
listed by call letters prefix and gives you the
location, zone, country, great circle bearing,
time differential and postage rates as you
dial. The chart also has the QSL Bureaus
listed, which can be handy.

Electro-Voice has just brought the chart up­
to-date on both countries and postage, so send
for one f these Second Ops and keep it on the
operating d esk to help you in DX'ing and
QSL'ing.

Club Subsc ript ions
At the next club meeting we would ap­

p reciate it if you would call OUf group sub­
scrip tion rate to the attention of the members.
In groups of five or more simultaneous sub­
scrip tions (or renewals ) the rate is $3.00 per
year until our coming subscription rate in­
crease (shortly). Please b e sure to send five or
more at once, include calls and QTH's and
issue we should start the sub with.

HOW WILL IT ALL COME OUT?
Will Wayne get his head handed to him? Will Clif Evans

get sued? Will the ARRL change their tune? Will our next

issues be as big as we think they will be? Subscribe and see.

Subscribe anyway.

Nome ...... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . .. . .. . Call .

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

City . ..... . . ... . . .. . ..... . .... . . . .. . . . . .. . . . . . . . . . . . •• . . . . Zone Stot• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

o $3.50 One Yeor

o $40 Life {youn or oun l

o $6.50 Two Years o $9.00 Three Years

.. . .Class license

SOc: each enclosed fot the following back issues . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . .. . . . . . . .. . .

(All 1960 issue $1)
(Ja n. '61 out .f prin t)

o $1.00 enclosed for one year membership in Institute of Amateur Radio.

Send to: 73, Peterborouth, N. H.
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Mobile

Clinic
MOTOROLA 30·0 TYPE

FM BASE STATION
30·40 Me. Tran sm itter .R eee iver. 50 , Y. output. H oused In beautiful
5 ~ ft . meta l cabinet with 3 meters and bull t - tn speaker . Power
Input 110 VAC, 60 eye. Desk console remote amplitler. T hl9 Is a
su perb unit In excellent condo Grea t buy l ,$ 149.50

TRANSISTOR TAPE RECORDERS
So low i n pr-lee-c-sc high in value l I mpor ters ' ctcse-c ut t T hese units
eeco ru . play back , and erase. B uilt - i n speaker, si ngle speed. volume
control , etc. Compo wltb mike, batteries and case. n eg. . $29.95.
L ike new & exce l. condo , . . , , ,$9.95
SAME AS ABOVE, but leu case and mike. As fa: $3.95

TRANSMrmNG .TUBE SPECIALS!
All new, unused - guaranteed!

4- 65A $9.95 811 $3.95
4- 125A , 19.95 811A . . . 5.95
4-400A 24.95 813 12.50
807W / 5933 2.95 832 4.95

4- 5.3 Me. New ,. . . .. .. . . . ..... $7.95
5.3-7 xrc. (Leu t ubes) 2.95

$9.95

. . .. . .. ... $24.95

NAVY MODEL RAX RECEIVER
Unit No. 1. 200 J{c. - 1500 xe. Like new. ONLY

COMMAND TRANSMITIERS

AN /A RC_ S MAINTEN AN C E MANUAL. Late edn.

2.1-3 Me. New. . $6.95
3-4 Me. Excel. 7.95

One of the higgest prohlems with mobile
operation is getting that antenna tuned up
right. New-Tronies is doing something about
the problem: mobile clinics wherein test equip­
ment is brought out to check the power output
of transmitters and the match of the antenna .
This is a service to hams that would do well
to be spread.

These clinics are being conducted by John
Altmayer K8UQV, New-Tronics President and
Fred Ohman W8FAT, Electronics Sales Man­
ager.

COLLINS ART·13 RADIO TRANSMITTER
2- 18 Me. 100 'W. output. T his is t he famous one ! Excellent condi -
tion. A te rrHlc buy a t only , $49.95
GOOn CONDITIO:-l . , . , $39.95

COLUMBIA ELECTRONICS
43&5 WEST PieD srvn. LOS IINr.[l £S 19 . CAU L

'I\\

HEADSET & MIKE BARGAINS
HS . 23 HEAD S ET : 4,000 ohms. New $ 4.95
HS· 33 H EAD S ET : 60 0 obms. B rand new " $ 5.95
T-1 7D CARB ON MI CROPH ONE : B rand new . $ 9.95
RS-38 CARB ON MI K E : W Uh coil cord and FL-GS P lug. Brand
new and bargain buy , $ 9.95

COLUMBIA SPECIALS
R_3S8/ URR CO LLI NS 511 ·3 RA D IO RECEI VER : Excel. Checked
out . Guar ,. . . . . . . , $595.00
HAMMA RLUNO S P-600 RADi O RECE IVE R : Excel . Checked out.
Guar. , $449.50
H. P . MOD EL 524A FRE QUE NCY COU NTE R : Excel. Checked out .
Guar. , , . , . . . . . . . . . . . . . . . , $895.00
TE KTRONI X 511-AO OSC I LLISCO P E : Excel. rondo Checked out.
Guar. . , , $195.00
TEKTRONI X 51I-A D OSCILLOSCOP E : Excel. condo Checked out .
Guar. . , , . . . ... . . . , $395.00
MEA SUREMENTS COR P. MODEL 80 S IG. GE NERATOR : Excel .
Checked out. Guaranteed. A Columbia S pecial. Only $345.00
1· 2050 FM S IG. GE NERATOR : 1.5 · 4.5 :Me. and 19-45 Mc. New
eond . Checked out. G uaranteed . n eg . $150.00. Onl y $89.50
PP-823 / ARC-32 GROU ND AC POWE R S UP P LY FOR A RC-27 :
110 V. 60 eye. Less case. Excel. cond o Checked out. Guar.. . . $89.50
POLAR AD MODEL TSA S P ECTRU M ANALYZER : Less tuners .
Excel. cond, Checketl out . Guaranteed ,$495 .00
V ECT RON MODEL 8 A-20 S P ECT R UM ANALYZER : With S-Bsnd
T uner. E xcel. condo Checked out. Guar. Only $395. 00
LR-I GE NERA L RAOI O HETERODYNE FREQUEN CY METER :
160 Re. to 15 M e..003% on fundamen ta l. Excel. Checked out.
Guar. . , , .. . .. .. . . . . . . . . . . . . , . $295.00
TS-382D I V AU D I0 OSCI LLA TO R : 20-200,000 eye. Excel.
Guar . . , $295.00
TS-403/ U S IG NAL GENERATOR : This Is mil itary version of
H .P. U8A. 1800-4000 Mc. Excel. Checked out. Guar $695.00
PRS·3 LINE DETECTOR : This is the hot 1953 mode l.
Excel. . . . , $39.95
SCR-625C MINE D ET ECTOR: World W ar II Model. New. FOB
Los Angeles or New York City, N . Y , $39.95
RT· 82/APX- 6 TRANSCEIVER : 1220 Me. Excel. C(lnd $24.95
SC R-522 2- MET ER TRANS CEI VER : Excel . condo Only $19.95

John K8UQV, H. E. Rub le W8 PTF of
SREPCO and Fred W8FAT look ove r a
we ll tuned car at SREPCO in Dayton whe re
several hundred hams attended the clinic .

Fred W8FAT checks ou tput of new Droke
TR 14 transceiver for Clem Wolford W8EN H
using a Wate rs Dummy (no offense) Load
Wattmete r.
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a
Ca role Hoove r K9AMD

Another suggestion is to gather the family
and have a down-to-brass-tacks discussion of
how to get the most out of equipment. M arry
electronic firms mail Hiers listing surplus gear
and current selling p rices. And if a wife knows
the right firm to contact, she can get the facts
and figures to use as a gu ide. An only-ham-in.
town should make certain his wife has the
name and address of a trusted friend, also
licensed, who could assist her in the di sposal of
equipment at fair prices.

Life begins at 40, somebody said, and yon
may be able to cut the mustard at 100; but
just in case you should make a wrong tum dur­
ing an orbital Hight or decide to pull a Rip
Van \Vinkle, why not assure your family of the
returns they should have from your invest­
men ts.

you

Silent Key

Before

become

. . . K9AM D

According to the old saying, there are just
two things you can count on : death and taxes.
Settling up with Uncle Sum may be a must
every April 15, but a fellow usually isn't forced
to ponder his d ate with the Grim Reaper-and
many don't. Ever!

Admitted ly, it may sound morbid to suggest
thinking seriously about joining the Silent Key
list, but it's time something was said. Too often,
a ham magazine carries the sad story of all. ill­
advised widow who sold her OM's deluxe sta­
tion for a song. E very year, thou sands of dol­
lars are lost to needy wives and children who
simply don't know what their relatives have in­
vested in amateur radio equ ipment. And they're
really not to blame.

There's probably not a ham on the air who
hasn't pulled a sneaky trick to get a transmitter,
receiver, or other accessory into the house with­
out an uproar. Have you ever heard of a guy
telling the little woman that his new rig cost
about half the actual price? Or of a purchase
made half by check and half by cash to keep
the XYL from raising Cain about it? Sure you
have. And in many ham shacks, equipment cat­
alogs are carefully coucealed to keep the folks
or the lady of the house from throwing cold
water on a dream station or an tenna system.

The only way to help your wife or parents
avoid a real skinning should you pound at the
pearly gates before expected is to put some
prices and values in black and white. A corn­
plete inventory of equ ipment kept up to date
and filed among personal papers is a simple
solution. One Midwest ham prepares labels
giving model number, purchase cost, and sug­
gested selling price and sticks it to each p iece
of eq uipment. This plan proves helpful for
swapping purposes at any time.

General Coverage

with the
Collins S Line

Receivers
Roy Moore K1DBR

The Collins 758-1 and 758-3 hamband re­
ceivers will tune a large segment of the high­
frequency bands outside the amateur bands
with no alterat ions of any kind. They will tune
15.033 me to 15.433 me which iucludes al­
most all the 19 meter broadcast band and 11.­
533 me to 12.133 me, with a 100 kc gap, which
is most of the 25 meter broadcast band , as well
as the 8.923 me to 9 .323 me band. No extra
crystals are required .

This is possibl e because the preselector (rf
and mixer ) tuning is not ganged to the vfo in
the "S" line receivers. It works like this, taking
band 3C as an example. This band covers 14.8
to 15 me using a 8,9775 me crystal in the firs t
oscillator. The fi rst if has a bandpass of 2.955
me to 3. 155 me. Using the second harmonic of
the crystal we get 17.955 - 2.95.5 = 15.000
me and 17.9,55 - 3.15.5 = 14.800 me. Perform­
ing the same arithmetic using the fundamental
of the crystal excep t that we must use the sum
of the frequencies (exp lained later) we get
8.9775 + 2.955 = 11. 9325 me and 8.9775 +
3,155 = 12,1325 me. A look at the preselector
tuning curves in the instruction manual tells
us that the preselector will tune 11.933 me to
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SUMMER SPECIALS FROM SPACE

We buy & sell large quantit ies of Military and Commercia l
Test Equipment . AN/GRC. PRC, TRC and test equipment TS
and AN/UPM or URM. What have you for sa le or t rade?

-MONEY BACK GUARANTEE ON
ANYTHING WE SELL­

ALL SHIPMENTS FOB BRONX, N. Y.

SPACE ELECTRONICS CO.
218 West Tremont Ave., Bronx 53, N_ Y.

TRemont 8 -5222

PL-259. S0239, M-359-UG·100A/U New Any 3 $1.00
T-1S-ARC-5 Transmitte r 2.1 to 3mc New .. ... ".. $9.95

RECEIVERS
SP-600 JX- 540kc·54mc/ s , . . , .. ", . . , $450.00
R-388 (51J3) 500-30.5mc/s , $575.00
R-390 Digita l Job 500·32mc/ s , $990.00
URR-1 3 225 to 400me/s , $420.00
AR-85OGB RCA Marine Rcvr• . . . . . . . . . . . . . . . . $240.00
AR·88 500ke to azmc/ s _. $170.00
CR· 10 RCA Fixed Freq $75.00
Wil cox F·3 Fixed Freq $65.00

I Boonton 212A Glide SCope Tester LIN $150.00 I
NEW SURPLUS TUBES GUARANTEED

2C39A $7.50 250TH .. $lS.50 Gl6442 . . $20.00
3CXIOOA5 $10.00 4X250F .. $25.00 5S94 .... $17.50
6161 . " . $35.00 807 , . ., $1.00 416B " . , $12.95
4-65A ... $7.S0 6360 . . . $3.50 7212 .. . $4.95
S005 $14.00 7580 $34.S0 3-4001 .. $26.00
807W/ 5933 $2.00 6ANS $1.25 3-1OO01 . $78.00
5881 ... _ $1.50 723A1B . . $3.00 4X150A . $9.95
4-125A . . $20.00 2E22 . . . . $2.90 4X250B _. $20.00
2K2S .. $5.00 4X1 SOD $9.50 4X15OG . . $25.00
SK-640 Eimae Sockets for 4X150A. 4X250 B. etc $4.25 each

2 for $8.00

SC·221 Fteq, Mtr 125kc to 2Qmc/ s $70.00
TS-174/U freq . Mtr 20me to 2SDmc/ s $150.00
TS-323/UR Freq. Mtr 20me to 450mc/s $195.00
r S-175A/U Freq. Mtr 85mc to lOOOmc/ s .$135.00
AN/URM-25D Sig. Gen. I Oke to SOme $395.00
TS-588AJU Sig. Gen. 5kc to 50mc!s ,$390.00
r S-418/U Sig. Gen. 400mc t o lkmc _. . . . .. $325.00
T5-419/U Sig. Gen. 900mc to 2100mc/s ... . ... $475.00
r5-155C/U Sig. Gen. 2700mc to 3400mc/s $135.00
Ferris Mod ISc Microvolte r 5 to 175mc/ s $95.00
Gen. Radio 1208B 65mc to SDOmc/ s $140.00
FXR-W410A Wavemeter $100.00
Ballentine 300 VTVM . . . . . . . . . . . . . . .. $99.00
Hewlett Packard 400C VTVM . _ _$115.00
Hewlett Packard 4308 Power Ml r . $120.00
Hewtett Packard 526B Plug- in .. _.. , $110.00
Hewl ett Packard 525A Plug.in , .. , . , , $130.00
Hewlett Packard 526C Plug-In ,$125.00
Hewlett Packard 100A . . , ., , , $100.00
TS-3B2D/U Audio Gen. 20C ps to 200kc . ,$295,00
TS-2SSD/U Ed at Rectifier Test Set . .. . .. " . $17.50
Simpson 260 VOM ",. . $25.00
TS-375A/U VTVM ,.............. . . ............ $65.00
Simpson 303 VTVM _... _, . . . . . . . .. . .. ,. $55.00
Tektronix l OS Sq. Wave Gen. , $190.00
Tektronix "CA" Plug· in Head $140.00
Tektroni x "K" Plug-in Head . . $75.00
Dumont 304AR SCopes .. _.$195.00
Dumont 2560 Scopes _ , . .. $99.00
Dumont 324 Scopes , ,." $245.00
EE·8 Field Phone-like New Complete 12.00 ea . 2/$20.00
Nylon Box Kite for Field Day etc. ., ,. . . . . $4.95
T·179/ART-26 HAM TV Transm. w/AII Tubes $59.50
Spert ! Vacuum Switch for Art -13 Etc $1.00
General Radio 200B Var iac New . . .. $7.50
100 ft . Rg llA/U Coax w/Pl·259 Ea. End New $5.95
3ph Transitron Stack Rect ifiers 5011 PIV per arm 47ainps

New . . , . . . .. $19.95
255A Polar Relays .. . . .. . ".,.... $4.50
Sockets for Above Relay ,.,. _.. $2.50

12.] 33 me at about 4~ on the scale with th e
bundswitch on the "C" range.

The reason we had to take the sum of the
frequencies in the example above is that th e
d ifferent frequencies give a range of 5.833
me to 6.023 me which is outside the preselec­
tor tuning ran ge for band C. \Vhen using the
slim frequencies the tuning is backwards but
the 1 kc per division tuning rate is maintained
so it isn't at an difficult to interpolate any dial
reading. On band D it is possible to use both
the sum and difference frequencies of the fun­
damental.

The table lists the frequen cies which can be
tuned using this method.

. .. KlDBR

B C Electronics
Telephone CAlumet 5-2235

2333 S. Michigan Ave Chicago 16, Illinois
AMATEUR, A IRCRAFT AND MARINE RAD IO EQUIPMENT

PART S AND ACCESSORIES

$6.50

$2.25

$6.50

$12.00
ea.

$2.50
ea.

$1.25 ea.

RG9B/U
51 Ohm

T21 / ARC·5
or

BC·45S

A FEW LUCKY BUYS
I I fell in )

SAVINGS PASSED ON!
Mechan ical COLLI NS t ype F-250-85

• 250 KC, 8!7. KC bond
Filter wid th for mobi le AM .

C tal BU LEY #TCO-I ,6.3¥ .S5A
rys 75 C, tok es HC6 U cry stol.
Oven Fits into octo I socket.

5!. .. Punch CR EENLEE.
78 BRAND NEW

Silver plated RC8 1U 30'
wi th 2 UC-2IB /U BRAND
NEW, surplus.
EF I. Sp li t stc te r. V4" gop.

Dual 7Smmf 2 heo ring , 2 W ' shof ts. $10.00
9000V ---,)0 ~lE4~A $3,00 ~

COMMAND TRANSMITTERS
bock to 1947 prices !

T.IS/ARC.5 2.1 to 3 MC convert to
160 meter. BRAND NEW

4 to 5.3 MC, convert to Srand New
120 / ARC-S 80 or 6 meter. Ex. used

$5.00. $5.T5
5.3 t o 7 MC. convert to
40 meter, or use with CEN­
TRA L EL ECTRONIC'S SSB ­
VFO Kit . Ve ry exce llent
used .

1'1l '-e r oue loot . I ' ]] ha re I wuon loa d or GOOOI "S a ~ Warren ,
Ohio A ug. 2,.; Ced ar Itllp hls . lowl Sep 't I ; Flndln , O hio
l'ep't ll : !'..or la. I II. ~ep 't Hi ; Clney. O hio s en't 22 .
..\ \1 orders . eseept In eml'r jl:e OC)' or I'm II I hamteat , sh ipped
, ame d u ' reeerrec. For 'rl''' "'G OO Dn:" I h..... t , 5e nd 5e lt Id­
d re sse d 511lllprd en..eI0pe- I'LE A8 E. J>I.t:A:-i t:.--tnelude sut tle! ­
ent for postage k In.ur.~. Any eseess returned with order.

200
15 .233
15.133
15.033
9 .3 23
9 .223
9. 123

11.933
11.633
11.533
12.873

M ain T un ing D ia l
50 100 150

15,383 15 .33 3 15.283
15.283 15 .233 15 . 183
15.1 831 5.13 3 15.083
9 . 173 9.223 9 .273
9 .073 9 . 123 9 .173
8. 9 73 9 .023 9 .073

12 .0 83 12.033 11.983
11.783 11.733 11.683
11.683 11.633 11. 58 3
12.723 12.773 12.823

o
15 .433
15.3 33
15.233
9 .123
9 .023
8 .923

12.133
11 .833
11.733
12.67 3

,
o-u
~'"- c
~ .-
. ~
~ ~, ~

o. ~

4 V2
4 Y2
4 V2
1
1
1
4 Y2
4 Y2
4 Y2
1%

-0
C
o

ex>

30
20
10
30
20
10
3C
2C
IC
I E
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Europe

The Institute trip to Europe is in fine shape.
W e've about 75 coming along. A list of the
members of the trip is available for the price
of a self add ressed stamp ed envelope , comp lete
with a short biography of most of the tourers.

W e leave Idlewild October 6 th in the
evening, fly to London for four days . . . then
Paris, Geneva, Rome. Berlin and back to New
York on the 28th_ The round trip fare, for
anyone interested in joining us. is $550. This
includes all transportation, hotels and break­
fasts.

stitute members explaining this project and
asking for volunteers who are willing to invest
some of their hamming time and perhaps even
some postage and phone money in acting as
Area Coordinators or Division Directrs. I've
asked them to send in a short resume of their
ham and personal background. I'll send out a
copy of these resumes to all of the Institute
members in each area so they can vote for
the men they think will do the best job for
them as Coordinator and Division Directors.
It seems to me that we will be a lot better
off to have all of the members voting for their
officers rather than having a set of Directors
electing their own choice for officers, which
could end us up with officers seeing to it that
the Directors are voted in which will perpetu­
ate them in office . . . a round robin which
we've already seen and don't want to duplicate.

Membership in the Institute is $1 per year.
1I0w abou t you , w ill you help?

Boo Boo
There was much to-do last month when we

managed to print the issue before a major
error was discovered in the Linear Systems ad.
The prices on their two inverters are remark­
able enough without their being transposed.
The 150 watt model ( 12 volts de to 120 volts
at 60 cycles) is sinall and light enough to
mount just about anywhere in the car. I've
always mounted an inverter in my cars so
that when: I want to run a small rig, tape
recorder, public address system, etc., all I have
to do is plug it in . 150 watts will handle most
gear easily.

.,
f "'OM GRIO.-,t;r;)V2· . •

.l...--i-.....--~E"'-~ toCIRCUIT
v-ee

.,'"
IMPROVING THE W2JA V RADIO TELETYPE

CONVERTER
SEE PAGE 4) OF APR'll.., 19 58 to,,·

•

FROM GRID _.!'r-~~
V2· 6 ..

.. K4GRY

Improving the W2JAV
RTTY Converter

After building the W2JAV radioteletype
converter I could not see too much advantage
in usin g the T . W. Oroger, W7HJC , brain child
in the circuits of tubes \'3 and V4.

Finally the two 47K·ohm resistors in the
plate circuits of V3A and V3B were changed
over to a single lOOK-ohm linear pot. After
once adjusting this pot along with R-I, the
50K ohm balance control, the brain ch ild of
W7HJC started doing its proper job. Now I
can copy RTTY signals that I thought were im­
p ossible.

WANlED 10 BUY
TOP PRICES PAID

RT·)]. RT·66. 67.-68 /GRC
R·2740. R·388. R·390. etc. receivers
BC-6101 Transmitters
AN /PRC-, GRC, and·TRC Eqpt

ARC-27. 34. 55. 65. etc.
ARN21 & higher, APN-22. APN-70
AN/VRR·13. ·21 . ·28. etc.
T5-. & AN/UPM. ·URM, ·USM
as well as commercia l test equipment.

Advise condition & price - We pay freight

Amber Industrial Corp.
15 Varick Street, N. Y. 13, N. Y. - CAnal 6-1455

•

IW2N5D from page 61
raise any strenuous objections to our filling
this obvious void.

Perhaps in a few months we will be able to
get our Area Coordinators together and evolve
a more formal organization. In the interim I
am going to act as Interim Secretary and start
the ball rolling. By the time you have read
this a letter will have been sent to all In-

Hello CQ

The July issue of CQ finally d edraggled it­
self in here the other day. Come on CQ, you
can do better than thatl Since a great many of
73's readers no longer bother with CQ I'll give
you a short rundown on this issue.

After piecing together the tom slueds of
cover I found that they were busy celeb rat ing
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MADT HI FREQ
TRANSISTORS

All guaranteed, factory marked. exlnt for
conve rters, CB transmitters, 6 meters,
etc. Factory closeout bargain. 5/ $1.00

48 VOLT DC
REGULATED

SOLA 48 volt DC 4.5
amp regulated plus 6.3
at 3 amps 115 volt 60
cycle input. like new.

$17.50

AN/PDR-27 GEIGER COUNTER

MASS.

PYRANOL CAPACITORS
8 MFD 1,500 VOLT $1.75

SWINGING CHOKE
.40/ .10 amp
4/1 2 Henry

Stoc k # CK·l $4.00

866 TRANSFORMER
2.6 volt 10 AMP $3.00

POWER TRANSFORMER
115 volt 60 cycle

2,540 volt CT 400 ma
Stock # T·50 $12.50

LATCHING RELAY
24 Volt DC coil, latch &
unlatch. 4PDT 10 amp con­
tacts. $1.50

for Summer prospecting.
$35.00

.JOHN MESHNA, .Jr.
Surplus Electronic Material

19 ALLERTON ST. LY 5-2275 LYNN,
Catalog # 6 3 just off the press. 10c handling would be appreciated.

All material FOB Lynn, Moss.

One of the Navy's fin­
est. 4 ranges .5·5·50­
500 MR/HR Detects
Beta & Gamma. De­
tachab le probe on coil
cord. Complete ready
to use with headphones
(not shown) and shoul­
der strap. With Fresh
batteries. Just in time

$6.95

//--<Ji
o

f,r ALL A••bur Tr.nl ·
_Itt_. ' .......tHd ftr
MIG Watts P,.'r for PI .
N.t 1M' Link Direct FH d.
Li,lIt, Neat. W,.tblM'lIrHf

Measures:

DB - Volts - Mils

(AC - DC ) ohms

$12.95 complete
I'lCTUlt E WlNOOW MUlTl ­
MUU IN CM.Y1NG CASE

I' .~ XIO MICJO......., MO V!Mf NT.

Also hove pocket size
mulfi -meter

Send se lf addressed envelope
for PANEL METER listings.

ARROW SALES 2534 s. Mkh;.o.
ChlCogo, III .

Redlltlf Int.rftrene, and
N,I HI ,n All .. . k.. SMrt
W.n Renin". " ak lf World
Wid ' R,nptl.n StAn .....
Cle.r,r , n All S .ndl l

Complel' 1.1 l ho...n tot.1 len&th 10! t s: wltb s r ft. of n ohm
bal.ncPd t eedllne. H I-Imp.rt molded resonan t tr. ps. (wt. 3 OL
I '" J: 5· 10n..l . You Jult tune to dell red b.nd t or be.mlike n­
. ult.l. F:J:C'e llent for AI.L world ·wide .hort- ....ee r~lun .nd
. m.teur tr.nlm lnen. For K OY ICE A KD A LL CLASS AJ,fA ·
TEUR8 1 SO EXTRA T CSERS OR GADGETS S EEDED !
E liminate. 5 l ep.ra te . ntennu wllb eseeuenr per form.nee
I"uar.ntced Ul••l Innrted V for .11 band po.er ,.In. NO
HAn\'IRE HOt:S ~: AI'PKAHAS CKI E ASY I SSTAI.LATIO:S l
80· 40·20·15-10 meier ~ndl. Complete _ $14.95
40-20- 15- 10 meier b.nds. 54· ft . • nt. (bel t tor lwl".) 1S.95
SEND ONLY $S.OO (cub. ek.. mol .nd Pal" POllm.n b.ianeE'
COD pl Ul poll.,,, on . rrh.t or lend t .. n price for poIt p.ld
deUnr,.. Complete Installa tion &: teehn lea l Ins lructlons fur '
nia hed. Free Inrormet ton,

Aval l'ble onl,. trom :
WEST ERN RAOIO _ Oept. A 7· 9 - Kearn ey. Nebraska
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. .. Wayn e

the HSGIl's ,SOth nnmversary. If your copy
arrived without a shredded cover you d idn't
miss anything. I sure wish they would spend
the fraction of a cent necessary to mail it in
a wrapper. Inside I found at least six articles
that seemed awfully familiar ... aha! .. . I'm
sure that at least five of 'em have been here
first and been rejected. The sixth was a reprint
from a year old copy of the now defunct VHF
Amateur, though not labeled as such. The
editorial opposed the ARRL proposal for
Techs to have the entire two meter band.

This did it to me. In June they backed up
the ARRL's disasterous p roposal to segregate
our phone bands and this month they come ou t
in opposi tion to T echs on all of two meters, a
not unreasonable p roposal. There is nothing
like being out of step all the time.

The present system of having two separate
two meter bands is a hardsh ip on all operators.
It unnecessarily d iscriminates against the
Technician during contests when a good deal of
the activity is going on down at the forbidden
low end. T he level of QR~I is low enough so
there is no advantage to the enforced spreading
out of stations, it just makes it that much more
difficult to tune the band . Let's open 144-148
to the T echs.



In the interests of making home construction
simpler for those readers with anemic junk
boxes 73 has gathered together the parts re­
quired for building our less complicated proj­
ects. These kits arc as complete as we can make
them, contain ing good quality parts. Excep t
where the chassis or case is integral to a unit
we do not supply it. \Ve will mention when we
do supply a case or chass is. We do supply
tubes, sockets, condensers, resistors, transform­
ers, connectors, etc. The kits are kept in stock
to the best of our ability, though sometimes
the d istributors who supply us delay us a hit.

TWO METER PR EAMPLIfIER. Uses two 6CW4
nuvistors in a grounded grid input c ircuit
(March '63 oar and one 6CW4 nuvistor
grounded grid output. Complete with power
supply. US% 50 vo lts on the plates for ex­
traordinary nO:S9 figure. Full scale drilling
template supplied.
W9DUT-l $18.50
QRP TRANSM ITTER. Have fun with this little
one half watt CW rig on 40 meters . Uses any
40M surplus crystal. Kit supplies 1S4 tube
and socket, condensers, resis tors, coil, rf
choke, term ina l trip. etc. Runs from flash -
l ight battery for filament and portable radio
671h: volt B-battery. See March '63 p22
WIMEL $6.00
15 -20 METER NUVI STOR PREAMPL[FIER.
Need more hop on these bonds? Th.s simple
to bui ld preamp will bring up those signals.
This is particu larly good for inexpensive and
surplus receivers. See April '63 page 40
W6SFM-1 . $4.00
TRANSISTOR POWER SUPP LY. Voltage requ-
later adj ustab le power supply for running
t ransistor equipment. Tokes the strain off
those transistor batteries. Great for the test
bench. See April '63 page 8. Uses five
rc nsistors. one zene r, cute l ittle (expensive)
meter, etc. W ill del iver up to 100 ma con­
tinuously, voltage from 0.35 to 15.0.
WllSI . . . . . . . . . . . . $25.00
TRANSI STOR TRANSCEIVER . One of the most
popular kits we've ever assembled is this six
meter miniscu le t ransistorized transceiver.
Really works. Hundreds built . See page 8 in
the May '63 issue. Five transistors.
K3 NHI $25.00
CW MONI TOR. Connects right across your
key and gives you a tone for monitoring your
bug. Page 44, June '63.
WA2WFW . , , $4.25
TWOE R MODI FICATION . Increase your selec-
t iv ity ccos.oeroofv by insta lling a new t riode
7587 nuvistor stage. This is our best selling
k it to dote. Eve rything you need for the
modifica tion is included. See June '63 page 56
K6]CN . , $6.50
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SIX METER CON VERTER, DELU XE . 6EW6 low
noise f ront end, 6U8 oscillator and mixer.
Output is 10.7 mc (easy to change to sui t
your needs) . Th is is a tunable converter
with f ixed frequency output, not the usual
converter tha t requi res you to tune the re­
ceiver. This helps considerably on eliminating
interference f rom nearby h igh power stat ions.
See page 8, July '63.
W6DUT ~ 2 $20.00
TUNING EYE KIT. This k it enab les you tc
install a dual tuning eye in any transmi tter
to indicate the tuning of two or more stages.
It works far better than a meter or even
meter swi tChing. See page 22, July '63 .
K6GKU $7.50
NOI SE GENERATOR. rnvctucote test instru-
ment for tuning up rt stages, converters, e rc..
vct tcce regulated by a ener diode. Kit in-
cludes even the ba t tery and mini-box.
K~NT $5.00

73 News. Published mon thly , editor VE3DQX.
Keeps you up-to-date on curren t ham events.
In vuluuhle to dub officials for d iscussions a t
d u b meetings. Good source material for club
bulletins. 1.00/ year.

H am-RTTY. T his is the most complet book
Oil the subject . Wri tten for the beginning TT'er
a s well as the expert. M ore complete and
authoriatlve than books at twice the price. Pic­
tures a mi descriptions of all popular machines,
where to get them, how much, etc. $2 .00

B ound Vo lu me 1. Gorgeously bound lib rary
volume ( b right red ) of the first fifteen issues
of 73 . This is the on ly way to get a complete
set of the ea rly issues of 73 . \\'e'lI pay $ 1 each
for cop ies of the Jan uary 1961 issue in good
cond it ion so we can make a few more hound
volumes. Covers October 1960 through De­
ccmbcr 1961. $15. 00

Binders. Bright red leather binding. Specify
which year you want stamped on them : 60-1 ,
6:2, 63 . Darbs. $3 .00 each.

B a ck Issues. Since each issue of 73 features
articles of a fairly timeless nature each back
issue is just as much fun rending as the cu rren t
issues. All back issues except January 1961
{we'll pay a dollar for these if you can find
a ny ) a re on hand, some in mighty small quan­
tities. 1960 issues $1.00 each.

February 1961 -date SO¢ each.

Care a n d Feed ing of H am Clu bs- K 9A:MD.
Carole did a thorough research job on over a
hundred ham d ubs to find out wha t aspects
went to make them successfu l and what
seemed to lead to their dem ise. This book
tells all and will be invaluuhle to all d ub
officers o r anyone in terested in forming a
successful ham dub. Hundreds of g ra teful
letters have been received from clubs who have
applied the ideas in th is hook. $1.00

S im pli fied Math for the lIamsha ck-K8LFI.
T his is the simp lest and easiest to futhcm ex­
p lanation of Ohm's La w, sq uares , roots, powers,
freq uency/meters, logs, slide rules, etc . If our
schools ever got wind of this amazing method
of understanding basic math our kids would
have a lot less trouble . SO¢

•

.,

one year
$9.95

Complete instruc­
precision capacity

SOC

Impedance Bridge. Fu ll scale const ruction
prints for the b ridge described in the Aug ust
1961 issue of 73 . Comes complete with a re­
p rint of the a rticle. W atch out General Radio!

$1.00

Frequency I\Iea suring-\\'0I1KF . Ever want
to set yourself up to measure frequency right
down to the gnat's eyebrow? An expert lets
you in on all of the secrets. Join Bob h igh up on
the list of Freq uency M easuring Test win­
ners. $1.00

3D M ap of worra. Maybe you 've been eating
vour hea rt ou t for one of these beautiful relief
maps afte r seeing one a t a friend's shack. Comes
complete with one year subscr ip tion or extension
to 73. $9.95

C\V- \ \'6SF l\1. Anyone can learn the code.
This book, by an expert, lays in a good founda­
tion for later h igh speed C\ " ab ility. 50¢

Coils-K 8B YN. Basic hook wh ich covers the
theory and practical a spects of the many dif­
Fercnt ty\1CSof coils found in ham work. well
illustratec . 50¢

AN/VRC-2 Co n versio n . Completely different
from the ARC-2. This hook gives you complete
instructions on converting the inexpensive VRC
surplus gear into a six meter wide band F~I
transceiver. There arc probably over a thousand
stations now operating on 52.525 m e around
the cou ntry. Join the crowd . Fun. $1.00

S u r p lus TV Schematics . You can save a
lot of building time in T V if you take advantage
of the real ha rga ins availa ble in surp lus. T his
hook gives the circu it d iagrams and info Oil

th e popularly available surp lus TV gear. $1.00

lIam-TV-\V0KYQ. Covers the basics of
ham-TV, complete with how to get on the ai r
for under $50. Xot the usual theory man ual ,
h u t a how-to-do-it book. $3.00

AN/ARC.2 Conversion. This transceiver sells
in the surp lus market for from $40 to $50 and
is easily conver ted into a fine little ham
transceiver. Covers 29 m e ( 160-80-75-40
meters ). This booklet g ives you the complete
schematic and detailed conversion instruct ions.

$1.00

Index to Surplus-\V4\\'K~I. T his is a corn­
p le tc list of every article ever p ublished on the
conversion of su rplus equipment. Gives a brief
rundown on the article and source. $1.50

SSB Transceiver Schematic- \\'6BUV. Gian t
size schematic of the tra nsceiver that appeared
in the November 196 1 issue of 73. Complete
with ext ra November issue. $1.00

3() ~Iap of U . S. C omplete with
su b to 73 .

:M ic key .:\liker - \\'0 0PA.
tions for building a sim ple
tester . Ill ustrated .

matchi ng volum e
$15.00

Bound Volu me 2. C omplete
coveri ng 1962 issues of 73 .



Read Books and Prevent In centive Licensing
Radio

Bookshop
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5- ANTENNA$-Kra us (WajKI. The
most complete book. on a ntenna s in
prin t, but largely design a nd theory,
complete with moth. $12.00

II -16TH EDITION RADIO HAND.
800K-by Bill Orr W6SAI. This fa n­
tast ic book is loaded with the most
understandable theory course now
availa ble in our hobby plus dozens of
grea t construct ion crerecrs. This is
the best hom handbook in print by
a .wide marg in . Ea si ly worth twice the
price . $9.50

I3- REFERENCE DATA FOR RADIO
ENCINEER5. Tables, formulas, g raphs .
You will find this re ference book on
the desk of almost every electronic
engineer in the country. Published by
Inte rna tiona l Te lephone a nd Te le ­
g raph. $6.00

I6-HAM RECISTER- l ewis CW3VKDl .
Thumbna il sketches of 10 000 of the
active and well known hams on the ai r
today. This is the Who's Who of hom
rocrc. Fascinat ing reading . Only edi­
t ion . Now on ly $2.50

18-S0 YOU WANT TO 8E A HAM­
He rtzberg IW2DJJI . Second edition .
Good int roduct ion to the hobby. Has
pho tos and brief desc r ipt ions of c tmost
every commercia lly avai lab le transmit­
te r and rece ive r, plus a ccessories. l av­
ishly illust ra ted and readable. . $2.95

II -VHF HANDBOOK-Johnson (W6 ­
QKIl .. Types of VHF propagation, VHF
c lrCUl t ryl componen t limitat ions an­
tenna a esign and const ruc t ion ' test
equipment. Very thorough book a nd
one tha t should be in every VHF shock.

$2.95

22-BEAM ANTENNA HANDBOOK­
Orr ty.J6SAIi . Bas ics, theory and con ­
strucncn of beams, t ransm ission lines
match ing devices, a nd test equipment:
Almost all ham stations need a beam
of some so rt . . . here is the only
sou rce of basic info to help you decide
wha t beam to build or buy, to install
it , how to tune it. $2 .70

23- NOVICE Cz TECHNICIAN HAND­
800 K- Stone r tW6TNSl. Sugar coated
theo ry : receivers, tra nsm itte rs power
SUppl ies, an tennas; simple construction
at a complete station, conver t ing sur­
plus equ ipment . How to get a ha m
license and bui ld a station. $2.85

2i-BEnER SHORT WAVE RECEP­
TlO~~rr I\Y6SAII. How to buy a
receiver, how- to tune it align it :
bui lding occessories; bette; antennas~
QSL's, mops, a urora zones, ON re~
ception, SSB reception, etc. Handbook
for short wave listeners and radio ama­
tears. $2.85

16-S9 SICNAl S-Orr (W6SAII. A
manual of practical detailed data cov­
ering desiQn and construction 01
highly efficient, inexpensive antennas
for the a ma teur bonds tha t you can
build yourself. $1.00

27-QUAD ANTENNAS- Orr IW6SAIi .
Theory, design. construction, and oper­
a tion of cubical quads. BU ild- it your­
se lf info Feed systems, tuning , $2.85

92

IS-TELEVISION INTERFERENCE­
Rand (W\DBM I. Th is is the authorita ­
t ive book on the subject of gett ing
TVI out of your rigs and the t\elghborl
sets. $1.75

3l-RCA RADIOTRON DESICNERS
HANDBOOK- ISOO ~es of desiSln
nates on every possible type at e rr­
cuit. Fabu lous. Every design engineer
needs this one. $7.50

3&--<:ALL LETTER LICENSE PLATE­
Regu la tion s ize license p la te . Please
give your colt and the color of letters
and bockground. $3.00

37-101 WAYS TO USE YOUR HAM
TEST EQUIPMENT-Middleton. Grid­
dip meters, a ntenna im~e meters,
osci lloscopes, bridges, SImple noise gen­
e rators, and reflected power meters a re
covered. Tells how to chose trouble
out of hom gear. 168 pages. $2.50

52-HOW TO READ SCHEMATIC DIA_
CRAMS-Marks. Components & Dia­
g rams; e l ectrico~ e lect ronic, cc, dC

Iaudio, r t, TV. Storts w ith individua
ci rcui ts and carr iers through comple te
equipments. $3.50

53-BASIC ELECTRONIC TEST PRO­
CEDURES-Turne r. This book covers
just a bout every possible type of elec­
troni c test equ ipment and explains in
detai l how to use it for every purpose.
Test ing : audio equipment, receivers.
t rcnsmrt ters, transistors, obotccers, dis­
tor tion, tubes, power . . . etc . $9.75

55-TRANSISTOR CIRCUIT HAND­
BOOK-Simple, easy to unders ta nd ex­
plana t ion of transistor circuits. Dozens
of interest ing a pplicat ions. $4.95

63-CE TRANSISTOR MANUAL-6th
edi t ion, This is one of t he best buys
around: 22 chapters 440 pages, d ia ­
grams by the gross, data , fa cts, charts,
e tc . If you don' t hove this one you
just aren ' t up to date. only $2.00

66-DESIC N MANUAL fOR TRANSIS_
TOR CIRCUITS BY CARROLL. Tested
tronststcr circui ts for design engineec;,
Interest ing reading too. $9.50

SPECIAL SPECIAL SPECIAL
Radio Hondbool) 15t h Edition, written
by Bill Or r WoSAI, over 800 pages.
Covers every phose of amateur rodtc
from the very bask s right up through
the construction of just a bout every­
th iflQ you cou ld wanl in hom gear.
Origmally publ ished a t $8.50. Super­
ceded by the new 16th edition which
is the some except for new const ruc-

t ion projects and selling for $9.50 {see
number II I. Specia l, unfit the last
few copies a re gone, only $5.95!

. ' - T RANSISTOR CIRCUIT ANALYSIS
AND DESICN by Fitchen. Writ ten pri­
marily a s a college text to teach err­
cur t des ign. $13.00

6S-HANDBOOK Of TRANSISTOR CIR .
CUlT DESICN 8Y PULLEN- This is a
handbook. which teaches a systema tic
system for t ransistor c ircui t design.
Highly recommended by rod io schools

$13.00

74-HANDBOOK OF ELECTRONIC TA­
BLES 6- FORMULA5-Formula s & laws,
consta n ts, standa rds, symbols and
codes. Moth. tab les, misc. data . $2.95

76-MODERN OSCILLOSCOPES (,
THEIR USEs--Ruite r. Second edition.
Shows what Q ' scope is, what it does
and how to use it for radio, TV, trans­
mitters, e tc . 346 pages. $10.20

SO-SURPLUS RADIO CONVERSION
MANUAL VOLUME NO.1 (second edi­
t ion) . This book g ives ci rcuit d io ­
grams, photos of most equ ipment, and
rather SIOod and complete conversion
inst ruc tions for the follow ing : BC-221,
BC-342, BC-312 BC-348 Be-412 ,
BC-645. BC-9461l. SCR-2j'N ' 53A
series receivers conversion to 10 rreter
receivers, SCR-2H N 457A series trees­
mitte rs (conversion to VFOlSCR-522
IBC-624 and BC-625 conversion to 2
meters)J.. TBY to 10 and 6 meters, PE­
I03A, a C- I068AII1 6 IA receive r to 2
meters, Surplus tube index, cross in­
dex of A /N tubes vs. commercial
types, TV & FM channels. $3.00

BI-SURPlUS RADIO CONVERSION
MANUAL VOLUME NO. II. Original
a nd conversion ci rcuit d iagra ms, plus
photos of most equipments a nd ful l
convers ion d iscuss ion of the fo llowing :
BC-454/ ARC-5 receivers to 10 meters,
AN/ APS- 13 xmtr / rcvr to 420 mc BC­
457 /ARC- 5 xmtrs to 10 mete rsj. Selen­
ium rectifier power units, ARC-:> power
and to include 10 meters. Coi l data -

simplified VHF, GO-9/TBW, BC-357,
TA-12B, AN / ART-13 to cc wind ing
cha rts, AVT-11 2A, AM-26/ AIC, l M
frequency meter, rota to rs, power char~
ARB diagram. $3 .0u

82-SURPLUS RADIO CONVERSION
MANUAL VOLUME NO. III-Criginal
and convers ion diagrams, plus some
photo of these : 70 1A, AN/ APN -l ,
AN/ CRC-7, AN / URC- 4.... CBY-29 125,
5~..<! .501 4 1 , 52208, 52L3~ 52302-09 ,
FT- I\tV\, BC- "\42, 453-45:>, 456-459,
BC-696 950 1066, 1253 24lA for
d ol filte r, f.A BF ICOl-43065 J, MD­
71ARC-5 R·91APN -4, R23-R-28/
ARC-5 kAT, RAV, RM-52 153 1 Rt­
191ARt -4, SCR-27iN, SCR-522

1
t -1 5/

ARC-S to T-23 / ARC- 5 LM I\RT- 13,
BC-3 11. 342, 348, 19 1, 375. Schemat ics
of At' I -5. ASB-5, BC-659. 1335A
ARP-2, APAIO, APT-2. $3.00

83-THE SURPLUS HANDBOOK, VOL­
UME I-Re<:e ive rs a nd Transmitters.
This book consists entirely of c ircuit
diagrams of su rplus equipment and
photos of the gear. One of the fi rst
th ings you really hove to hove to
even start considering a conversion of
surplus equipment is a good c trcct t
diagram. Tihs book. has the following·
APN -l , APS-I3. ARB, ARC-4, ARC-5,
ARN -5 VHF, ARN-5, ARR-2. ASB-7,
Be -222, -3 12, -3 14, -342" -344, -348,
-603, -61 1, -624 (SCR- 5L2I, BC-65$
-654, -659, -6f:R, -683, -728, -74),
-764, -rn. -794, BC-923, 1000, - 1004,
- 1066, -1 206, -1306, - 1335, BC-AR-
231, CRC-7, DAK-3, GF1I , Mark II ,
MN·26 RAK-5, RAl-5, RAX, Super
Pro, Tih, TCS, Resistor Code, Ccccct.
tor Color Code, JAN/ VT tube index.

$3.00
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Sl-EUROPE ON $5.00 A DAY­
Europe can be just as expensive as
the U. S. unless you know where to
steff and where to eat. ThIs book is
the standard reference work for Euro­
pean travelers on a budget. Th is is the
latest edition. $1.95

' J-DIETZCEN 10'" Sl iDE RULE­
Th is is the slide rule that is recom,
mended in the book

k
"Si.mp lifi ed Moth

For The Ham Shoe: ." W ith 0 little
proctice you'll hove Ohm's Lew
whipped. and any other ca lcu la tions
too. Has C-O-CI -L-T-A·B-S-K scctes.
Beautifully mode rule. complete with
plastic case, looks like f ive t imes the
price end works that wav too. $2.85

9Z-QSL DISPLAY PLASTIC POCK ETS
-Eoch set of clear p las tic pockets
holds twenty QSL's for wall displav.
Keeps cords flat , clean and perfect.
Keeps walls clean too. Or hove you
tr ied to hong OSl's yet. This beats
thumb tocks and Scotch Tope all
hollow. Comes in ewetece of three to
hold 60 QSL's, Qive it a try and ~'II

MYer use anything else. 11l ree : $1.00

9l--RA DA R-T EC T OR-This gadget,
thouoh desi"ned to pick. up police ro­
dor lwhich It does very efficiently we
are told by several a ma teurs). also
picks ~ two of our amateur UHF
bonds. ;;perates ent irely from the 12v
cor battery. Regtl lar price is $4-1.95.

Bookshop Specia l $28.95

9i-KIT OF SOLDER INC TOOLS-Used
to was a soldering iron was all that
was necessary, now you ha ve to have
a kit of fool tool s. Litt le doohmkies
like scrape rs, reamers, forks, and
brushes. Forsooth! Made of va rnished
ma ple and spring s teel (vastly superior
to winter steen . $4.87

. , -NE·PA ()...-Pilo t - lype writing desk
that elast ics to your pants leg for
mobile log- keeping. Comp le te with
two pads of SO spe cial 73 mobile log
sheets. You know the logs got ta be
good. Extra IOQ pods o re on ly 25c a
pod. Ne- Pcd WIth two log pods $3.9 5

96-LATEST CALLBOO K- There a re so
many changes in the Ccllbcok that
you should p lan on buying a new one
a t least once a year.

USA Cctlbcok $5.00
Fore ign Cctlbcok $3.00

97-RADIO AMATEUR OX CUIDE­
Crammed with mops, time conversion
tables, great ci rcle char ts, etc. Ea ch
page may be removed for mountirs! on
wall. $2.00

98-WOR LO PREF IX MAP- Printed in
four colors on heavy sto :k for wa ll
mounting. 29" x 42". lIas country
prefixes, time zones, radi:l zones. and
a lphabetical listing of prefixes. $1 .00

99-RADIO AMATEURS WORLD AT­
LAS-16 pages in four colors. Shows
all six con tinents, West Indies, country
prefix list, e tc . It you work a ny OX
this a t las will be very helpful. $1.00

l ~ELECTRONIC CONSTRUCTION
HANDBOOK by WBMQU. Covers a ll
sorts of info on how to build . $2.95

102-CALL- D-CAl. Your call letters
and state on a large decal IBy'!" long)
in f ive colors. DX calls on wor ld
g lobe. $1 .95

103--"SCOTCH LlTE CALl." \}./hite ret ,
ters on block boc kcrcond . Pressure
sensitive to st ick a nywhere. 81h" long.
Don't forget to g ive your ca lf letters
wilen ordering . $2 .00
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105-THE PHILLI PS CODE. A tested
method of code shorthand used since
1879 by landline cps. See page 88"
March 63 issue of 73. $2.7)

ACR-l-ABC'S OF CITIZENS BAND
RADIO-by Buckwalter. How to choose,
set up, license and operate CB equip­
ment. Discusses different types of rips,
receivers, antennas, how to tune in_
stall, opera te and troubleshoot. Sl.95

AlP-l-CENERAl CLASS LICENSE
HANDBOOK-by Pyle W70E. A com­
p lete guide including twical QUes­
tions a nd coswers to hefp you pre­
pare for the FCC Technician, Con­
ditional or General amateur rodio
exam. A goad writer is Quite a he lp
in this sort of thing . $2-50

AMA-l -AMATEUR RADIO ANTENNA
HANDBOOK---by Hooton W6TYH. Basic
theory. construction a nd tuning of a ll
the well known and effective hom
antennas. Good stuff on feed lines
a nd towers too. $2-50

A MP- J-TROUBLESHOOT INC AMA_
TEUR RADIO EQUIPMENT-by Pyle
W70 E. A guide for all homs who wont
to keep their gear on the air bv
themselves. Includes complete sche­
matics of many popular hom trans­
mitters a nd receivers. $2-50

AMR-I -ABC'S OF MOB ILE RADIO b'f
Martin. Covers sebject of two-wav FM
mobile opera tion . EQU ipment, control,
range, power supply, receivers. trcns­
mitters, _ins ta lla t ion, and uses . Quite
comprenensive. $ 1.95

A'M-A MATEUR RA DIO STATION
MANUA L. Contains station log, cross
index for ca l l s/nam~.sf record shee ts
for WAS, WAC w AZ, schedu les
equipmen t records} net octo, ox
records, world prefixes, etc. $3.95

BEO -OSCILLATOR CIRCUITS - b y
Adams. This bock is designed for the
fellow who really wonts to know how
elec t ronic circuits work. It is wri tten
with incredible simp licity and uses
fou r color d iagrams to effectively ex­
plain just what happens in circui ts.
Covers a ll mne basic osci lla tor cir­
cuits. $2.95

. EO-RADIO CIRCUITS. Uses four
color circuit s to exp la in just what is
happening in the various ci rcu its in a
receive r. One of the best systems yet
to explain the working of circuits.

$2.95

CB3-C ITI Z ENS BAND RADIO MANU_
AL Just about everything you wi ll
need to know about CB

f
p lus service

da ta on 34 popular mode s of CB gear :
Cadre, Capit.al . Citi - Fone, Eico,,--Globe,
Genset, Hcrucrctters. Heath, I I I , Lc ­
fayette, La Solie, Magnovox, Philmare,
Poly-Com, Voca lrne, Webccr. $2.95

DIT-D IODE CI RCUITS HANDBOOK
by Rufus P. Turner. The lowly diode
has come into its own these days.
Here are nearly 100 diagrams of err­
cuits with discussions and cOfTJllete
explanations of their operation. $2.50

HAl-HAM ANTEN NA CONSTRUC_
TIO N PROJ ECTS. Low cost construc­
t ion methods, transmission-lines, an­
tenna tuners, etc. Over two dozen
interesting and inexpensive antennas,

$2.95

HAM-SO YOU WANT TO BE A HAM
by W2 DIJ . Includes a ll t he would-be
ra dio ama teur needs to get star ted in
ho m rodio. $2.95

HAP-l -ABC'S OF HA M RADIQ4y
Pyle W70 E. How to get a Novice
license. Excellent book by a top au ­
thor. $1.95

HRC-HANDBOOK OF HAM RADIO
CIRCUITS by W9CGA. Includes cir­
cuit diagrams, photos and d iscussion
of t he circui t of 36 pieces of hom
equipment. Here a re the bcsic c tr­
cult s so you con design a nything you
need. $2.95

MAT-ELECTRONICS MATH SIM-
PLIFIED. Algebra, trig, logs, ohms low,
frequerKY. reactance, inductance, cc ,
eccttcrce. power supplies, etc . Qu ite
comprehensive. $4.95

MCN-MODERN COMMUNICATIONS
COURSE-by Noll . Aimed more at
commercia l rodio thon amateur. but
on excellent book for home study or
closs work... Covers transmitters and
antennas quite well. $4.95

MM()...-ELIMINATING MAN MADE IN_
TERFERENCE- Whot makes it, how to
find it how to cure it in homes fac­
tories' a utomobiles a ircraft. bOOts,
e tc. ' Or maybe You haven't been
plagued lately. 160 pages. $2.95"

QAN-2ND CLASS RADIOTE LEPHONE
LICENSE MANUAl---bv Noll . Another
73 author makes it in the big t ime .o & A manua l for commercial t icket.
Get one you never know when it'll
be handY . _ . and this sure prewes
what you know. or don't know.

$3 .95

RSG-NORTH AMERICAN RADIO-TV
STATION CUIDE-Over 7500 stations
listed by city, state and frequency.
AM.FM-TV. $1.95

51H-SSB COMMUNICATIONS HAND­
BOOK-by W6YTH. This book covers
a ll known methods of ae:nerat!ng sse
with oetctts on them. DiSCUSSIon a nd
schema tics on many popular SSB rigs.
Very eeuccncoof. a nd mostly for the
hom. $6.95

SWl-l -ABC'S OF SHORT WAVE
LI STENING-by Buckwalter. Covers
what to lis ten to, frequencies, anten­
nas receivers, OSVst . , sP9ce sional s.
GoOd basic cook (or SwL ing . $1.95

TCM-TRANSISTORS CIRCUIT MAN_
UAL-by tvtet. Schematics C?nd .de­
scriptions of over 200 tronsl ston~ed
c ircuits, cove ri.ng just a bout a nythr.ng
vou can ccssfblv wont to do WIth
tra nsistors. $4.95

TUB-TU BE SUBSTITUTION HAND­
BOOK. Thi s book is inval uable when
someth ing goes blip and you ore fresh
out of t he exact repla cement. $1.50

BOOKSHOP
SUBSCRIPTION

SERVICE
While you a re sending in on order
to Bookshop you may core to sub­
scribe to one of the electronic maga­
z ines. U.S. only.
Radio - Elec t tonics 1 yr. . $5.00
Popular Elec t tonics 1 yr. . $4.00
Electronics World 1 yr. . _ $5.00
ATV bperimenter 1 yr $1.00
QST I yr $5.00
CQ I yr. l not recommended ) .. $5.00
Popular Mechanics 1 yr $4.00
Popular Scienc e 1 yr• . . . . _ $4.00
Science & Mechanics 1 yr $4.00
Elect ronics Illustrated 1 yr $2.00

Send check or M.O. to:
Rodio Bookshop

Peterborough
New Hom Shire
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BE A HAM

COLLINS, HAMMARLUND, MOSLEY,
SWAN, SIDE BAND ENGINEE RING,

NATIONAL, GONSET

TU BES
i OiB K lystroll 5 (or $1.00 ; 20 (or $2.95
717 A same as 6~K7 5 for $1.00: 20 for $2.95
S uh min iatu re tube assortment removed fro m late e 'lu lpm"ni

6 (or $1.00; 24 for $2.95
3U P1 3" score lube . Prod uces ci rcu lar pa t t ern

7(J c ea. : 2 for $ 1. 4 ~J

3 ~:I'l 3" scope tube. Simila r to 3llP1 but smaller base
97" ea. : 2 (or $1.79

:U' 1'7 3-" SCOIl" tube 791' ea.; 2 fur $ 1 .4 ~J

21..'46 , , ., . . . . $1.79 ea .
21..' 42 ... ... ...... ... ... •.. . .. • .. ... ... .... , , t'1. 49 ea.

4ge each or 3 for $1.39

411::'tIC
I 15::'t1C
13 4~ IC

13j~ I C

3rd overtone. W ith'h "" spaci ng,
rr acncn :

40~ IC

42M C
H ;\IC
45~fC

4 6~IC

~mTAI. C ln 'ST AL
Will s hi p to closest

»crc
23 .\[ 1..'
at xr c
31l ~ IC

:19 ~ I C

$1.f15 ea .
1.95 ""

S EA I. ~:n

fractions .
2nIC
211::'t lC
15 :'oi C
16 :'oi C
17.\lC

200 KC
13000KC

Afternoon or evening classroom courses in C ode
and Theory for the General license.

Call GR 8-3245

RON REEO ELECTRONICS INSTITUTE
W. Los Angeles 49, Calif.

CALAlo/ilARt~ et}..
K6HYY

WA6HYU
2163A FULTON AVE,SACRAMENTQ CAL.

WALKIE-TALKIE!
6 meter, 150 mw., -4 channel, t ranetstorteed tran sm itter
wi th AM m odulator. Complete with transistors and
50. 5 me. crys ta l. Requires on ly 12 volts a t approx. 35
rna. Ideal for walkie-talkie or get 10 to 15 mile range
with a beam.

Only $14.95 ppd. while t hey last.
VANGUARD ELECTRONIC LABS Dept. H-9
190-48-99th Ave . Hollis 23, N. Y.

AI'X -6 - (~>ln pl"te with tubes a nd convers ion dat a for 1212 ::'tIC
$IU.l5 ea.

Inl - 52 - I'hone patch. , _.. $I. 4~1 ea.
lUI- 53 - P hone patch with cord and relay $2.41 .1 ea .
Telephone d ia l _. . . . . _ $1.25 ea.
ARA -26 K cyer. Ca n he IISed to key transmitters . _.. U.4f1 ea .
sextant Haub letype. Ha s a utom a tic ave raging readfng "-Ilb ca,e

used $S.!!"
Coneer tonc recordtnz & playbar-k cartr tdec. us"d . both for

$1.4f1 ea.

Min imum orde r $'5 .00. A ll orders F On Los Angeles. 25 % de ­
oostt 011 COD orders. All Items subject to prior sale.

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

Write Bob Graham for Spec ial Deals on New and Re­
condit ioned used gear. Cash or Budiet.

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

J . J . GLASS ELECTRONICS CO.
AIRCRAFT • MARINE • INOUSTRIAL • RADAR

1615 SOUTH MAIN STREET
1624 SOUTH MAIN STREET

LOS ANGElES 15, CALIFORNIA
TElEPHONES, RI. 9-1179 - 9-1170

Reyca Multiband Antenna Coils
Traps for dipoles • • . high strength • .• moisture
proof guaranteed to handle a full KW.
Model KW. 4O coils will, with 0 108 foot antenna,
provide operation on 10-15-20-40-80. $12.50 l et.

For informa t ion on other mod els write :
fRED L. REYNOLDS W2VS, 492 Rovenswood Ave.,

Rochelter 19, New York

FM FM FM FM FM
FMT RU ~OD 150me $45 . 00 ' FMTRU 41V 30·50me $85 .
FMTR 200 30- 50me $45.00 50BR bas e s ta . 30-50me $85
FMTR U 800 150m e $65 -$1 00 SOY bas e s ta . 30-50me $1 50
FMTR 800 30-50me $ 65-$1 00 T 44A6A 450m c $100 and up
Als o-GE li:ear $35 and up . Dumont and Link gear avanabie .

northwest ¥o~~f.!,['2"nL~~,
NEW conversion of BC-659 to GB. This one includes AVC,
Crysta l Filter , Pl coupl ing, electronic push to ta lk,
Sque lch Bias and more. Conversion kit $20.60. Plans only ,
$2.00. FOB Citrus Heights.

JAY'S CB SERVICE
PO Box 173 , Citrus Heights, Calif.

BADGES
One of the big problems at hamfests and club

meetings is to have everyone plainly enough
marked with their first name and call. All sorts
of stickers and pieces of cardboard have been
tried, plus little cards which can be typed up
and stuck in holders . . . all have the same
problem: they are hard to read from any dis­
tance.

The best answers to date are these engraved
laminated plastic name badges which can be
read by Cousin w eekeyes from seventeen paces.
You a re in luck. We've arranged to make these
darbs available at a real low price , all per­
sonally engraved. The badges a re 3" x ~" and
come complete with a pin and safety lock.
Please give your first name, call and specify
whether you want the badge to be bright red
with white letters or jet black with white letters.

Don't Fool Around With Messy Wire Guys
Polyethylene lI:UY line reduces i nsta ll a tion time to a ( ra,·tl"n of
what it used to he. E li mina tes need for Insulators . turnbuckles,
hruket". etc. I. engt h eas ll}· a,tjustahle a ft er tnst atted. This ma ­
terIal will ''''tlast you r towe r. " 'on ' t st retl' h. A.·a llah le in a
va rle ty of hrlght colors. W rite and ~el:" 25e for samp le . 20 %
discount on orders over 500 feet.

1400 lb. test
2000 lb. test
3400 lb. test

5e per foot
ae per f"t

14c per fo ot

Check or M 0 t o

Byron Airpark
R. R. 3. Xen ia. Oh io

Order
73

$1.00 each.

from
Peterborough, N. H.
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send today for
your 444-page

IIIEO
1964 CATALOG

world's largest
electronics catalog

BIGGEST SELECTION
BIGGEST SAVINGS

EVERYTHING IN ELECTRONICS FOR THE AMATEUR

96

get every ham
buying advantage

LARGEST SELECTION

ALLIED stocks the station gear you
need-at lowest, money-saving
prices. Same day shipment from
the world's largest stocks.

HAM-TO-HAM HELP

OUf staff of more than 60 licensed
hams goes all-out to give you the
personal help you want. Whether
you write, call, or visit our Ham
Shack. you'll like the friendly in.
terest and attention you always
get at ALLIED.

NO MONEY DOWN

Get Top Buying Power with Your
ALLIED Credit Fund Plan-up to
24 months to pay.

ALLIED RADIO
serving the Amateur for 43 years

• Ham Receivers and Transmitters
• World's Largest Stocks of Station Supplies
• New Build-Your-Own Ham Knight·Kits~

• Citizens Band 2-Way Radio
• Electron Tubes and Semiconductors
• Test Instruments and Meters
• Everything in Stereo Hl-F!
• Tape Recorders and Tape
• Everything in Electronic Parts,

Tools & Technical Books

SEND 'OR YOUR COPY rODA Y
~________________ I _~

I ALLIED RADIO, Dept. 14-J I
I 100 N. Western Ave., Chicago 80, Ill. I
I 0 Send FREE 1964 ALLIED Catalog I
I I
I I
I Name II " .~ '. ' ~ 'M r I

I Address I
I I
I I
• City Zone State •

~---------------------~
73 MACAZINE
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_AXY 300 WINS IN THE STRETCH. A tough race all the way - it was neck and neck from the
1. But Galaxy, through super ior breeding (research and development), workouts (field-horne­
Jile testing) , and the best owner/trainer (World Radio Laborato ries) , came through in the
.tch and is paying off big for hundreds of cheering hams. When you buy the Galaxy 300 (300
t SSB/ AM/CW transceiver, cover ing 80·40·20·meters) you 've got a winner - $299.95 wired,
nake it a daily double with deluxe matching power $99.95. Like a fuJI run -down> Mail the
pon . . . then you' ll know why hamdicappers everywhere are choos ing the Galaxy 300.

WORLD RADIO LABORATORIES
3415 We st Broadway. Council Bluffs, Iowa

S E N D ME FR E E: 0 R UNDOWN SHEET O N
" GALAXY 300" 0 ALL NEW WRL HAM CATALOG
o QUOTE ME " TRADE·IN " ON ATTACH ED LETTER.

NAME'- _

ADDRESS' _

CITY ZONE:_ _ STATEE_ _

(ORLD RADIO LABORATORIES
West Broadway. Council Bluffs, Iowa • Phone: 328·1851
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NCX-3
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PLUS
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Paueace, WorJimnnship, Inwgrily, ExIJerienc( ~ and Know·how

It takes more than parts to produce a rig like National's NCX-3 SSB transceiver .. . It takes vi ta l intangibles
not listed on any spec sheet or schematic. PATIENCE to design carefully and conservati ve ly ...
WORKMANSHIP assuring meticulous attention to the smallest detail of component placement and
soldering .. . INTEGRITY to avoid fanciful claims, and to ship only fully tested, quality-approved units,
backed up by a One-Year Guarantee and a nation-wide network of warranty repair stations . . .
EXPERIENCE with every phase of the communications equipment business - from the design and
manufacture of atomic frequency standards and super-sophisticated military SSB equipment to the least
glamorous choke, knob, or drive .. . and just plain KNOW-HOW - the know-how you expect after.
nearly half a century of building ham equ ipment - know-how to put the features you want in a rig like
the NCX·3 - complete CW coverage of the 80, 40 and 20 meter bands -as well as the phone sections .. .
break-in keying . . . built-in VOX ... smooth SSB/CW AGC and product detector action . .. built-In Smeter
. . . built-in AM detector for compatible AM operation . . . mobile mount at no extra charge .. . In fact,
all of the features and performa nce you want and need for fixed station as we ll as mobile/ portable use.

Whether your choice is the NCX·3 at $369.00 or anyone of National 's other equipment products from
$50.00 to $1000.00, you ca n be confident that you've also bought the plus factors that assure you of con­
tinuing enjoyment and long-term reliabil ity.

........~

National Radio Company
A Who lly O wne d Subsidia ry o f Notional Co mpany,lnc .

37 W ou,inglon 51., Melrose 76, Man.
W orld W ide b .po.! Soles; Ad Auriemo Inc., 85 Brood SI., N.Y.C.

Cc-ec e. T,j·Tel ""..ocictes. 81 Sheppard Ave ., W . W illowd o l... Ontario
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See your favorite dealer or
order direct (add 25¢ for
ma i ling in U.S., Possessions
& Cana da. Elsewhere add
50¢).

• Radio Amateurs' Prefixes
by Countries!

• A.R .R.L. Phonetic Alphabet!
• Where To Buy!
• Great Circle Bearings!
• International Postal

Information! .
• Plus much more!

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edi tion

$6.95
Over 135,000 QTHs

in the DX edition
$4.95

• QSL Managers Around the
World !

• Census of Rad io Amateurs
throughout the world!

• Radio Amateurs' license
Class!

• World Prefix Map!
• International Radio

Amateur Prefiles

These va luab le EXT RA features
inc luded in both ed it ions !

WRITIFOR
FREI

BROCHI/RI!

n cmeve IIlIHf..r enee grnr ra led
hy aOlo Ill: n it!ol1 s. al'l,Ua nr r s .
radar; . and olhrr ,ourr~ of
hlll: h ..n.·nn p ulsr uo l ~.. . ~ Jle ­
rili.'a lly d n i!:n..d to r VIH' op­
.-ca lor, r"' lul rinll: max imum nol. ..
, UI' I.Tt,., lo ll for r ercpttrm of
~" I\k IIX and scauvr .tl/I\ab.
1"0nn",·ls I II the (,<III~ Iw!wp..l1
,1;1l1·l'rll' r aud r..rrll-er..\11 ' ol ltl ­
,I II !., <1<", 11( 11 f ..alurfs «utcon

Fil"id EIf....1 T ra n. I ' lors to' It-ll ah ll l l)· aud h..s l " rll,,-mod Ula ­
l ion r harart '·rhtll-, . ~1,,>{"lf)· ce nv..r ter outl' ''1 f r"'ltl" I1r~·. l ·holr e
or I ~ -l i'i . Inll_HO . l~ ~,_l jO \"111" ; I.hono or USI · renr.....toes.
SWA N 250. Add nol_e hla nki n;:: '·I I' lhllil)' 10 this llOpula r
l ran . r,·h ..r ..-il h I h.. WESTClHI T:o.:n -~ ·jO :0.:01, .. lIIank..r.
:\IOOIlII on rear or rah ln t'l ,,-lt holll d rilling; ea. )· 10 InsUII.
Price : 529.95 post pa id. l ' allt. r ..dd..nl' all<l la in IU. All
proo m·h are ..a rran l..,1 ro r on e )'u r an,i olfHed "n a nth­
far llon or ret urn had•.

WESTCOM ENGINEERING COMPANY
P.o . Box 1504 SCI" Dieqo, Col. 92112

NOISE BLANKER

I ' RADIO AMATEUR 116 k
~

ca CC INC
Dept. 8,4844 W. Fulle rton Ave.

Chicago, III . 60639

~••••*********~*~*-*~*7C*~*~*~*~*********~
i< .­
.. Render comments on (he DX Hand- •
: b ook v , , • ::

: " Extraordinarily complete" . . W3BNW ::
... " The wall map is fabulous" K5MVF •
~ " A bsolutely delighted" "\'\:'lMRS ::
~ " I use it every day invaluable" . . . ::
.. W9CEL .-.. .-... " Particularly appreciate the 80.l1 info" •
: ••• ,,\,\:'9YUO ::
... "Jl ust reading fo r every DXer" .. ",,'2AIJI •.. .-
~ Order your COllY now. S3 front 73, ::
... Peterborough, Nil 03458 :It-.. .-
.~ ...

two tones might work. There are some fairly
sophisticated filters available these days. \Ve
are open for articles along this line.

Your Advanced Class License
Our series on the Advanced License Study

Course is winding 111' this fall . If you've
followed the series you sho uld have no trou­
ble at all in getting your ticket and keeping
most of your allocations. \ Ve will continue
on with a study guide for the E xtra Class
and, I suspect, eventually go back and pro­
vide you with a course for the General
Ticket.

Many of our readers write to tell us that
the course is being used with great effective­
ness by their dubs, with an hour or so de­
voted to questions and answers at the be­
ginning of each club meeting based upon
the current text. \ \'hen the series is done we
will bring the whole th ing out in a separate
book which can he kept a t hand for future
club courses. . . . \Vayne

Slow Scan Television
The F CC apparently has finally come

through with the slow scan tv permission.
w e'll have the exact frequency allocations
by and by. This ru le change has been hang­
ing fire for about seven years now. Oppo­
nents to the proposal grumble that the slow
scan signals are horribly wide and make a
mess in the phone bu nds. Proponents point
out all the things we can do with slow scan.
\Ve shall see more of both sides.

\ Ve have a couple of slow scan articles in
the works here and will publish them as soon
as we can. \ Ve are interested in more. Andre
of Vanguard Labs has an idea that you might
like to p lay around with . .. he is working
on a system that will use a regular tv camera
and monitor. Then you would record the
signal on a drum and slow down the drum
for radio transmission. The signals would
record on another d rum at the other end and
this would speed up and the picture could
he seen on the monitor. Instead of using a
slow phosphor viewing tube you would just
repeat the same pictu re over and over.

At any ra te, slow scan is here so let's sec
what we can do with it. Let's try to cause
as little QH.~-t with the signals as we can
and see what kind of interesting: systems we
ca n work out. I t wasn' t very many years
ago that there were a lot of laughs when I
proposed a \VAS certi ficate for RTTY. Now
it is time for one for television!
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GET IT from GOODHEART!
EVERYTHING UNCONDITIONALLY GUARANTEED
S ILIe. RECT IF. 8000 PIV ~oo MA. Large user", termln.
In..ent .. not reJ ecU ~ Slater ~L.\ O l! · :! , )[1:1 : r erere... 2 uA;
t...-d drop, 8.2 1'. t'o,l J ~ ea. PAIR P olitllaid . .... S5.30
ELO ICO sse Adapter :-HA - I with hook, conve rts an)' t e­
,."I\-I' r wit h ~,.; kr It' to :-; ~H; ~1'1('('1 either unnor or 10..... er
sI<\.. bamt: also adds ('W osetuetor If you ha"\' none.
.\ lall)" I t'a l UH ~ and a ,-ery exrenstvc IInll
I n IWII rahllwt . . . .... .. .. . • . • , $121,50
R·23 /ARC ·5 Comma ud rCH !!JO-.i ', 11 kc. ~11P K. WI. ~_ .. 1~ .95
A.R .C. 12 ::::!:! r'cuunand fen !)40- jWlu kc. 9= 17. 95
L M· U tree. ureter. .1J1~r I:!:; kr-:!O me. 1:1;: 57.50
TS . 3231 UR tree. meter 20-4 ~O me. ,nOl<"'(' . . .. ..•• .. 169.50
BC · 22. ' . OK $57.50 TS·175 OK 125.00
CLOSING OUT Radio Receivers 3~-~OOO me at CRA ZY
LOW PRICES ! .\_k for A PH ' n" r -v- axa ~h~l _

SP · 600.JL U PIr . O. :H-H me, aUj;ncd, grId, ....•••••. 250.00
R -39'2 ' U R R ~t1<1 OK. " I AI' ."b h"Ok 525.00
WANTED : GODO LAB TEST EQUPT &. MIL COMMUNIC.
TIME PAY PLAN : .\n,r purchase totaUng

$\/;0,00 or morp. " .....-n r>lr,,'pO! 0Il1y 10%
WE PROBABLY HAVE THE BEST INVENTORY OF
GOOD LAB T EST EQU I PMENT IN THE COUNTRY . BUT
PLEASE DO NOT ASK FOR CATALOG I ASK FOR SP "'­
C I F IC I T EM S OR K I NDS OF I T E MS YOU NEEDl WE
A LSO BUYl WH AT D O Y OU H A V E ?

R. E. Gvvlln~ART CO. INC.
Box 1220·GC. Beverly Hills. Calif. 90213

Phones: Area 21 J. office 272·5707. messages 275.5342

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.

$$$ More Dollars $$$
FOR YOUR EOUIPMENT

We at Bel-Air pay more. Spe­
cializing in police and marine
monitoring and t ransmitting
equipment. All HF, FM, busi­
ness units. Also ham gear and
tower equipment. Below
wholesale p ric es on many
items with new factory war­
rantees.

Terms available

Write, phone We pay freight on
a ll purchases

The Big One

Bel-Air Eledroni(s
5403 Grand Ave.

Omaha. Nebr. 68104
402 451.6477

100

Report
Since the last report, conventions and

hnmfests have caused QHM and we missed
the last issue of the magazine. \ Ve now have
a good system lined up, so my service to
all of you will be speedier and more ef­
ficient. Remember . . . send all reports d i­
rectly to me. Don't send anything to 73
Magazine. I have all the certificates here
and am sending them directly.

Wc still need a good club in W / Kl ,
W / K2, and W / K0 , as well as Africa for
\VT'V card check points.

There seems to be some confusion ahout
phone certificates . SSB and A~-l are both
phone, and count toward the award for
either mode.

Regarding Don Miller's cards ... we are
only accepting the ones that ARRL accepts
toward DXCC. thus no one can say we make
our rules as we go along. We accept as a
country any spot recognized by any national
radio society. If ARRL accepts, we do too.
If RSGIl accepts it we do too, Send 251
to get a copy of the country list / tally sheet.
This will relieve any doubts you might have.

T here are strong: rumors that a number
of fellows are gett ing close to \ VT\V-300
on 20 now. I wonder who will be first to
qualify? Check your cards very carefully
as we look them over with a critical eye
and will disqualify any which show they
have been tampered with.

To make the task of anyone checking
your cards for the awards easier, I strongly
suggest, when possible, to have all QSO in­
[ormation on one side of the card , along
with your call sign in fairly large letters.
Next time you have QSLs printed , how abo ut
keeping this in mind? T he business of flip­
ping cards over and over when checking
them can become a chore and requires
twice the tim e.

Remember, to qualify for \VT'V, all con­
tacts must have taken place after May 1.
1966.

The following stations have qualified for
\VT'" since the last listing:
WTW-200. 14 ~lHz Phone:

Certificate # 11, K8YllU
12. PY311XW
13, W6ME~1
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WTW-IOO, 14 MHz Phone:
54, K5TGJ
55, K4VKW
56, SV\?lWL

WTW-IOO 21 MHz Phone :
13, W6MEM
14, K4VKW
15, WAI EUV

WTW-JOO, 21 MHz CW :
5, W\?lRRS

WTW-IOO, 14 MHz CW:
15, K4CEB

21 MHz Phone still has only W40PM with
# I , and 28 MHz both Phone and CW still
await someone to pick up # 1.

As soon as enough scores are received,
I will start a running list of the number
of countries various fellows have worked.

... W4BPD

USED MODEL 501 TV CAMERAS

MADE
IN U.S.A.

$160.00 fOB Hollis

Each month w e have a limited number of
u sed TV cameras which we make available to
hams at greatly reduced prices . These cameras
w ere rente d out for temporary survei llance
jobs on constructio n s ites, cou nty fa irs, con­
ventions, e tc. All have been c heck ed out and
are gu aranteed for 90 d ays. Complete with
vidicon and lens .

Tell Our Advertisers

Used Model 501 sale priced
$160.00 FOB Hollis

Don't delay . Only a few u sed cam eras are
available each m onth. For specific ations send
for our illustrated catalog.

You Saw It In 73 VANGUARD LAB S
Dept. H, 196·23 Ja maica Ave., Hollis, N.Y. 11423

While we have had to reluctantly inch our subscription rates up just
a hair, we have managed a real coup for you, the dedicated reader! We
have nailed down, for the time being, our three year subscription rate.
Take advantage of this obvious oversight . Sock it to us. Gold is up,
silver is up, the pound is down. . . . we warned you. This is a good deal.
We shall say no more.

r----------------------------------------- j

A NOTICE OF HIGH IMPORT I
I

Nam. Call 0 $12 THREE YEARS!
Address ._._ . _ . _._ ....................................... 0 One year $6o HAM RTTY $3
cay --- - ---- ----------- ------ ------------ Stat. - ---- . Z;p ------ 0 DX Handbook $3
New subseription-- renewol-- extension ? 0 VHF Antennas $3

I

While you are at it you might as well order some of our nice books
listed above. Also it wouldn't hurt to get a $3 binder or two. And re­
member, 73 now costs a lousy $26 .28 for three years on the newsstand.
Appalling.

--------------- 0 ------------------
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BLOWERS
s t andard 19" rac k
cabinet size : ll Ov
60 e y e Oeneret
E l ec t ri c % H I'
3750 RPM mot or
with 5" squirrel
cage blower . Mf l!".
McLean Eneineer­
in \{ L ab. with dusrt
filter, 55 lb. s h ip­
p inR' wt. MOT OR
ALON E WORTH
M U CH MOR E
T H A N TH I S
PRIel<;

NEW $17.95

CROSSWORD

by

Michael Kresila

Box 57

Mari on, Ohio 43302

Across

I. An amplifying station used to boost the volume
on long tel ephone lines,

5. Noise hee-d in ., receiver due to atm osphe ric
d isturbances.

10. The lack of dilution of a hue by white.
II. Hybeck.
12. An electrode used to initi ate conduction at the

desired points in each cycle,
13. Undesired sound.
14. Aluminum. (Abbr.)
15. To make merry.
19. A series of names, numbers and words.
21. A world-governing body, [Abbr.]
22. The cenfimeter-qrem-sec end electromagnetic

unit of a magnetic induction.
26. Also called piggy-back control.
28. Trade name for a phenolic compound having

good insulating qualities.
29, Use of rad io signa ls for co urse-plotting .
30. To push with sudden force.
31. An electrode whose primary functi on is to re­

verse the direction of an e lectron stream.

YoUaKe
611 ere

Ylle

$29.95
$24.95
$ 19.95
$ 14. 95
s 9.95

( (

ELE CTROLYTICS
",000 xuen :~6

3,5110 7,
s.scu ,'(0
1.500 too

( (' (

amp
am p
amp
amu
amp

INTEGRATED CIRCUITS

( (

1"1. 014 open gate t'airchlld wit h :lO dtnerent
prui cets to use t h ls I. e . in. ;,\EW fro m manu-
raeturee $ 1.00 ca .

-

COMPUT ER GRADE
10,1)00 J.1i"1l 10 vue
~o.ooo ~5

16,0110 I :!
rc.om 1.-,
~. OIlO sri

( If out of sto ck we will r end nut high est value)
CHOICE $1.35 cae h . . . . . .. . . .... . . .•• ... .... 11} / $12. 25

4(] Ib,
35 Ihs,
an Ihs,
15 n».
10 Ibs.

(sh ip . w L. )

CircuIt breakers rOT both AC tnnur and He out pu t.
\'arioh ll' recm 11 to 13 '"olt. with pot, 115 \'AC
Input. EXl' l'lil' nt condi tion .

3 D IG IT cot-x 'ncn s tn,e '''1.',1 In tape W
HCf r(lct" 501.' ea., 10/$4.50
Tt;L~7I'Y l'E I'A I' !';lt HO"L~ 8'hp wfde

.. .. .............. 7Sc ea . • 12 rool s 57.50 •.
T E LETYI'F. PA P F.H TA l'}; 11/ lGp wide .

.... ....... , . ... 25cca., case of 4C/57.50

CRYSTAL OSCILLATOR KITS USING I.C. UL 914
Sta hle , l h rrnonlc -r leh ollllllll nY. la l esc. range 100 KC 10
l O xrc -ac n Im-tudes l<' ai rehlld I. C. \ '1, 1114 . cry'ta l socke t.,
rcststoes . ceuaenor. « 1'1t!:\"'n:D CI ltlT IT HOAHD , wit h
Inslruellona fnr oss~mh:)' $2. 00 per k .t
I:! \' ,i A~Il' filamen t t rans forme r wlth over load fuse .

NEW .. . .•. "., ..•• , •...... .•.... .. .....• , •.. $3.00 ea.
10110 1'1" - 1 A~Il' DIODES

Tnphat or ~: I'ox y , 40c (0 , 10/ $3.75
Jn ~l Hrgulated 'I' ran , I' t Olr r 'ower Supplies- hea l'll y fi lt ere d
ami rcgulatetl , Exl reme:y low rh.pte-c-wlt h plua-In r ~gu l a lo r

card-wllh ,\'!u:rnolk,
12 , - Uutput at 20
12 , . uutnut at in
12 v Ou t put at 12
12 , . O ulpul at l
12 Y Dutput at .)

Visit our 2nd Store Opening Sept. 1st.
247 So. Meridian, Indianapolis, Ind.

638.7213

R & R ELECTRONICS
1953 S. YELLOWSPRINGS ST.
SPRINGFIELD, OHIO
Dept. 7F

$2.00 minimum nrder FOR Sll r lnglll'ld , u nto COD order 25%
dcrc su. Please add sufficient posteze, we refund all unuse d
amount. Oh io customers add 4% sales tax .

SATISFACTION GUARANTEED
ON ALL ITEMS
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5 U-I SUieen Tu be .. $ I.50 @. 5 for 55
5 R4 Sil icon T ube .• .. . J.l @. 3 for 59
866 A Silicon T ube .. $I0'~. 2 for '18

Bandsw lteh Cr am io 500W 2 P /6Pos. $2 1i1
5 Hy·400 Ma Choke $4 1i1 2 / $5
250 M' d @ 450 Ww Leetlyti c $S@. 5/ 510

MI CA MT G KIT T036. T03. TO IO. 4 /$1
A NO D IZ E D T036 INSULATOR .. .. 5/$ r
ZEN ERS I Watt 6 to 200V ..80a> . l /$2
ZENER S 10 Watt 6 to 150V $I (@. 6/55
STABI STOR UP to T an Watt. 20 tG/" $I

SC R.SILICO N-cc NT ROl. Rec'n F I ER S I
PR Y 16A 25,t, PRY ISA 25""

50 .50 .75 -100 1.60 1.90
100 .95 1.20 600 1.95 2.75
200 1.15 1.30 800 2 .8 5 3.60
300 1.40 1.65 1000 3.70 4.50

DC S 'l.~ Met.r/RO /800 Me $3@. 2/ 55
Sock.t Cer'mic 866 Tube 5 / S1
Socke t C.·,..",I, 4XI50/ Lo1r.t .1 .. . . . . • r SI
W.E. Polar Rcray=255A S4~• . • . .1 / $1 0
hr.ids 88Mh)' Ne. Pc .., 75c'ijl•. • .. 4/$2
200 KC Frn Sid XI.I, . .. ... . .. . . . • / S2
2 Sid./eu Pr inted Ckt Bd He. 9x l2"' $1
Finished P I". Xlal s Blanks 50 /S1
Line F ilter 4.5A @1I 5VAC 6 'M' $1
Lin. Filter 5A '!iI1 25VAC • . .. .• ! for SI
Cho 4My/ D.SA/27!} S3@ 4 /S I0
Wsld St,velll Precision ChoDpers "
P L259A &. 50239 CO·AX M& F Pairs 3/$2
Phone Patch XI",r . Auld .. . . -I for $1
fT2-1! Xtal & HOlder, surplus .. :I for $I
Insltd Bi ndi ng POlh " E BY" 25 /$1
Sun . Cel ls Seleni um Asstd 10/$1
Band Pan Filters 60 . 90, t50 en. . ! /$!
2. SMH P lwound 500 MA Choke 3/$ .
Beam Ind Ica tor Salsyns 24V AC 2 /$5
f use 250 MA/3AG 50 /5 1, SOO / $2
Oil Cnllsr Strobe. P hotofluh 25 Mf O
2000V G. E, / p yranol. $7 @ 2/$10
Res Istor Bl eeder 50K / 100W 3 fo r $1

Send 25c for Catalog
DI sta llS .001@ IOOO W VDC 10e (iV .. 20 /$1
Dieapl . 21 .004@ 1000 W VDC 15e(iV . 10/$1
Dh ea ps .0l @ IOOO W VDC 1 5e~ 10/$ 1
Distaps .0 1 @2000 W VDC 18e(iil 6/$1
DinaPi .001 (iVSK VW DC 2Ot: ~ 6 /$1
Diseaps .OO5@5 KVW VDC 25e~ 5/$1
Distaps I l OmmG/6KV 20e . • . . . . . . 6/$1
.02 'ii) 50 W VDC 25 for $1
6 or 12VAC MInifan &. Blada $1

X·Formul .1// 11 5V·60C, Primar,-
2500V @IC Ma &. fil $2~ 4 /55
IIOOVCT fiI 300 Ma. 6w~ 8A. 5V @ SA &.
125V B lu , abt 1200 VDC $4 @ .. . 3/$12
480 Vet@ 40M a &. 6.!fiI 1.5A CSD $' . 50
10 vee 5A &. 7 .5 Vet @ 5A .. .. .. . 55
6.3 Vet 1S.5A &. 6.3 Vet @ 2A . .••.. $4
7.5 Vet (iil 12A $3 @ U55

P. F ..
3DOPI...
2 10R",s

.90
1.00
1.90

4 .60
10.45

900 P iw
630 Rms

' .60
Query
' .00

Qury
QUCf'Y

-IOOPiw 600 Plw 700 Piw
280 Rms 420Rms 490 Rml

1.20 1.50 1.75
1.50 Query Query
2.25 2 .70 3. 15
5.75 7.50 Qury

14.40 19.80 23.40

D. C.
Am ps

12
• • 18

45
160

'"

10OO/iOO 11 00 / 770 1700/1 200 2-100/ 168
. 50 . 70 1.20 2.00

'All T t lll A C & DC & FU'd & Load !
1700 Piw/1 200 Rm s e 750 Ma. 10. for $10
2400 PIw/1 6aO Rm l Cci! 750 Ma. 6 for $11

"That's A Buy"
" TA B" • SI LICO N ON E AM P DIODES

Factor) T t lttd & GlIarantttd
P iy/Rms P iw/R ms P iy/R ms PIw/Rms

50 / 35 lOO/iO 2OO/UO 300 / 21 0
.05 .07 .10 .1 2

"TAB"

Sl lieon
D. C.
AmPI

12
• • 18

45
160
'40

-1 00/280 600/420 800 / 560 900/ 630
. 14 . 21 .30 .40

Ir' t Bu,. S~// & Trad , AI Ir' , // !
T ER MS: Money Back"TAB" Guarantee' Our 24thYear. 55 Min. OrdCf'
f .O.B . N. Y. C. Add
Shippinl Charoes.

56 OX PEARL S T.. BKLY H, 11201 N. Y.
PHON E 2 12.522.7300

Send 25c For CatalogIS and 25t for New Catal ol

Wanted T tlt S m (TS) & &ill ip.

• TRAN SISTOR S · SCR ' S • ZENERS l! !
full Leads f aet G/"Y T osted &. GTD I
PNPl 50 Watt /l 5 Amp HIP",r TD36 CIIU!
2N44I . 442, 277. 278 . OS501 Up T o
50/ VCBO $I @, 7 for $5
2H278. 443, 174. UII to 80 V $2@ , -I lor $5
PNPI 50 W / 2NI 980. 1970 &.
2H2075, 2079 $2 i\i;1 . l /$5
PNP SO Watt /3A . 2N1 15. 156 , 235. 242
254, 255. 256. 257, 30 1 40e @ 3 for ' I
PNP 2N6 70/3OO MW asee 5 for $1
PNP 2H 671 /1 Watt 50e 6> .-1 for $1
PNP 25W!T0 2 N538 . 539. 540 .. 2 for "
2NI 038 6 / $/ . 2 H I039 .4 for Sl
PNP/T05 S ignal S50 MW asee . .; for $1
NPN /T0 5 Si , n.1 IF. R f . OSC 5 for $I
f in ned Heat Si nk 180 S Q· . SI@ , 3/ $2
f inne d Sink Eq u iw. 500 SQ· . Sl 'iil, 2/$5
S ILICON PNP/T05 &. T Ol 8 P C KG
2 NS27A. 332 to 8, 474 to 9. 5-11 to 3,
935 to 7 &. 1276 t o 9. 35e @ 4/$ t

866 C.T . /2.5V /IOA fiL AM EN T
X f MR 10 Ky Insltd $211V• • . . •3i55

I

Down

r. To preserve for later reproduction.
2. A high.vacuum th ermionic tube used t o control

the magn itude of current fl ow. (Pl.)
3. Also ca lled antenn as,
4. An io nized layer in the at mosphere. a bout 55 to

85 miles above t he earth 's surface.
6. Representa tion of a n opera t ing system by com­

pute rs an d its associa ted equi pment and per­
sonnel.

7. The rotation of a cross-section of a waveguide
a bout the longitudina l axis.

8, The pa rts of a d igita l compute r whic h carry out
instru ctions in prope r sequence.

9. Capable of be ing hea rd .
16. Th e tra nsmiHed portion of t he suppressed side­

band.
17. A die lectric that retains a c ha rge after th e

c ha rg ing fie ld is removed,
18, A metallic alloy having special magnetic prop-

e rties.
20. Fi xed set of plates in a varia ble ca pacitor.
23. Slang expression for radio broadcasting .
24. A position of authority o r t rust.
25. A refinemen t added to a n impeda nce bridge to

avoid the effects of ca pacitance to ground.
27. A de vice, also ~nown as acoustic radar.

Solution Pg. 106

~*~**~~uuuuu~*u**u~*uuuu~~~~~~~
~ >
~ ' I I " I ,. }
~ ~
~ *t :t
~ *
~ *t 'O :t
~ *
~ *
~ *
~ *
~ *
~ *
~ *
~ *~ *
~ *
~ *
~ *~ *
~ *
~ *
~ ~
t :t
t ~
~ $45 OPERATING DESK :l:
~ FREE WITH 10 SUBSCRIPTIONS ~
g Waln ut Pe rva nee r fin ish 18" x 40" x 29" high 1}
{:t with 4 dra wers, g rea t for tra nsce ivers. Easy to ~
{:t assemble. FOB Mo. 48 Ibs. Se nd 10 new $6 1}g subscriptions. USA only. it
t 73, PETERBOROUGH, NH 03458 :t
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*
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YOUR CALL

Please c heck your address label a nd make sure
that it is correct. In cases whe re no call letters
has been furn ished we ha ve had to make one UP .

If you find that your label ha s an EE3"'&'" on it
that means we d on't know your call a nd would
ap precia te ha vinq it.

•
Solution To Puzzle on P9. 118

~ ~~****~**********************~

~ '. 1I 11 1 •• ~
>}
>}

~
>}
>}
>}

I
~
~

$160 ENCYCLOPEDIA
FREE WITH 20 SUBSCRIPTIONS ~

New American Encyclopedia in Ib vel- ~
umes, over 6000 pages, over 1100 full >}

color pictures! Completely up to date, >}

latest edition. FOB. If you have children ~
:e you should have an e ncycloped ia. Just ~
:& send us 20 new $6 subscriptions to 73. ~
:!: USA. >}

t 73, PETERBOROUGH, NH 0345B i
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*

EllTopean hams are

accomplishing at the

In terested in what

CUSTOM SYSTEMS
KITS . ACCESSORIES

I

fllll-1ij:li!!IIII!J'JI:U:11 11;II,!"j ,jllllJ

........... '.~ higher frequencies?

iiiiiil:JCIllIlJ!Illlll:ri-:iE·'~-ii.··E-ij· ii"~!ij'

Annual subsc ription U. S. A. $3.00, Canada $3.25

H. Ingw e r s en , PAoAF:-l' Box 87 , TlJP~fl e ltl. "1151. 01983

C9 d. W2KUW
All tub es bought

Electron ic it ems warded
Topping .. II offe rs

TED DAMES CO.
308 Hickory St•• Arlln9ton, N.J. 07032

ELIM INATE IGNI TION NOISE
ELECTRO· SHIELD e

YOUR ENGINE
FROM

Tell Our Advertisers

You Saw It In 73

Read C KW _ BER ICHTE, the autbc r itat lve German

quarte rly, nOW with Engli~h summaries! Application.

of the latest VHF and U.HF techniques; equipment and

antenna construction details. Each sixt)' - page iuue

packed with practical articlea written by the most

outstanding amateurs in Europe.

MORE RANGE •••
with NO NOISE

104 73 MAGAZINE



PRE-AMPS
DUAL GATE MOSFETChart

September
ISSUED JUNE

Propagation
1968

J . H. Ne lson I
•

Wouldn't

Dept. H
196·23 Jamaica Ave" Hollis, NY 11423

to 175 Mhz. $19.95 ppd.
to 300 Mhz. $23.95 ppd.
to 400 Mhz. $27.95 ppd.
to 450 Mhz. $31.95 ppd.

• Available from 5 MHz. to 450 MHz. Bandwidth is
approximately 5% of frequency.

• Two Dual Gate MOSFET amplifier stages with each
havi ng a t uned input and tuned outp ut . Each Dual
Gate MOSFET Is actua lly an integrated cascod e ci r­
cuit thus giving you 2 ca scod e circuits equivalent
to 4 triod es.

• Except iona lly low noise (2.5 DB at 175MHz.) , gre at·
Iy redu ced cross modulation a nd 10 t imes the dy­
na mic range (signa l handling ca pa bility) of the best
b i. polar tra nsistors. Also superior to preamps using
'Iunction FETs and Sin g le Gate MOSFETs.

• nterna l co nnections fo r high impedan ce AGC or
ma nual ga in control if needed .

• Type BNC input and output recepta cles for minimum
loss at UHF. Standa rd imp ed ance Is 50-75 ohms.

• Ca refu lly tu ned at our laborato ry with swe ep genera­
tor a nd oscilloscope for t he best bandpass cha ra ct er­
istic.

• Full wave UHF d iodes protect input transistor.
• O pera tes o n 6 to 16 volts DC , 5 to 15 Ma .

VANGUARD LABS

"
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GM T­

ALA SK A

ARGEN TINA

!lUSTRALIA

CA NAL ZONE

ENGL AND

HAWAII

INDIA

JAPAfI

MEX ICO

PHILIPPINES

PUER TO RICO

SOUTH AFRICA

U S S. R

WEST COAST

AL A SK A

WESTERN UNITED STATES TO ,

MEXI CO

PHILIPPINES

ARGENTINA

AUSTRALIA

CA NAL ZONE

ENGLA ND

HAWAI I

INDIA

J APAN

PUERTO RICO 14

SOUT H AFRIC A 14 l4

u.s. S, R.

~ APA N

MEXICO

PHILIpPINES

PUERTO RICO

SOUTH AF RICA 14

U, 5.5. Fl ,

EAST COAST

ALASKA

ARGEN T INA

AUST RAL IA

CA NAL ZONE

ENGL AN D

HAWAII

INDIA

A. Next highe r f requen cy may be useful at th is hour.

B. Very d ifficu lt circuit at this hour.

Good : 1, 2. 8.13, 16, 17, 19·27

Fair: 3, 4. 6, 7. 14. 18 , 28-3 1

Poor: 5, 14

Note : VH F forecasts have been discontinue due
to lack of reliable informati on.

your ad

Look good

here?
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LOOKING FOR
THE WEAK ONES?

The TEKRAD Mark V antenna has an
enormous capture area compared to
quads and yagi antennas .. . really
pulls in the weak ones, and you wor k
what you hear!

Missing' DX off the side of the beam?
The Mark V is omnidirectional so you
know where the band is open at any
time.

windstorms worry you? The Mark V
is impervious to wind and will stay up
while the quad is going through the
neighbor's roof.

Like to work all bands? Sure you do,
and the Mark V will instantly put you
on any band from 80:\1 to 10M, hori­
zontally polarized, with h igh efficiency
and low VSWR. Make your transceiver
act like a 2KWPEP rig, loudest on the
band.

The ::\lark V antenna comes to you
complete, ready to use, cut to length
with 70 feet of feedline for only $32.50
postpaid. All you ha ve t o furnish is a
mast or tower about 50-60' tall.

Order today while the bands are hot.

W4SIW/Bili
EKRAD, INC
P.O. BOX 57 VALPARAISO, FLORIDA 32580

DXERS and DXERS·TO·BE
W ant to ke ep up to the minute of what's
happ en ing DXwi se 1 S u b sc ri b e t o Gu s
Browninq W 4BPD's new weekly DXERS
MAGAZINE. 24 pag es of OX events, corn­
ing up DXpediti ons, Q SL info, pix, etc.
Rates, US surface $11.00. US air mail $12,90,
West In d ies $ 18.50, S. Americ a and Eur­
ope $23 .00, rest of world $30.00,

New rate s d ue to postal incre ase

The DXERS MAGAZINE
c/o W4 BPD

Rout. I, Box 161 ·A,
Cordova, S.C., U.S.A.

n eee 73.

After readtnz some tower construction articles in
t he July Issue of 73, I had a ho r r ible thou)('ht ; doee
the aver-age ham realize what t he com mon termite
m ilch t do to a wooden tower, if g iven the chance '!

Anyone eonatructlne a wooden tower should take all
p recaut ions to prevent damaee by termites or other
pests or decay. Consu lt yout- local lu mber or hardware
dealer for the neceeearv materials to treat the wood
and nearby ground to prevent any such damage.

Gt'orge S. Stevens WB2ZF A
Ma ys LandinI'. S .J .

Dear 73.

I want to take this opportunity to comment on the
incent ive Hcenee study sections in your magazine. I
think t hey are the best. Really, I'm learning more by
your type of presentatton than I ever could out of the
H a nd book . I believe that basically the Ha n dbook is
deetaned fror a person who has a basie knowledge of
el~tricity and a little experience of the same. CominK
in cold with ebeoluteb- no k nowledze, the Ha n dbook is
ver-y eonrustrue to me. Most of t he other hams in the
club here think the same. In other words. fine business.

G. Gt'rald Hurl'er WAf}KUA
St'('y. Huron Amatt'ur Radio C lub

Dear Ka yla,

Decided ly like what you are doi ne . T he humor i ~

splendid and your Advance Class co urse is excellen t,
Keep laughinR' a nd t he temptat ion to wring your hands
is not so R'l'eat, 88 to you too.

Jim Kaufman W Af}R[)
Boulder, Colo rado 80302

Dear Ka yla,

The b iR' " 40 meter push" wh ich you presented in 7:J
dep icts t he begi n ninzs of a n excellent campa lgn. I'm
a ll for, and would like to see 73 .1/ uUfl zf u e present a nd
lead a year lo nllr marathon des igned to e liminate the
interfe re nce caused by commercial stations o n 40
meters. If 73 wou ld fo llow t hrough wit h such an
"elim ination m arathon", I promise to urge most o f
t he h a ms with whom I come in contact t o support the
camps hen,

Poss ibly 73 can print up some pre-written complai nt
letters to be siR'ned and mailed by US h a ms to Ra d io
Moscow, VO A. BBC. etc. I bet we can lick t he inter ­
ference problem in one year w it h cooperation . H o w
about it 73 1

Marty Hartstt'in WB6NWW
Lon g Beach. Ca lif .

ALUMINUM TOWERS
Sencl postcarcl lor Literafure

••

7no lIIG lIU,D
sr; LOOlS, :yo. 'JllJ

(nt) ,*-UOO

OK , {1'1I0 1l·" . w h rl ' 1I(1 y l /'11 print "'1 8tj"U lorm Itlttr,
t" bt IIltd a" "I'IitifHl" . 1.1', ." gil·f' it (I try, It {'Uli Imlll
{' "", I",,,tll gl' umi thl' Il: o r!.: ill gttting ,igllllturtl . AlllI
otl... r i,itfU {rom r,uders us to 'IO U: to bdl~r ma!.:e I/SI'

"I -10 If' iIl be UPI'rt'riottd alld ' .111 fo !lSI'.

Dea r w a rne. Ka yla , and Li n.

After a one year trial subscription I decided that 73
was ereet. I must say your editorials are rilCht on t he
beam, so to apeak. They are my thought!! entirely on
almcet every subject.

Keep up the zood work and put in more humorous
ertfclee like Dilemma in Surplus (June '68 \. Keep
putting in lots of ads, I read them word for word.
And ... best o f all. put in more pictures with the
articles, espeetallv ones about decibels! HI HI.

Brent Ch r i!l tt' n llt'n WAf}STS

106 7J MAGAZINE



TOROID CORES
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Red "E" C ores-500 kHz
to 30 MHI- }L = 10
# 0 0

T-200-2 2.00"
T-94_2 ,94
T-80-2 .80
T-68-2 ,68
T-50-2 .50
T-37-2 .37
T·25-2 .25
T· 12·2 . 125
Yellow " SF" Cores-I O MHz

to 90 MHz- }L = 8
T-94-6 .94
T-80-& .80
T·68-6 .68
T-SO-6 .50
T·25·6 .25
T·12-6 . 125
Bla ck "W" C ores-3D MHz

to 200 MHz- _ 7
r-50- 10 .50 .30 , 19 .60
T-37-1 0 .37 .21 ,12 045
T·25-1 0 .25 . 12 .09 040
T- 12-10 ,125 .06 .05 ,25
FERR ITE 8EADS : . 125" x ,125", p. = 900. W ith Spe c
Sheet & Ap p lica tion Notes Pkg of 12 , $2,00
KILOWATT TOROID BALUN KIT: Stilt on ly $5.00
EXPERI MENTER'S 2 CORE TOROID KI T-This fam ous
kit conta ins co res, wire, a nd c ha rts so that you ca n
make your own high Q modern ind uctors for hun­
dreds of practical applications.: $1.50

MINIMUM ORDER: $1.00
Please Add 25¢ per order

for Packing & Shipping

AMIDON ASSOCIATES
12033 Otsego Street

North Hollywood. Calif. 91607

near 7 3,

R ichar d J , Malby
A PO Ne w Yo rk 09176

Dear 73.

W ith g r eat in terest I read W 2N SD 's ed it oria l o n
U FO 's. I h a ve been in t e rest ed for severa l years in this
subject. My v iews p ara ll e l t hose of t he ed it orial a nd
I hope in the near fu ture I ca n assist in th is proposed
pr-og-r a m, 1 do not k now if t here are any amateurs o n
this s ide of t he pond that a re interested but will do
my best t o fi nd out. I t h ink it would be of g- r e a t va lue
to have a n arm of t he network in E urope. I w ill kee p
my ears o n 14250 and in t he meantime t ry to sca r e up
some interes ted parties on this end.

H erb Wri ght WB61HE
si n. S o. Viet na m

Thought th a t I wou ld le t yo u kno w t hat as lous y as
t he m all ""rv lce i .. Over here, 1 fina ll y received m y
February issu e of your m os t we lcome bit of ha m n e ws
from the St a tes . My s ubsc rip tion w as mailed to you in
Nove mber at t he sa m e t ime t ha t I mailed subs t o t he
ot her t wo. 1 a m ~ett ing 73 Qu ite regula rly even
t hough late . I must say that 1 am a bit disappointed
w it h the ot her two m aga zines as 1 have yet to r-eceive
m y fir st copy. As you well know, t here is n o operation
here a n d ou r on ly contact w ith the ham world in the
s tates is t hrough yo u r magazines fo r which we a re
very a p preciative. T here a r e five hams in our g- r -oup
a nd by the t ime the magazine get s a rou nd , it is well
dog -ea red a n d equally as well read and appreciated.
Keep u p t he good wor k. J us t t hought 1 wou ld toss t he
roses w here t he y a re j ustly d ue. We do make g ood
use of it a nd it does ge t passed around a n d t he n fil ed
in t he operating room .

V. S. Alexan der8e n

DIODE CIRCUITS HANDBOOK

"ARCTURUS" SALE
• T uhe cartons OAVG etc. size, $2.15 pe r 100. 6S~7 etc.
stze, $2.5,"; per 100. 5UlG B stee. $2.95 pee 100. 5UlG
size, .031' each.
• 7" no· T \' bench tes t ptcture tuhe with adapter. :-'-ll
ion trap needed. Ca t. ::7 111'7, $7.!nl.
• RU!con recuner . octal- based replacemen t for 5Ul, 5Y3.
[,MH, !;AW4, 5T 4, 5\'4 , 5Z4. wun dIagram . Cat. :I:
H('ct 1. sse each.
• 5 transis tor Circuit hoards contatntne up to n t ran­
stators, plus diodn, eeststor s, caoacuoes. I'll'. Ca t. ::t
THl O. 99c.
• Kit of 30 tested gerrnantum diodes . Cat. ::: 100, 991',
• IlCA - llO· t1)'baek tran. forlM r, latest type, Includes
sehemallc d ia gra m, appllca ble to any T \ '. Cal. # UIl- l ,
,:!, su.
• r'oroe }'okes. ,0· for aU round color CRT·s. Ca t. :t:
X ll('70, $12.!15. !lO° fo r a ll rectangula r 19 to 25" cotoe
CItT's. Cat. # xucse. $.12.93.
• T ransistorized V.II , i". tuners osed In 196,1 to }!lB, TY
scts made b)· Ad mira l , He A , xroto rota. etc. Removable
lIearlng lna}' vary from one make 10 ancmee. Xel'd only
12 volts d.c. to function . 1\'0 tllament votteee need ed .
•:as)' replacement units. Cat. ::: r, ll.1<'.567, $l .!l5,
• I T.ll. f' . T uner- or l ld na l units as used In T \ ' sets such
as n eA , Adm tra f. ell.". l."o,·eri"g channels H throogh S2,
as nart fJf #9H H73-2. l'o mpll."t l' wtth lube. D rive gear­
lng is r"movahle. Can be used In most 'ds. Cat. #
l:. H.F. :-1, $4.n5,
• 1<' , )[. l une r- II III"l a mplifier tuning unit. 'runes f rom
liS 10 108 me. C"ntain" two 10.7 ) [c, I. F . tra ns formers ,
one 10,7 sound dtscr Imtnater , It . }/'. oecmator and mixe r
stages and I:!OTfl tube. I. F .'s are standard ' . 1( " tm e.
t'treun dIagram for bultdlng F,:\1. eartro Lneluded Also
plan for hu lidl ng P, :H . tuner. s am's pno totaee ::tG20
shows :! anntteaetons. I fll r radio, ) for H f-F hl el rtv
tune r an d ampllfler , Ca t. :t: F .\f-211, H.iJ5,
ilcnd for our free rata loll' listing thousa nds of similar
best buvs in tubes. pa rt s , k l t s , transistors, rectifiers, etc.
Orders unde r $,1 .00, add 501' handling charge, Include
4% of dolla r value ct orde r for pos ta ge, Canadian post­
age $1.00 extra .

ARCTURUS ELECTRONICS CORP.
502·22nd St. , Union City, N,J . 07087 Dept. 73

Phone: 201-UN 4·5568

An Invaluable refe rence b oo k.
Covers rect ifiers, mete r ci rcuits ,
mixers, detectors , m o dul a t ors,
p roducts, FM d etecto rs, no ise
limi ters, sque lc h, AGC, BFO'/Q­
multlp lier, xstr p ro tection , AFC ,
Varica p tu ning , audio clippe rs , FM
mod ulator, balan ced mod s, ve rec­
to r mu ltiplie rs, fie l d -s tr e ng t h
meters, wa ve mete rs, RF probes,
du mmy loads, SW R b ridge, tach­
o mete r, noi se generator, sq ua re­
wa ve g e n, ze ners, control circu its,
vo ltage co ntrol, etc , III differe nt
circu its.

An absolute steal at $1 .
73 MAGAZINE

Peterborough. N.H. 03458

---

Dear 73.

A ll U S hams and r elations visiti ng S pa in are a ll
times welcom ed a t t he home of ve ry o ld OM, V . S .
A lexan dersen, well known in the A mat eu r Wor ld be­
t ween 1927-1936 as ET2X , ET3CS a nd E S3C X. I'm
not active anymo re , but I'm s t ill a ha m . A ddress
Ca m ino Son Toells 37 , St. Augustin , P alma De Ma l­
Iorce , Balea rea , S pa in.

Dear 73 ,

Please pass along the word that I still have a bulk
(300+) of National Zip Code Di rector y fiye r s t o pass
out f ree to anyone se n ding a request .

E arle and Ma rilyn Md vor
Box 8151, Rochester, N.Y. 14 617
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GATEWAY
ELECTRONICS

6150 Delmar Blvd., St . Louis, Mo. 63112

12 Volt Tra nsisto r Power Supply fo r
G E 25 Watt Prog ress Line Ra d io $24.00

G E 4 Fre . Osc illa to r Deck for GE
Prog ress Line ISOme units. Pro­
vides osc. siq , for xmt r and re·
ceive r $14.50

40-0-40 mic ro-a mps Zero Cente r
Mete r $ 2.95

12 Volt DC - 117V AC Inverter
Parts Kit 200 Watt with d iag ram
and instructions. less case ~ _ . __ .$ 14.95

Jennings Vac . Var. Ca p . (UCS-300)
with motor drive 10-300 Pf ........$35.00

Telephone op . headset (Weste rn
Electric) $ 8.50

Minimum orde r $5.00. Sorry. no ca talog
at this t ime. Write for specific it ems.
Watch for ou r fut ure ads in 73. Stop in
a nd see us when you' re in St. Lo uis.

U. S. CRYSTALS
Surplu s Crysta ls - Amateur

FT243, DC34, C RIA!AR, FT241,
HCb/ U and other misc. crystals

WrIte l or Free Catalog
U. S. CRYSTALS
Los Angeles. Calif.

po, Box 78) 97

Rene.lllmeter SWR B rldp w/),Ieler. 30-1000mc. ,_ . EX 8.50
BC733F I OS· 110me Convert . 10 Sal till te Recn'. . . . . •:X 8.15
TSIOI9/APM72A 9 :Mete rs 3UI ' I-CRT T ests APG30 EX 31.50
T465 /ALT7 200W Xmltlr 168-3:::;;!me ",/'1. 6161'1 .. E X 19.50
T465 Sch.matic pp. 1.00 . .•..Complete :Ulnull PP. . . .. 6.56
TCSl2 X mlttr/Re'C\T Cont rol Thn with SPE'lker •. . . EX 6.75
R4-U/ARN 50 330mc UK 'fr 11 T ubes 3 Cavitiu EX -1 .15
Jenes :So. 51-1.23 ~I (('roml l ch Doubll"r Coupler E..'X 12.56
C31 66/APS388 Control Box w1th lleter . . . . ..• . . . . EX 4.56
C/8 A. R.C. Trpe 12 EQuipment Control Box ;'\"EW 1.50
CI451 Coo trol Box ror R550/A llll40 neeerree r .x 1.15
C76D8/A Control Box (or AR:-i 148&C n eeetrers Lx " .50
(;.$5 Connol Box for ARCl , -I k 12 . :qulpment K.X 1.35
61 61 T ube w/Connecton . 106 Watu to i200mc EX 6.15
RIOIA /ARH6 100. li50kc Rece iver. F our Bands •. EX 21.50
I09IB /ARH6 4~ X U'll'alon Unrlng I ndicator EX 1.50
AS 31 3B /AR H6 Stu lon !'Ieeklng Loop. 100· 115Okc EX 6.25
RT316 /APHI2 160-234mc Transceiver w/Tubea EX 12.50
1D169C/AP N12 3JP i CUT HcoPe. Con S witch •. :SEW 12.!'iO
AM3DO j nreetene Amp 11' / 4 Tubea and Dynamotor .. I';X 3. 25
PP336 Main P ower .supply ror APR!! Receiver . . . . Jo;X 16.50
PP331 1APR9 K lratron Supply rcr T X130, TX13i .. E X 10.110
10 226 Panoramic I ndIca tor for APR!! Receiver .... lo;X 14.110
R316A/ AR R26 14·Tube 162· 174mc A:'[f F:'1 n ecve. I...... 22.15
PP468 Power SUllllly ror Il3 1/l A ReceIvers 400cy I.N 4.75
C610 Control Box w/ 4 T ubes ror n :H 6A Rec\"t s Jo;X 4.50
Scope Xformer 1 !l~ OV@ 3 111 a 5 1<'11 Windings 60r)' UN 4.15
SA 325/ U Coaxtal Swttch SI'4T . SVDC Srotor ,. I';X 6.50
Ada plor Cable l'L259 II) US C Panel Socket .. , . . LX 3/ 1.75
OHM IT E Z-50 RadIo 1"r equenr)' Chok" . . .. . .. •. . EX 6/ 1.00
Rt . Angle Drive w. Uean, Unln"ral l, '4~ Sbafts .. l.""X 2/2 .50
Feed .tllru Capacitors 15 on Panel . ...T hree P anela . . . 11.00
SHC (UG 290/U Coulal P anel !'lockets EX 8/ 1.00
COIX 6· long w/ BXC (U0260A/U) 1'!ug each end EX 5/ 1.00
Coax S" wll R XC l 'lug & 1 BXC Panel Socket .. Jo;X 4. /1.00

E C HAYDEN SO, 2" , ~oy ~oi" Lo.i, .
• • MISSISSippI 39520,

Prices : FOB Bo y Saint louis. Terms: Net. Cash.

108

* Price-52 per 25 words for non-commercial ads: 5 10
per 25 words for bllsln ess ventures. No di splay ads
or agenCy discount. Include yOllr ch eck w it h ord er ,

* Type copy, Phrase ond punctllot e e xactly as you w ish
it to appear. No all-capitol ods .

* We will be the judge of sultob ility of ads . Our r e­
spon sibility for errors extends only to printing a eer­
eeet ad in a lot er issue .

* For 51 e xtra we can mointain a r eply box for YOIl.

* We cannot ch eck int o ea ch advertiser . so Caveat
Emptor • • .

DAVCO DR30 WANTED. S tate price a nd condi­
tion . J . A . T y son , W9JXD. 5345 University A v e .,
Chicago , Ill . 60615.

WRL's USED CEAR h a s tria l-term s-guaran tee!
SR46-$94.50 ; SR50C- $19S.95 ; HW12- $89 .95; HW22­
$89.95; Gala x y V-$289.95; Gala x y 300-$159.9:i;
T X 62- S99 .95 ; 75A3-$229.00; 5IJ3-$395.oo ; N C -300
-$149.95; RME6900- $14S.95. Hund r eds m o re-s-tow
p rices-free B fu e-Book list. W r ite WRL, B ox 919,
Council Bluffs , Iowa 51501,

VERY GOOD LATE MODEL NCX 3. Several m od­
ific ations , outboa rd 10 kc receiver tune . ALC, and
sp ea k e r. $150. AC power s u p p ly, $35 . W7QBT, 890
W . 21 Street , Eugene , Oregon 97405.

WANTED, A NY CO N DI T ION; YOM , VTOM ,
W eats t o ne Brid ge . Re sista n c e D e c a d e Box , m eter
m onume nts . Gil B a rbe r , 4155 E . Carey , Las
Ve ga s . Nevada 89110.

N C X -5 M AR K II .rod NCX A in excellent cond i­
tion . 8450 cash . W r ite K5TSR , 102 W . R a m p art Dr.•
Apt. Q 203, S a n A n tonio , T e x a s 78216.

HALLIC RA F TERS HT 32, like n e w , $250. Glo b e
King 500A 160 through 10. CWo Al\.I. with your
exciter v... ill run 700 w atts SSB. A LC. e xtra fin a l,
VFO. 8195, like new. 3-5 KVA generator . 8200.
Ship. John Smith , I f1 ~4 Dolp hin Blvd .• S t. p e t e r s ­
burg , F lorid a 33707.

FOR SALE: HEAT H 58·301 r e c . wi t h C W filte r
factory aligned , $260.00. Knight P 2 SWR b rid g e,
$10.00. Heath K it H 0 -10 e lec t ronic k e y e r , $35.00.
In s t rogr aph cod e pra ctic e keyer with f u ll s e t of
t apes , $25.00. Ameco c o d e prac tice o sc illato r a n d
C W m o n itor, $5.00. Va lue of a ll equipment new,
$390.00. Will se ll i n d iv id ua lly or as pac k a ge fo r
:;;325.00 . D . Willso n , 7803 Dawn Rd ., Ci ncinnati ,
O hio 45237.

MODEL # 28 KSR, 5295,00. Write {or list of 10
y e ars' s ur p lus, RTTY , FAX, etc . G . White , 5716
N . King's H ig h w a y , Alexandria, Virginia 22303.

WANTED: I ssue s o f 73. Oct. '60 to D e c . '62, J a n .
'66 to Dec . '67. Kirt Fanning, 6021 E d gewo od,
LaFrange , Ill. 60525.

73 MAGAZINE
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FOR SALE: Motorola 80-0 , 12v , com p lete and a
Link sours . llOv base complete, bot h on 52.525HZ.
$120 fo r t he p a ir . WA9GVE, 7424 Illino is R d ., F o r t
W a y n e , Ind ia n a .

FOR SALE: Clegg Apollo S ix Linear A m p lifie r .
Brand n ew! B elo w cost! Co n t a c t J a ck B a tts , F ive
O ld Tavern R o a d , W a yland , Mass . 01778. P h o ne
653-6891.

NO R E LCO VIDEO TAPE RECORDER in p e rfect
co nd ition, ta pe a nd all a dd itiona l parts includ e d ;
CCTV came r a - S1l5 .00, vtdtcon-c-stu.oc, Vidieon
Yoke - $lO.OO, E lg e e t 4" T e lepho to lens-f2.7; R e.,
verb-SI5.00; Sim pson 260 VO M - $35.00; H eath RF
S ig nal G enera t o r IG -102, SI5 .00: E ICO R-C Brid g e
& RLC Compa r a t o r - SI 8.00: T a chometer-$ lO.OO.
W a n t e d : 6M SSB Tra n sc e iver. W B 2GKF, 506
Mount Pro s pe c t Aven ue, C lifton , N .J . 07012.

FOR SALE: Complete Hallicrafters s ta tio n in ex­
cellent condition . HT-37. and S X-IOO with R-66B
speaker. $300. James Winter, RR 2. H u r o n . S .D.
57350 .

THE HAM-DINGER: W arr e n (O h io ) A .R.A. lith
Annua l H a m f e s t , Sunday, Au g u s t 25, N e w ton
F alls , r ain or s h ine. Follow arrows f rom R t . 534
or T urnpike Exit 14. T a lk - in s tations, 10-1>-2- .
Prizes, s w a psh o p , homebrew-c ode contests , XYL­
YL program, r a g c h e w s galore . F ood sold o r br ing:
pi c nic . F or H am fe st b u lle tin w r ite W .A .R.A., B o x
809, W a rren , Ohio 44481.

TWO METER FET PREAMPLIFIER. T y p ic a l
r pe c ific a tio n s : 12 D B or better gain with le ss
t h a n 2DB n o ise figure . $10.95 postpaid . Co m rnu nf ,
cations A s soc ia t e s , P .O.B. 13275, St. P e t e r s b u r g .
Fla . 33731.

HALLICRAFTERS HT32B; S275; N C-300. $125 :
m a tching p r 813's GG lin ear with p w r s upply, $50 :
TR~4 with ac p wr s upp ly a nd s peake r , $500. B eau­
ti ful. K6SUQ . 5 R y d al Court, O ri nda , Calif. 94563.

WANTED: Heath-VX-l. A lso G -76 A C power s u p­
p ly, m ust b e in fin e conditio n . Cash . G. G y san ,
53 L o th rop St., Bever ly, M a ss . 01915. Pho n e
922-3850.

FOR SALE: VHF EQUIPMENT: G meter SSB,
HX-30 a n d H A -20 line ar. factory wired , mint con­
d ition with manua ls . $245 .00. G o ns e t communicator
II-B. 6 meters , 12/ 117v in mint condition with
manual, S115. Gonset ':;3350. G-76 DC power supply
ta u transistor) , SSO.OO. W I VYB -J . Gysan, 53
Lot h rop S t r e e t , Bever-ly, Mass. 01915. P h one :
922-3850.

TOROIDS, u nc a s e d 44 o r 88m H , a lso ind ivid ually
e p oxy e ncased 88m H fo r standards, any 5 , $1 .50.
255A relay $2. 10, 18B so c ket 70¢ a ll PP USA .
E. W . Evans , K4 0EN, 220 Mimo sa Ln., Paducah ,
K y . 42001.

" S A ROC" FOURTH ANNUAL fu n convention
schedu ted J a n u a r y 8-12, 1969 , in Hote l S a h ara 's
ne w space convention center, L a s Vegas. Nevada .
Advance r e g is t r a tion closes J anu a r y 1, 1969 .
Ladies program in Don t he Beachcomber. T e c h ­
n ical seminars, FM. MARS , RTTY. QCWA ,
W CARS -7255. Registration $12.00 per person en­
tities " S A R O C " participants to special room r a t e
SIO.OO p lus room tax per night single or d ou b le
occupancy, admittance to cocktail parties, tec h ­
nica l seminars, exhibi t area, H o tel Sahar a 's la t e
s how , Sunday b reakfast e q ua l t o any b anquet
din n er, ask a ny " S A R OC" vetera n . B-rochu r e
p la nne d November mailing fo r details Q S P Q SL
ca r d with Z IP Southe r n N evada ARC , Box 73,
Boulder City, N evada 89005 .

ARC-I Transce ive r 100-156 Mc, 25 W a tts AM ,
with tubes, schematic , conversio n info for

2-mete rs. Used , good. 50 Ibs. $20.00
ARC-I only, less t ubes, $ 12.00

BC-22 1-A K with AC Power, C a lib. Book & Xta!.
$95.00

TS-174, 20-250 Me. Fre q . Meter, on rack pa n ~1

with AC Powe r, Calib. Be ek & Xtel. $95 .00.
B ru~ h BL-202 2-e han ne l osci ll og ra ph,

Used , Exc. $90 .00
Sorense n 30005 AC Line Voltage Re g ul ato r,

3000 V.A. Used , Exe . $125.00
Non-Linear-Systems 45 1 Dig ital Voltmeter. P,U.R.

Send lac for flyer listing surplus e q uipme nt ,
test e q uipment , new a nd used ha m g ear.

JEFF·TRONleS
4252 Pearl Rd. C le veland, Ohio 44109

GO VHF
Go 'VIIF, the n s)' 'VHF Assodates wIY. Send tor du crlptln
Techn ical Bulletins descri bing our ecmntete Une (It TRAS­
~ ISTOR REC}~IVISG COXVERTlm S Ind 'VARACTOR
}'REQ UENCY M ULTIPLIERS tor 50. 144. 220. 432 and
1296 101Hz,

VHF ASSOCIATES, INC.
P.O. Bo. 22135. DENVER, COLORADO 80222

LARGEST SELECTION in United States
AT LOWEST PRICES-S~4B hr. delivery

Thousands of fr~ueneiel In stcd.
Types Incl ud e HC6/U, HC II/U ,
FT-241. FT·24), FT·I7I. ate.
SEND lOt; for eat. loq with oulll.tor
circuits. le'und.c:l on first order.
2400B Cryatll Dr•• Ft, Myen, Fl• • SUO,

EASY CONSTRUCTION
MEANS

UNIT CHASSIS
WRITE

DEVICES
BOX 136. BRONX, N.Y. 10463

Ge t mo re watts per dollar
Send fer fre e Iist-

.xc~on . ,\ (':!IIO. both $:WI.Oll: HUIl .i ll/f. n "mo.. ~ U9.i. 1I0;

~"'an sou. n ,·mo. , U~o.oo: 3:,11 tcr $3411.00: ),Iarkll I.I n. ,
n e mo.. ~.;;iO.UII ; Coll ins . :i~ :-l:l. ~r.",(\.O O: lIalll eran ..~
!,l{ ~ OIlO .\; I' ~ O O(j . hoth H~:,O . l IO : l· ~ ...d ror f,!lfI5.00.

FRE C K RADIO &. S U P P L Y CO .. I N C.
38 Bi ltmore Av(nue • Ashtvi lle, N.C. 28801

T. T. Fra k W4W L 7C ~ -254-9.55 1 Doull Jones WB41HO

"THECOMPLETE HAM STORE"
WHERE YOUR DOllAR BUYS THE MOST

All lead ing lines of a mateur gear:
W e give best trade-in a llowance
for your gear on new equipment :
Ca ll us for the best dea l:

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS
927 N.W. 1st. St.. OKLA. CITY, OKLA. 73106

Phone 405-CE·5·6387



WE PAY CASH

FOR TUBES
Lewispaul Electronics, Inc.

303 West (rescent Avenue
Allandale, New Jersey 07401

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
$21 .95 to $4 3.95
THE VIBROPLEX

co.. INC.
833 Broadway,
N. Y. 3, N.Y.

TRADE YOUR
SURPLUS

FOR BRAND NEW GEAR!
Your surplus can easily ma~e ill good down pay­
ment o n bra nd new ham eq uipment. Se nd me
you r list of surp lus a nd tell me what you wa nt .
Bill Slop, W4FHY

Write-Wire-Phone 1813J 722.1843

SLEP ELECTRONICS COMPANY
2412 Highway 301 N. Ellenton, FL 33532

No ho~ing 'found , we pay fast • . • in 24
hou rs ••• and we pay more . We 'll SWi ll or
trade new equipment too . • • We quote fl sl
too . We erse ~y lor shipping, insurance, etc.
You call ful, now. collect . for fast quote.

SPACE ELECTRONICS
di.,. 01 MILITARY EUCTRONICS CORI".

II Sumlllit .... Ye• • East Pa t _ son. N. J. 07407. (201) 79 1·5050

ETCHED CIRCUIT BOARDS
:\'0' IN! T u ns. . 2.7S xovtce ree. . 2. 7~
IlTTY E neoder 2.M ItTTY Decoder 00
nit' lJI pPH ••..••.•. 2.2~ f(WR Bridge 1.25
Lab !luppl)' 3.50 lH Con\"erter ~.75

x erer 4.95 CI' u sc. ) (on 1.25
Send crdn or Catalog r~quut t o . . .

HARRIS CO,
BOX 995, TORR IN GT ON, CO NN. 06790.

r'cnn. Hes. add sales IBX.

SURPLUS SALE

RTTY GEAR FOR SALE. List issued mo nth ly , 88
or 44 M Hy torroids 5 for $1.50 postpaid . Elliott
Buchanan & Associates . Inc .. 1067 Mandana Blvd.,
Oakland, California 94610.

3000 V @ 3~F brand new GE Pyronal oil capaci­
tors S3 each. Can mail. 3-lbs each shipping wt.,
FOB. P . Wandelt, RD :t 1, Unadilla, New York
13849.

WANTED: Military. commercial , surplus Ate,
borne, ground, transmitters . receiver, testsets a c ­
cessories. Especially Collins. We pay freight and
cash. Ritco Electronics , Box 156, Annandale , Va .
Phone 703-560-5480 collect.

CLEGG VENUS 6 M SSB serial 100 33 w /sc ps
a nd A POL LO L INEAR 1200 265 . Both units re­
cen tly fac tory c hecked . Include d SS Booster 708
308. Everythi ng $450.00. Eastern Penna. W r ite B o x
968. clo 73 Magazi ne.

SELL. Excellent CE100V, $495. Kent Markel, Box
144A RR I, Lexington Park, M aryland 20653 .
301-863-5967.

FOR SALE: SXIOl-$100; Knight RlOOA-S70;
Ranger II-$150; DX60--S40 ; HW32-$75. Don
Ahonen, Rt . I , Bx 291A, Lisle Road , Owego, New
York 13827.

WANTED: HA-I0 LF/MF tuner, n ew o r u sed .
F . Rafalowski, 525 Home Ave., Trenton, New
Jersey 08611 .

tjELL/TRADE: Collins m echanica l filters. F455N-20
12kc) , F455N-30 13kc) , F455N-40 (4k c), o n partially
canabalized Collins sub-chassis 5407577006. Will
remove filters o r send sub-assembly. Trade for
or buy 500kc filter s for 5IJ4 receiver : F500B-31,
F500B-14 , F500B-08, or w hat have you that fits?
W . A. Kernagha n. 1752 Kilohi si ., Ho nolulu ,
Hawaii 96819.

FOR SALE: Thunderbolt. Complete w ith spare
tubes. Will ship . $225. K6H LO , 511 Oak St., Rose­
vft te , Californ ia 95678.

THE CENTRAL NEW YORK CHAPTER OF
qCWA will hold its a n n u a l b anquet a n d meeting
o n September 28, 1968, a t Hanson 's Hotel , Oquaga
Lake, Deposit , New Yo rk . Cocktail QSOs f rom
5 to 7 p .m. Buffet dinne r a t 7 p .m. and busin ess
meeting and e lection o f o ffice rs a t 8 :30 p .m. All
QCWA members are invited to attend a nd e njo y
this program. Use e x it 83 from the East , exist 82
from the West, o n route 17. Tickets $5 . For fur­
ther information c o n tact Clark Galbreath W2AXX ,
III Keeler si ., Endicott , N .Y. 13760.

FOUR CORNERS FIELD DAY! September 21, 22.
Club s tation K5WXI will operate 15, 20, 40 and
80 meters SSB and CW day and night. "5 0 7"
award for working this station.

THE FOUNDATION FOR AMATEUR RADIO will
h old it s annua l H a m fe st on Sunday, September
22 fro m 1000 u n t il 1700 hours at the Gaithersburg
Fairgro unds in Gaithersburg, Md.

We han' to mere a quant ll)' or IDatn lai out of one "f our
~lu ragl' a reas . and need rcom .
~hnJ' par ts , assemblil's and ISlortl'd malerlal will be aold
" eost (or belo.n on a tln<t rome tlrsl served basIl.
tlur .peela l sale t1Hr Is •• allahle by lelldl llK 3 unu sed 6('
poSlaKe stamps to ('Ol er posta.e &. handllllll:.

alGELOW ELECTRONICS
P .O . BOll 71

I 10

Bluffton, Ohio 45817

THE IOSCO RADIO CLUB presents its 4th annual
Northeastern Michigan Ha m f e s t on October 4, 5 , 6
at East Tawas, Mich . 60 miles north of Bay City
on US 23. Programs will begin Friday, October 4,
at 6 p .m. ending Sunday afternoon at 3 p .m. For
add itional information contact Jerry Mertz
W8DET or Glenn A . Pohl K8IYZ.
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Sal.
o 20 ..o 2Sco ,J 1f

P.O. BOX 942 A
l ynnfield, Mass. 01940

RTL Logic
-&6- C to + )25- C
Electronics World:

MICROMINIATUIE

SILICON RECTIFI~
Actua l Size~~

PlV Sal. PlY
50 0 5. 600

100 0 7"00
200 0 9'1000
400 0 12'

1.
AMP

lO¢, for bargain catalog on 0 100' s of $1" Poly
P a k assortments, 0 t ra nsistors, rectifiers, zen.
e ra, I Cs , T' r-inea, SCRs, etc., 0 parts & equip.
merit, "It's th e hottest bar-gnfn parts catalog in
the industry."

CIRCUITS! !

FAIRCHILD ••

LINEAR AMPLIFIERS wiln cifelli'. " dohi

o 702C WIDE BAND DC $3.9.
[J 70JH RF- IF·FM •••........•...•..••.•....••.•...•....•... $1 .49o 709C HI·GAIN OPERATIONAL $3.91o 710C HI·SPEED DIFF. COMPo $3.98'o 711C DUAL COMPARATOR $4.9.

W e inoludc

30 Basic Ie Projects
RADIO·ELECTRONICS

January & J U LY 68

55A
[J .50o .75
!J 1.25
0' 1.50

BLBO
2 .30

0 2. 70

12A
D .20
D .25
D .39o .50
D .75
D .90o 1.15

IN-LINE
CIRCUITS

6A
D .16
D .22
D .30o .40
D .55
D .75
D .90

3A
D .0 6
D .0 7
0 .09
D .16
D .20
D .30
D .4 0

fAIRCHILD
INTEGRATED

EPOXY SILICON TRANSISTORS
o 3.FK-4046, lW, a .SA, npn , 250Me $1.00o 3.2N3S68 , 3S0MW, 2ooMC, 2ooBVC , NPN $1.00o 4~2N3S63 . NPN, 6OOMC, 200MW $1.00o 3 -2N3683 . NPN. l000MC. SMA, 200MW _, $1.00o 3-14 WATT, 8.5000, "pn. 3A •.••. ... .... •......• -$1.00o 4.2N4313. PNP. 6OOMC, 200MW ......•. ..... • $1.00o 4.2N356S , SOOHFE, npn , 200MC $1 .00

r.IfH, wi'" data ,h•• h
o 930 DUAL 4 INPUT GAlE & fXPANDER I$I .OOo 933 DUAL INPUT EXPANDER ....•............... $1 .00o 944 DUAL POWER GATE $1 .00o 946 QUAD 2 INPUT NAND/NOR GATE $1 .00o 952 DUAL 2 INPUT INVERTER GATE $1 .00o 953 2-2 ·3 INPUT AND GATE •....•....... ..•... . $1.00

8 954 DUAL 4 INPUT AND GATE ..•..._..•...•..•. $1.00.
955 8 INPUT AND GATE W / 2 INPUTS $1.00

o 956 DUAL INPUT BUFFER: $1.00.
100's of other Ie 's including; Ftip-Flope, Regis.
tees, Adders . etc. Write for lis t ing .

Terms: add p ostage. Rated: n et 30, cod's 25%
Phone Orders: Wa kefield. Mass. (617) 245-3829
Retail: 211 A lbion, St., .Wakefield , Mass.

400mc
5 for $1~~~J
2N706 0 ~
WaH, 1Vc• H,. J in C! Ji
.5 130 IT" .3OO [I 50 C§

PIV
50

1DO
200
4DO
600
8DD

10DD



LIBERTY PAYS MORE!!
PRESTEL FIELD STRENGTH..METER

Only $120.00

IModel 6T4GI

Frequency Range: 40 to 2)0
and 470 to 860 Megahertz.
C alibrated outward from to
t o 50,000 Microvolts . Nothinq
makes it easier to properly and
speed ily find the correct place
to insta ll TV, FM and Com­
munication Anten'las. You can
measure and hea r the signals

this 4112 volt battery economically powered
There is nothing else like itl

\ .

with
unit.

,.,...,, - '-

WILL BUY
FOR CASH
ALL TYPES

ELECTRON TUBES
SEMICONDUCTORS
Military Electronic

Equipment
Test Equipment•

•

•
•

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212·925·6000

Kaptain'5 Komponenls, 67

Leger Labs. 85
Lewispaul , l iD
U berty, 11 2

Mn hna. 91
Min ion. 15
Mont, omery Geodetic Services,

97
Mosley. 4 1

Nlt'l ARRL Convention, 104

Om ega. T, 57

Pal omar , 37
Pickering, 6 1
Poly Pati, I II

Rad io Amateur Call book, 99
Radio S haek. 55
R&R , 102
Redll na, Cover II , 68, 69
Rohn, 5

Sal eh, 98
S ' ntl'y, 39
S le D, 110
Sound History, 35
Sllato/ Mll ltary, 110
Stolla r, 46
Rwan, II

TAB, 103
T AB Boob, 9 1
Tel Rad, 106
T. lrel, 18, 29

Wuteolll. 99

73 Malu ln. , 25, 92, 93, 101.
103

U KW. 104
US Ctystals. 108

Van guard, 36, 40, 73, 85, 90,
101, 105

Vibroplex, 110
VHF, 109

INDEX TO ADVERTISERS

JAN Ctystal, 109
JetlTroniu . 109

Inter nat ional Cryital, 3

Adi rondack , 103
Aerotron (Ameeo) , 67
Amber lnd., 103
Amidon, 107
AreturUI , 107
Arn;w Saln, 103
AT V, 98

EpI llon, 37
Estel , l IN
Evan s, 58

Fair Radi o, 112
FM Maluino, 26
Freek, 109

Da mn , Ted. 104
On len . 109
Orake. Ccver IV
OXer Mal u ine, 106

Ga in, Ine., 33
Galuy, Cower III
Gattw.y Eleet ron ln . 108
Gatewa,. Towen, 106
Goodh.... t, 100

HaITI•• 110
Hayden, loa
Heath, 19
Henry Radio, 13
Hi Par, 97
Hunter, 3S

B.C. Electro nics, 91
Bol A ir, 100
Bl g( low, 11 0
Bob' . Amateur ' Electronics, 109
BTl ( Hahtro m), 37

Clen. 84
Crabtru'. , 23
Cushcraft, 24$ 16,95

19.95
14.95
19.95
22.95
12.95
9.95
9.95

18.95
24.95
12.95
3.95
9.95

World ', " BES T BUYS"
in GOV'T. SURPLUS

Electronic Equipment

RECEIVERS:
RCAF GR-IO-195-UO K C &: 1.4-31 xrc, U5ed, Checked: $99.95
BC -603-~0 · 2 l' . 9 llC nl g eeetrer With tensitlrlty and squelch:

ned, 'xot Checked: . . $22.95 L ied. Checked for cn.: $32. 95
BC·348 Reeel rer- 200-500 KC and 1.5·18 xrc w/CrYttal P hasing

liFO, and verruee T uning, AYC, l lYe. Prices : Used , len
Dynamotor : S69.5O-Ueed, leu Dyna motor, operat ion checked :

$79.50
$1 8.95Power SUIlP ]Y ror BO-348- 115 VAG " New :

COMMAND RECEIVERS - TRANSMlnlRS:
II C·453-190-5.50 KC, with D}'namotor . . • . . .. . . . . Used :
BC-454--3.0·6.0 MC, with D}·na motor ... . _...Re-Xe\\":
8 0 ·455--6.0 · 9.1 lrc . with D}·namotoc . . . .• . • . Re-Xew :
R-25/ARC-5--1 .5-3.0 .ltc, Ie... D}'na motor •.• .. • .. Xe.. ;
R -28/ARC- 5--100-156 MO, lell D)·namotor Used:
T·18/ARC- 2.1·3.0 llO Used: $9.95 X PW :
T -20/ARC- 4.0-5. 3 :Me Used : $6,95 . • . . . . Xew :
T·ZI/ARC- 5.3 ·1.1 :n e l:"sed : S6.95 Xe.. :
T·22/ARC - 5 1.0-9.1 :llC Unused :
T·23/ARO-IOO-1 56 MC , ~w :
II C-969- 3.0·4.0 llG , Oov't. Reeondltlorbl :
II C-456 Mcdula tor-e-Use wltll C-ommalld 'r'ranemntera . . . .
:UD-1 / ARC-t. llodulator-ARC-5 and C'omm. Tralli . . .

RECEIVER - TRANSMITTERS:
n C-620 F~( TIUXSCEIVER- 20-2l'.9 llC C'ry5tal centrci . and

PC· 91 PO"l'r 8upply---6/U VDC •.. . ....•.. ne-xew : $19.95
nC·6S9 F)r TIUXS CEIYEn- Zj -38.9 ~IC Cryital Control, a lld

I'E-I li Po....er S upoly---6 /1 2 VDC ... ......• R e-Xew: 19.95
S CR -52! RECEIYER-TR.\XSlIITrER-A.\r Four Cbannel Crys .

la l Control-tOO -tali ),IC Vied : 29.95
ARC· 3--IOO-I .'iG l lC 8 Channel Cn'l ta l c emrct AlI-Ain' raft

};quip. Eleetric nand Chanl[ll. n - t r / ARC· 2 Becelser-e-Used : 24. 95
T -61/ARC-3 T ransmitter n e. New: 29,50

Prices I '. O.B. Li ma. 0 .- 25% D ejJoalt on COD's.

BIG FREE CATALOG_ xew edmon just ott the prest!
Send ror )·our ,,'n ,.; ,.; copy today. Addrus Dept. i3.

112 73 MAGAZINE



Tt.t Du
The experts know that matchle ss performance can only be achieved

through matched components .

That's a sound princip le to follow whether your interest is racing
engines, go lf, fi shing or doing a better home laundry. It's an even more
important criteria when yon travel the world as an Amateur Radio
Operator.

You travel the first class ticket when you go on the Galaxy line,
Matched com pone nts, balanced and precis ion produced to perform as
a perfect team. A team that will take you anywhere in th e world ... and
bring the world to you.

We're H ams ourselves, so we know that's what you want from your
equipment investment.

See th e Galaxy lin e at your dealer's. If he doesn't
hove it , fl."rite us/or c ue near you who does.

IiALAXYELECTRONICS
"Pacese tter in Amateur/Commercia l Equipment Design"

10 South 34th Street· Dept. 73-M33 • Cou nci l Bluffs, Iowa 51 501



"Drake 4-Line is the most
satisfying... totaJly efficient..."

says WlJYDB, Minneapolis . . .
To quote in part from a letter received from W. C. Higgins, W0YDB , Minne-
apoli s . Minn ., da ted",M=a",y..;l;.;O,,-, ..;;1",96",8;..;..' ."'.'- --,

", .. Enclosed are several snapshots of my hamshack and equipment.
Since the Drake 4·Line is so predominant, I thought that you might like to
add to your photo collection of Drake-equipped stations. Granted, the gear
is not the new B series but it is still the most satisfying and totally efficient
that this old-timer has used in 32 years of amateur, military and commercial
electronic experience. I earn my living as a Production Manager of (aero­
space) electronic instrumentation production ... and [ think I can recognize
excellence in electronic engineering design and performance when I see it.

"Again, congratulations for developing the 4·Line. 73 ..."
(Signed) Bill, W . C. H iggins

Ask any ham who owns a Drake
4-Line .cur, Xmtr Dr Linear...

or write for detailed specifications:

Dept. 388 R. L. DRAKE COMPANY 540 Richard SI., Miamisburg, Ohio 45342
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