


CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS.
Pri . 115 V SO/60 Cycles_Test vens RMS : 1500

Type
H • • Secondary W D H M Lbs.

~ FT-' 2.5 VCT-3A 2V. tv. l 'X. 2V. "FT·' 6.3 VCT-I.2A 2y' tv, 1' }I. 2" "FT·' 2.5 VCT-6A 3X, I}'. 2 2 '''- 1
FT.. 6.3 VCT·3A 3"- tY. 2 2'){. 1

FT·' 2.5 VCT·1OA 3y' 2Ye 2X, 3Y. tv.
H·G 5 VCT-3A 3~ 2}'. 2X, 3y' lYt
FT·7 7 .S VCT·3A 3M 2V. >K, 3Y. IV.
FT-' 6.3 VCT-8A 4 ... 2% ", 2Yr
n ·l0 24 VCT-2A

or 12V-4A 4 ". 2y' 3U, 2Y,

FT-11 24 VCT· I A 3V. 2y' >K, 3y' tv.
or 12V· 2A

FT·12 36 VCT·l.3A 4 2y' 2y' 3U. 2Y.
or l a V-2.GA

Tap s on pri. of FT-13 & FT·14 to modify sec. nominal V,
_6% + 6%, + 12 %

~ fT ·13 26 VCT-.04A 2" I !" IV. IV. "~ .

Fr-14 26 VCT·.25A 2 y' l Ye r'x, 2 Vo "
DOUBLE SHELL POWER TRANSFORMERS

Type High DC 'V. 6.3 VCT \'.t.
H•• V. m, en. ru. W D H M N Lbs.

A-101 2754275 50 2A 2.7A 3 2 YJ 3 2YJ 2 2 YJ

R·102 350-0-350 7D 3A 3A 3 2YJ 3" 2YJ 2 3Y."
R-tOJ 350-0·350 90 3A 3.5A 3 y' 2 y' 3'M. 2'KI 2)4 4y'

R-104 350-0-350 120 3A SA 3¥. 3y' 3y' 3y' 2X 5Y. 1

R·10S 385-0-385 160 3A SA 3% 3y' 4X, 3y' 2Yt 7 '

VERTiCAL SHELL POWER TRANSFORMERS
Type High DC 'V. 6.3 VCT WL
Ho. V. m, en. FiT. W D H M H Lbs.

R·110 300-0-300 50 2A 2.7A ~-- 2 'JiI 3X 2 IV. 2X

R-t1 1 350-0-350 70 3A 3A 2" 3J.l. 3X 2 2" 3X"
R-112 350-0-350 12D 3A SA 3X. 3'" 4 2Yt 2X, 5)1M

R-113 400-0-400 2DO 3A 6A 3y' 4X, 4y' 3 3" 8"
CHANNEL FRAME FILTER REACTORS

In ductance Sho wn is at Rated DC ma-Test Volts RM S: 1500
rvee Induct. Resistance Dim ensions. in. WL
H e. Hys. Current Ohm s W D H M Lbs.

t R-55 6 140m a 300 2'" "" '" 2 Y,
R-14 8 40ma 250 27/8 "" l 'X. 2Yo "..
R·IS 12 acme 450 27/8 "" l 'X. 2" "R-tl. 15 30m3 630 27,-. n. I'M. 2Yo "R·17 20 40m3 850 3U. '''' 2 2'KI

,
R·18 8 80m3 2 50 3X, ,'" 2 2'K. 1
R-19 '4 100m3 4 50 », 17/, 2U, 3y' I X
R-20 5 200ma 90 4Vo 2V, 2 Ye 3U. 2X·
R·21 15/ 3 200m3 90 4Vo 2V. 2Yo ax, 2Yt
R-220 100/ 8 Mhy 2.SA .6 3 •• 2 2X. 31/e I y'

2512 Nih SA . 16

r~e-

DOUBLE SHElL TYPE

VERTICAL SHELL TYPE

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

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

CHANNEL TYPE

isn VARICK STREET, NEW YORK 13, N. Y.
PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE , CULVER CITY, CALIF.
EXPORT DIVI SION: 13 EAST 40th STREET, N EW YORK 16. N. Y. CABLES: " ARLA8"

W"te for latest catalog of over 1,000 STOCK ITEMS wi'" UTC high reliability
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de W2NSD 1
xever Say Ole

!" e lC Year • • • reminiscence.lif. I remem
ber back to OU f first office, two tiny rooms in
the wilds of Brooklyn over a fruit store and
delicatessen. Virginia and I did everything, in
cluding the subscrip tion stencils. \Vc worked
seven days a week, sixteen hours a day, and
were always so far behind we couldn't see how
we could eyer catch up. \Ve took two hours off
in January and got married . By April we had
caught up the two hours and gotten enough
ahead to manage a terrible seven room apart
ment, most of which was devoted to office.

Outside of a few fast trips to ham conven
t ions we were pretty well chained to the office.
By the next April we had an employee to take
care of the suhscriptions and make and occa
sional pass at the hooks. We took a month off
and d rove all over Europe, our first vacation.
This was so much fun that we decided to try
our dam dest to put on a ham charter Hight to
E urope in 1963.

The day and night operation of our busy
office on the floor above the landlord shortened
our lease am azingly and we discovered shortly
after our return from E urope that even though
we were months behind in our work that mov
ing tim e was only a few weeks away. We had
been dream ing of getting out of New York ever
since we had started the magazine and this
seemed like a good time to make the move.
We were so far behind in everyth ing that it
really didn't matter if thin gs got worse. Authors
were screaming for decisions on their articles,
advertisers were getti ng very impat ient with
our almost non existant bookkeeping, and the
mail to be answered lay in huge piles every
where.

A vague idea of the horror of the move has
already been described in my ed itoria l. The
full impact of it can only he appreciated by
taking a gu ided tour through OUf new head
quarters and seeing the incred ible amount of
debris that was moved. Counting everyth ing
we have about 35 rooms here, all a re in use
and many quite full!

What of 1963? Since moving up here we
have expanded our staff to include Lenny
Tamulonis 'Vl~IEL, an artist/draftsman who
helps make lip our covers, works on the vari
ous books, booklets and other publications that

2

we publ ish (AT V Bulle tin, Care & Feeding 01
lIam Clubs, etc.), special p romotions to ad
vertisers, d istributors, and subscribers, and
hundreds of other jobs. He also is a whiz on
20M CW and helps keep the HQ station on
the air and active. Val Barnes KIAPA tries to
keep up with the subscriptions and orders for
books, booklets and other stuff we peddle. He
also tries to keep the keeper of the subscrip
tion stencils down in Brooklyn up to date. The
Brooklyn end just about b roke down recently
when almost 10,000 renewal subscriptions
came in and swamped everyth ing. Val had to
placate several hundred "Where is my October
issue?" complaints while things got caught up.

Pamela, 'V;\' I ???, a real cutle, bookkeeps.
Virginia still handles all of the processing of

the art icles, layout of the magazine, proofread
ing, coordination of typesetting, d rafting of
circuit diagrams, specifying of engravings, set
ting up of many of the ads, and hundreds of
other jobs as well as looking after the house
and food snpply. I con advertisers into trying
73 and hope that you'll back me up with some
buying of their products or at least req uests
for information to make them think that you
might buy something. Other little tasks fall to
my broad shoulders : sign ing pay checks, read
ing manuscripts, solving unsolvable problems,
and generally managing the headquarters and
magazine.

In the next few weeks we will be expand
ing a bit more with the add it ion of a circu
lation manager. Boh, ' V5HJV, will be moving
up here from Oklahoma to see what he can
do about coord inating our efforts to get the
best possible sales from newsstands, parts dis
tr ibutors and subscript ion. w e're still looking
for someone to check out new equipment, keep
the headquarters station on the air, set up
more antennas, write special art icles, and an
swer technical questions that arise.

This year looks pretty good. The Institute
of Amateur Radio has been founded, the trip
to E urope is taking shape for the fall, 73 read
ersh ip is increasing by leaps and bounds while
many other ham publications are just holding
their own or suffering catastrophic losses of
circulation. 'Ve have some fabulous articles
coming up and many more promised. We've

13 MAGAZINE
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THE LAFAYETTE HE-30
Professional Quality Communications Rece iver
- TUNES SSO KCS TO 30 MCS IN 95
FOUR BANDS - BUILT·IN I1·MULTI · 99
PLIER FOR CROWDED PHONE OPERA·
TION _ CALIBRATED ELECTRICAL
BAND SPREAD ON AMATEUR BANDS
80 THRU 10 METERS _ STABLE NO MONEY
OSC ILLATOR AND BFO FOR CLEAR DOWN
cw AND SSB RECEPTION _ BUILT·IN EDGEWISE S·METER
Sensitivity is 1.0 microvolt for 10 db. Signal to Noise
rat io. Select ivity is .= 0.8 KCS at - 6db with a -MULTI·
PLIER. TUBE S: 6BA6-RF Amp, 68 £6 Mixer. 68E6 OSC "
6AV6 a·Multiplier- BFO, 2·6BA6 IF Amp., 6AV6 Det·AF
Amp. ANL , 6AQS·Audio output, SY3 Rect ifier .

HE·l0

79.95
WIRED AND TESTED

• SUPERHET CIRCUIT UTILIZING •
TUSES AND RECTIFIER TUBE _ BUILT·

IN " S" METER WITH ADJUSTMENT CONTROL _ FUll COVERAGE
8G-10 METERS _ COVERS 455KC TO 31 MC _ VARIABLE BFa
AND RF GAIN CONTROLS _ SWITCHABLE AVC AND AUTOMATiC
NOISE LIMITER
The Communicat ions Rece iver that meets every amateur need
availa ble in easr-tc-essemcre ki t form . Sig nal to noise ratio Is
10 db at 3.5 Me with 1.25 microvolt signal. SelectivitY i s -60
db at 10 ~c , image reflection is -40 db at 3 Me. Tubes: 3
6B06, 2-6e£6, 2-6AV6. 1-6AR5 , 1-5Y3.

KT·200
in Kit Form

64.50

JAMAICA

PLAINFIELD--------

MADE IN
U.S.A.

SYOSSET

City • Zone __._ State....••_ _~ ..~~

Name ..

---

Ad iJ ress .

PARAMUS

LAFAYETTE RADIO DEPT.
P.O. BOX 10, Syosset, N.Y.

90 WAIT

PHONE

and

CW

TRANSMITIER KIT

7950

CUT

OUT

KT·J90

NEW LAFAYETTE HE·50A
DELUXE 6·METER TRANSCEIVER

LAFAYETTE RADIO
SMASHING VALUES! TOP DESIGN!
rrr~S~TARFLlTE, .

• 90 Watts Phone or CW on NO MONEY
80 Thru 10 Meters. Built·ln DOWN

a-seetren Low-Pass Filter _ Clear ,
Chirpless Grid Block Keying
Dollar tor dollar IOU ca n't beat th is new La fayett e
SUirfl ite t ransmit er. Easy to build and operate, it
gl istens with Quality and performance au-ever. Fea.
tures in addit ion to those l isted above: 5 crystal
posi t ions and provisions for exte rnal. VFO. utumr
natec edgewise panel met er and pin-net work cut
put for proper antenna match. Buy one now - we
know you'll be satis fied with it.

~:.;.;.....-'PAST£ ON CARD

MADE IN U.S.A.

114.95
NO MONEY DOWN

• Highly Sensitive Superheterodyne Rece iver Section
for 28-29 .7 Me

• Eflectlve Series Gate Noise limiter
• 3.Stage, 12·Watt Transmitter with 2E26 final
• Illuminated Panel Meter for Plate Current an d

" S" Readin gs
• Pi·Nelwork Transm itter output
• Built-In 117 VAC and 12 VDC Power Supplies
• Push·lo-Talk Ceramic Microphone

Provldes max imum convenience and flexibility In eithe r
mobile or flxed operation.

LAFAYETTE HE·45A I O·METER TRANSCEI VER
Similar to above except for 6 meter operation ,114.95

------,r---'--- ..,.----,-~-_,_-:::::=__,

COM'ARE QUAlifY!
COMPARE PRICE!

LAFAYETTE [il[\\@O®
ELECTRONICS

FREE! :
I
I
I
I
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carefully sched uled the arrival of the jr. op.
for about Apr il first so he'll ( ?) be old enough
to appreciate the October fl ight. \ Ve won't he
moving to 0 111' new mountaintop headq uarters
loca non until June.

Institute Membership

Consistent with the Institute policy of en
couraging amateurs to improve their technical
knowledge we have established different classes
of membership which will reflect the status of
the member as measured by his class of ama
teur license. S\VL's and other non-licensed
members are Participating Members, Novice
licensees arc Junior Members, Technician and
Conditional licensees are Associate Members,
General Class are Regular Members, Advanced
Class licensees are Full Members, and Extra
Class licensees are Senior Members.

Charter Members should all have received
their Membership Cards and all should have
the lAB Gold Seal on them. This Gold Seal
will be placed on all renewal memberships
where there has been no lapse of member
ship. \Ve have some interesting benefits for
Charter Members, but we cannot divulge them
yet because th is issue of 73 will be distributed
a few days before the deadline for Charter
Membersh ip closes on December 3 1, 1902.
We'll let you know next month when it is too
lat e to do anytI ling about it. Note : LIFE sub.
scribers to 73 will au tomat ically be enrolled as
Charter Members of the Institute.

Club Membership in the Institute of
Amateur Radio

Amat eur radio clubs may affiliate with the
Institute for a one year period by submitt ing
the followin g:
1) A complete list of the members, including
calls, and the officers of the club. Indicate
those that are subscribed to 73.
2 ) A registry fee of $2.00 must accompany
the application.
3 ) A statement of ABBL or non-ARBL affi lia
tion must be included.
4 ) A list of all annual or regular club events
such as hamfcsts, picnics, dinners, etc., which
would be of enough interest to be generally
announced or which might require prize dona
tions.

Advantages of dub affi liation:
1) Members whose names and calls appear on
the club rosters may suhscribe to 73 Magazine,
the official organ of the In stitute, at a reduced
rate.

(Turn to page 64)
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A Nu 1~

Converter

M eter

Larry Levy WA21 NM
11 14 East 18th Street
Brooklyn 30, New York

Although it is claimed that it is as easy
to build a H, meter converter as it is to build
a 2 meter converter, this is usually not the
case. It is true that construction d etails are
quite similar, but it is also true that it is harder
to get a good noise figure. Most l ~ meter con
verters have very poor im age rejection (with
the excep tion of those using coaxial lines, but
these have very poor bandwidth and have
to be retuned to cover more than a small sec
tion of the band ) and a larger number of spuri
ous responses than a lower frequency con 
verter.

A close look at the design of these con
verters will reveal the same common faults in
the design. 220 me is the borderline in the
design of converters. The frequency is too low
to require the use of crystal mixers and cavities,
although they can be used and are entirely
practical. The frequency is also too high to
successfully use some of the design features
common to 6 and 2 meter converters. One of
these is the use of a low frequency if output.
\Vith an output of 7 or 14 me, the tuned cir
cuits don't have enough rf selectivity for satis
factory image rejection. There is also the dis
ad vantage of a long multiplier chain for the
oscillator. The average converter uses a crystal
in the 30-50 me range and multiplies 4 or 5
times. This results in many un necessary spu ri
ous responses . I have actually seen the design
for a converter for l ~ meters that started with a
6 me rock. Needless to say, the only things that
will p robably be heard on that converter are
spurious responses and TV hash. I decided to
build a converter that would have as few of
these design faults as possible.

T o keep the sp urious responses and images
to a minimum, I d ecid ed to lise the high est
if possible. There was a cho ice between 6 or 2
meters and I chose 2 meters because of the
smaller number of times the crystal frequency
would have to be multiplied. If a 6 meter (or
any other) if is d esired, the only changes ncccs-

b

sary are the frequencies of L3, L4 , L5 and
the crystal. This principle could he applied to
another band successfully. For example, I
don't know why most 2 meter converters don't
have an if of 6 meters for those amateurs who
already own a 6 meter converter or receiver.
Another reason why 2 meters was chosen was
that I already had a good low noise nuvistor
converter (sec 73 Aug., 19G1 ) for 2 meters and ,
in all probability, so does every other amateur
who is interested in BI.

By using one or two good low noise rf stages
ahead of a low noise mixer and then feeding the
output into a low noise 2 meter converter, the
performance of the en tire receiver should be
excellent. Nuvistors were chosen for the rf
amplifiers and mixer because of their ex
cellent noise figure, their high transconduc
tance, their performance at 220 mc, and their
low cost and high uniformity. The grounded
grid configuration is the least critical, has the
best sta bility, and has the lowest noise figure.
The gain-per-stage is not very high, so two rf
stages are required before the mixer to give
a good noi se figure , although with the low
noise mixer and the low noise stages after the
mixer it is not too necessary to have much rf
gain before the mixer. The antenna lead is
connected directly to the cathode of the rf
amplifier (Vl ), the low impedence cathode
being a close enough match to the line to not
require add itional matching. An Ohmite Z-1235
is used in the cathode circuit to block the rf
while passing the de cathode current. A three
tum air-wound coil is used in the plate circuit.
This coil (L 1) is tapped about one tum from
the cold end and coupled to the next stage
with a 39 mmfd ceramic disc.

After the converter is completed, the tap on
Ll should be ad justed for the best noise
fi gu re, movin g the tap J,I or ~ tum up or down
and using a noise generator or some other
means to ob tain the best noi se figure. LI is
tuned by a 1.5.7 mmfd ceramic trimmer (CI) .

73 MAGAZINE



The second rf stage is similar to the fi rst except
the plate coil is not tapped and is slug tuned.
The coil form used came from a discarded pis
ton trimmer. I t is about J4" in diameter and has
a brass slug. Any similar coil form can be used.

The mixer is conven tional excep t for the
fact that it uses a nuvistor. The oscillator is a
modified butler circuit and it was chosen be
cause of its stab ility and ease of construction.
The crystal is a 38 me 3rd overtone type
mounted in a holder with flexible leads. This
can be improvised if necessary and leads can
be soldered to a holder such as the International
FA-5 or FA-9. Care must be used when solder
ing to the crystal as excess heat can damage
it. If you prefer not to solder to the crystal,
a socket can be used.

The converter is constructed on a 4" x 6"
piece of copper. This is mounted on a 4" x 6'/ X

3" aluminum chassis. All wiring is done on the
copper plate. The fou r tubes are mounted in
a straight line along the center of the chassis.
The fi rst rf amplifier tube is fi rst, followed by
the second rf stage, the mixer, and finally the
osciJIator. A shield is placed across the r£
amplifier tube sockets to keep the possibility of
self-oscillation to a minimum. A shield is also

placed between the oscillator stage and the
res t of the converter to minimize spurious
responses. The shields are made from the tops
of beer or soft drink cans. These cans have
tops that are tin plated on one side and copper
plated on the other. They are very easy to
solder and are ideal for use as shields. The
tops are cut in half for use as shields and are
soldered between two screws mounted approx.
2" apart. These screws should be brass, which
is easy to solder to.

Button condensers are used for bypassing
the plate coils because they are the only type
that will bypass this frequency effectively.
At 220 me, the inductance of ceramic d iscs
make them less effective as bypass condensers.
This is also true of two meters, where most
cera mic discs start to lose effectiveness because
of their inductance, but will still do a passable
job as a bypass. Better performance can be
obta ined if button condensers are used. The
surplus type button condensers will work fine
in this converter ( they are available for approx.
5-10c each) but if you are a perfectionist
you can use new silver mica buttons. The
buttons are soldered directly to the shields to
minimize the leads on the coils. Do not try to
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eliminate the leads en tirely because they arc
part of the inductance of the coils. LI should
have a total lead length of I inch. L2 should
have a ~" lead between the cold end of the
coil and the bypass condenser and a slightly
less than one inch lead between the coil and
the plate pin of V2. The lead length on L3
should total about 1 or 1 ~ inches. The lead
lengths of coils L4 and L5 are not as critical,
but should be as short as possible. A grid dip
meter will he very helpful in determining the
resonant frequencies of the coils, although the
coil table is enough if the directions arc fol
lowed carefully.

The output is taken fro m a 1 tum link wound
over the cold end of L3. The link is connected
to a length of RC·58/ U with a connector on
one end of the type used on the two meter
converter. The other end of the coax is soldered
to a term inal strip in the converter and con
nected to the link. No problems should he
encountered with the wiring of the converter.
A %" hole should be drilled where C I is
mounted so that it can be adjusted from the
top of the chassis. This will make the tune-up
considerably easier. The rf chokes in the heater
circuit arc made from 20 turns of ';:30 enam
eled wire close wound on a ~" form or high
value 1 watt resistor. The choke is not critical
and a Z-144 or any similar rf choke can he
subs tituted . The rf choke isolates the rf and
mixer tubes from the oscillator to keep the
oscillator voltage from being coupled into the
rf stages through the heater line , causing
spurious res ponses. The heater and B voltages
are connected th rough .00 1 mmfd feed th rough
condensers . Gimmick capacitor C2 consists of
two 1" pieces of insulated wire twisted to
ge ther. If this results in too little in jection,
twist them together m ore tightly. If there is
too much injection, untwist them slightly. The
injection level is not very criticaL

Aiter the wiring is completed the next step
is to tr y the converter and see if it works. The
power can be taken from the receiver, the
2 meter converter, or a separate power supp ly.
The converter requires about 100-130 v at
approx. 30-40 rna and 6.3 v at 700 rna. With
voltage applied and the tubes warmed up,
couple a grid dip meter or absorbtion wave
meter to L5 and tunc L5 for maximum out
p ut at 38 me. Next tune L4 for maximum out
put at 76 mc. Tune L3 for maximum noise.
Connect a weak signal source to the input and
tunc LI and L2 for maximum signal. Using
a noise generator (see 73, Dec. 1960 P. 37
for details on a very inexpensive one that will
work fine ) tune L1 and L2 for the best noise
figu re. Move the tap on Ll. ~ or ~~ tum and
see if the noise figure improves (after returning
the coil). If it d oes, move it another )8 tum,
etc., until the best noise figure is reached. If
it docs not improve when it is moved in one
direction, move it in the other direction and
repeat the above stcps. Now repenk L3 to
give the Hattest response over the full 5 mc.
lt should be possible to get a flat response
within a few d b over the 5 megacycles of the
band. \Vithout the usc of a noise generator it
should be possib le to get a noise figu re of 5
or 6 db. This can be improved greatly by the
careful use of a noise generator.

The results ob ta ined from this converter
were better than expected. T he sensitivity is
excellen t and the level of images is so low that
it is almost impossible to detect them. The
number of spur ious responses is lower than any
Hi meter converter that 1 have heard. The
converter costs less than any of the popular
kits and the performance is hard to eq ual.
Perhaps something like th is will help to build
interest in the 1 ~ meter band and p rove that
it is as good as two meters.

... WA2IN~1

RF Controlled Break-in System

Possibly many other C\V oper ators as t he
author have searched in va in fo r a clean sim ple
method of blanking their r eceiver to a chi eve
br eak-in operation. The usual scheme involves
a noisy click producing relay following the key
which shor ts the r eceiving antenna and/or re
duces the receiver gain. The ideal scheme, how
ever blanks the r eceiver only when t here is rf
on the transmitting antenna, thus serving also
a s part of the push-to-talk opera t ion of the
st a tion. The 4lRF Cont rolled Break-in Switch"

8

present ed in this article meets exactly these
goa ls with t he minimum of cost a nd complexity.

The 'switch ' is nothing more t han a s imple
receiver except t hat instead of driving ea r 
phones, the " receiver" closes a relay. The
'switch ' can be enclosed in a 3 x 4 x 5 in . box
with a shor t whip a ntenna protruding and
placed at a convenien t place beh ind the re-

•cerver ,
The LC:r circuit can be designed for band

switching (see Handbook; Misc. Data : cap,
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MECHANICAL FEATURES

See the CLI FF· DWELLER and ot her fine NEW·
TRON leS prod ucts at your dist ributor or write us
for descriptive literature.

• Approx. lengths
28'· 6" - 26' 7.0·7 .3 me
30'·6" - 26' 3.5·4.0 me
31 '·4" - 26' Two-Bander

• Self support ing, accepts 11,4 " threaded pipe for
mounti ng in standard rotators

• Maximum t urning rad ius approx. 15'·8"

• Sturdy aluminum die cast housing fo r motors and
gear trains which drive end sections of dipole

• Heat t reated aircraft type, 11,4 " heavy wall
aluminum tubing

• Complete ly waterproofed resonators and housi ngs

MOOEL NO. FREQ. MC WEIGHT NET PRICE

CD 40 7.0-7.3 Under 20 lbs. $ 92.50

CD 75 3.5·4.0 Under 20 lbs. 99.50

CD 40·75 Two Bander Under 20 lbs. 129.50

remotely tuned ROTATABLE DIPOLEI
DESIGNED SPECIALLY FOR
40 AND 75 METERS IN
LIMITED ANTENNA SPACE

The ClIFF·DWELLER is another New-Tronies first.
Here's a tuneable dipole ideal for hams who live
in apartments or in homes on small lots. The CUFF
DWELLER will give you unbelievable performance
even in limited space.

ELECTRICAL FEATURES
• Anten na resona nce finger tip con tro lled from

transmitter location in shack.

• VSWR: 1.1 to 1 or less across enti re band

• Feed-point variable to com pensate for antenna
environment

• No t raps . .. no baluns .. . no matching devices
of any kind

• Feed direct wi th any length 52 ohm cable

• Power handling capacity - maximum legal limit

Resonance and band
switching control

Housing for motors and gear
trai ns with mounting yoke

-
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ind, freq. chart). However in this case the
'switch' was designed for 40 meters exclusively.
Once the LCs circuit is tuned for the m iddle of
t he band, it is not necessary to retune to each
t r ansmitting frequency due to the high im
pedance of L.

If another general purpose transistor T is
used (such as 2N34, CK722) or a relay other
than the one used here, the value of R1 might
require change in order to drop the idling cur
rent of T below the holding current of the re
lay. (The relay used was found to close at .6
rna . and release at .2 rna. and so RI was ad-

j usted t o give an idling current of .1 ma.] .
The resistor R, ser ves a s a sens it ivit y control
to conserve battery drain; its position depends
on the di stance between the transmitter a nd
the 'switch.' Above a ll not e : not every relay
will icork ; only t hose with closing current of
.4-.6 rna. will do t he job.

The large electrolytic C, serves to hold down
the relay during the transmission of C\V char
acters and can be adjusted to the operator's
C\V s peed by the formula: "Holding time in
seconds = r esistance of relay in ohms X ca
pacitance of Cs in farads." T he contacts of the
relay can be used to shor t the receiving an
tenna and/or cut the gain of the receiver ( see
H andbook : Keying and Break-in).

A 3 ft . piece of bus wire was used as an
antenna although a nearby screen or a few
turns around t he coax feed line of t he trans
mitting antenna would suffice. W ith the bus
wire antenna it was found that the 'switch '
would opera te at a di stance of 85 ft. from the
transmitter.

.. . Cha rles R. MacCluer W8MQ W
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The NTSC Signal
for ham TV

Richard Taylor K2 HQY
308 Stra tford Road
Brooklyn 18, New York

Many hams seem to be taking the OpInIOn
that the easiest approach to Ham TV is by
means of free-running oscillators and simple
non-in terlaced signals. \Vhile these methods
will give quite good results the standard NTSC
(National Television Systems Committee ) TV
signal is, in this ham's opinion, infinitely su
perior, just as easy to use and not at all diffi
cult to understand if you take it step by step.
Let's look at a simple NTSC-type signal and
then see how to make use of it.

Let's start at the very beginning. By this
time, most hams should be aware that in the
TV camera light variations in the photographed
scene are changed to similar electrical varia
tions. Even if you think this process is pure
sorcery, realizing this you've got a good start .
Now how to use this myst ical signal? Television
receivers, like most machines are quite moronic
and unless you tell them what to do at regular
intervals they are no use at all. You have to

supply some form of control. This is where the
sync and blanking signals you've undoubtedly
heard about corne in. They act as policemen
who give the recalcitrant set a good swift kick
at appropriate times and in appropriate places
to keep it in line. By combining the camera sig
nal (called the video signal ) and the sync and
blanking signals we get a composite signal
which can be fed to the set. It would, of course,
be possible to transmit and receive each of
these signals separately, but that would be kind
of expensive wouldn't it? Hence the combined
signal; it acts as its own policeman.

Let's go back to the camera again and build
lip our composite signal piece by piece. The
process begins when the camera dismembers
the scene into a series of horizontal lines which
are then transmitted in time sequence, that is,
one right after the other. Let's look at a typical
TV scene (Fig. 1) . Not so typical you say.
well mayhc not, but it will serve for our pur-
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Telco "58" Line

DEPENDABLE • RELIABLE

Telcos New "SB" 'Series in Action

TELCO ANNOUNCES THE
55B

Following

• •

• • •

SYSTEM
DESIGNED .
FOR YOUR
SYSTEM• • • • •

•
InAll those interested

ALL "SB" SERIES
ARE HOUSED

IN SAME
CABINET

A must for S-LINE owners.
Same as SB-SO-C, but for 2
meters. $289.00

6 meter heterodyne converter
allows your 20 meter trans
mitter to operate on 6. Only
5 watts 14mc drive needed.
Input is 90w AM or CW, and
125w P.E.P. SSB on SOmes. In
put & output 50 ohms. $85.00

A must for S-LINE owners .
Puts your S-Iine on 6 meters
with nothing else to buy.
Complete Ptug-In operation.
Makes use of converter out
put and power supply of S
line. Delivers 175w P.E.P. on
6 meters, using 2-6146'5. Built
in with 201 converter for op
timum reception , and aHows
use of transceive feature.
Complete with all intercon
necting cables. $239.00

" Elm SI. , W" , Mt.!tII 65, MISS.

the Tim e Payment Plan.

Howie Ryder-WI-WGH
Amateur Sales Manager

ALL MODELS ARE AVAILABLE NOW

Ask about

Write to:

Tel. (617) 332-1 123

SEE THE SB SERIES AT YOUR DISTRIBUTOR, OR
ORDER DIRECT

515

5B.80 For the KWM-l. Allows 80

40·M1 and 40 Bandswitch Operation
(next month).

SB Similar to the SB-50 XMTG

TWO Converter, but for 2 meters.
$139.50

,

Complete 6 meter single side-

MODEL band ( U SB & LSB) , AM. and
CW transmitter. 175 watts
P.E.P. (2-6146 finals) filter

SIX s id eb a n d generation, com-
plete with built-in VXO, wait
till you see the low price
( nex t month ) .

5B
Converts your KWM-l to 40
meter transcetve operation.
Obtains power from the

40
KWM-l power supply and
provides a clean 175 P .E,P.
punch. Outstanding TELco 40

M1
Meter Converter assures ex-
cetlent reception on 40. Com-
pletely ready to go mobile or
fixed , with a ll cables. $175.00

SB·40-Ml , but
KWM-l to 80

$175.00

Same as the
converts the
meters.

5B
SO
C

5B
so

5B
2-C

5B.80
M1
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pose. Let's assume for simplicity that we will
only use ten horizontal scanning lines. Starting
from the upper left hand. comer the camera
scans to the right and down- but much faster
to the right than down. Like F ig. 2 (a ). The
signal from th is scan is shown jus t below it in
Fig. 2 (b) . T he positive pulse corresponds to
the white port ion of the picture. The two levels
are labeled as shown. At this point it is neces
sary to inform our imbecilic receiver that
something new is going to happen. First we
turn off the electron beam b y mixing in a
blankin g signal which drives the signal into
the so called "blacker-than black" region.
T his video plus blanking combination is com
monly called a non-composite signal. The
signal now looks like Fig. 3 . With the electron
benm safely off and out of the way we kick
the horizontal oscillator once to make the spot
scoot back across the screen to the left so it
can start another line. Sync is added in Fig. 4 .
Th is new p ulse is your horizontal sync pulse
and is somewha t narrower than the blan kin g

pulse so that we can be sure the elec tron beam
is off all the while, and for some time after
the horizontal oscillator has gone th rough its
retrace act. We are now free to begin line
two- see F ig. 5. Notice that the position of
the "white" pulse has moved slightly to the
left d uring the second scan. T his is because
the white line in the scene was reached b y the
scanning beam sooner in the second line than
it did in line one. At the end of this line we
add in the usual sync and blanking pulses.
Those little "shelves" just to the left and right
of the sync pulse, inciden tally, are called the
"front porch" and the "back porch" of the
signal. (Fig. 6 ). The back porch is usually
slightly larger (longer in lime) than the front
porch.

T his same process now repeats itself ten
times, each time the posi tion of the "white"
pulse moving sligh tly to the left u ntil, in the
tenth line , it is resid ing all the way to the
left of the scanned line.

Like an English bicycle, this process has

Came ra - 4 t llbH & VID

Contro l Mon ito r - 12 tubes & 21DA P4

Powe r Sup plv _ II tubes & transistor
3 1.5ko crysta l cont rollod oscillator .

I" i\ N l 'A S TIC VA I. U E IN
CI.OSElt ClllCUIT l 'V

BRAND NEW- COMPLETE SYSTEM SHOWN
LO" ".I.O" · S "I!.:i.OO-(:",,,,,I.. l e M~~h· '" .. lib all tolo..,,
.. i ...... a nd 1 .· ~I .·d . 1.,,88 ' ·i. I I.." .. a n, l 1.•·.._ .. 11 10 ~.. I..·...a ti.... ( ..o ........ I;nl;
..a b lr.. a nd ,,10 11I: & unl~·-"""I.l i...1 I.ul n ol a~~.. ... b lr, I. )

f.~'~'· Sfj·I!•.50-c." ' '' I, l r t (" ~~·~ t ..m .. itl. 1....1 ,Id i" un, I.. n •• a nd
a~~.. .nbl.·.1 ..a h l ..~....h ..m ati.... .. l....d a n d t (".I ...I .

Ap pro )(. 1/ 10 mfg. sug. re sale p rice
E IA Sta nda rd s of 525 Hues, 60 F ic ltl!'\ , :i O F ra mes ond
2:1 Iuterfuce-c-Aspect Hurio 7: 3-<:O)lll)' lc of 700 Ilnes
Horizontal r e-e...luttou :1 1)(1 3.~0 Lim's Vertteul,
wr ne rtfr Cata log # 1273 " I1n", to B uild a Le w COlli TV Cam era. .. I ndustrial
and B roa,I"al t j ' alHeru and eqlllp Ulellt . nuacellan eous aoceesonee, teoeee, t rl lJ'O.a,
etc. only ~ lIC.

... ~- • •

DENSON ELECTRONiCS CORP., Box 85, Rockville, Conn., TR 5·5198
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Clegg's top performance line f or V HF
'63 .. . S S B. . . AM..

Here's

•
•

ZEUS VHF TRANSMIITER FOR 6 AND 2 METERS
A Id;:::h1r efficient , A:\I, hiI' ll power VHF' transmitter for fu ll coverage of the
amateur 6 81111 2 "wier lHIIl ,ls ami associated ~ ' a rs frequencies. Maximum
TV! supprescion.

,\ uIOina tic modulation co nt rol with up 10 1~ .11. of speech dipJ,inl!: I'ro\i,l c~

mallnifiN'n, audio with " talk Ilower" I,! rt"a ler than many kilowall r i~ ~.

'111is I"'auli[ul unit with it. uhea-stable \ T O i~ tl,,- uhirnat .. ill VIIF l''luil''
Jl'If'IlI for amateur anr] \ 13 11' operation.

•
•

•

•••

"•.•

• -']fi• •• , ; I

• . j •.- • •• •~- .$473.00-

n..,igllc,) for the serious operal" r 011 these [rands, tile I ~T[RCEPTOH , with
cah im'[ and va ne! exactly match ing the fa mous ZEUS t ransmitter, «flers
performance features unnHlldl<',! loy p resent ly avniinhlc equipment fu r 11w, c
f r"'llw nril-~,

Fur " xaml'll" , liere is :I T!'('l" iHT with vi rtually no rTO~~ modulariou. Xu
vistur nr ~ la ;::r~ ;;i,-e an ,'>;I n-rm·lr low 110i.... fig urr- nnr] ~l"n~il i\'ilr 1,,·Il..T than
.2,; mk-rovolte. ~Ial.ilily i~ i,I'-a t for ..xadin:;:. rl'lllli rrn1f'nt~ of :':-'B :lIHI C\\".

INTERCEPTOR VHF RECEIVER FOR 6 AND 2

99'er TRANSCEIVER FOR 6 METERS

.":~@
I - ~.

i i 1- . : .•.. - __ 10_• • • •
$U9.9 ')

11 1 i~ (amou. liltll" Iran_mill" T·rN'ri\-rT i~ i<l.-al f"T both fiw,1 statlou ;11111
l11oM I,- 01~ -T3Ii"n . 511l '1 1l in ~i/'·. I"w in co-t, Mul t "I'~ in pt'd"rlllanre, lit"
'J'tr r "fT"r~ "I ~, ra l i n:.; r, -a1un- ~ urw'lIlalll',1 in fa r more costly "'luil'll1..nl~. T lw
double conv ersion sUI",rh"1 receiver pro\ i " ,'~ ,·\lr.' uw selectivity, ~"Il~iti,ilr

aTH I Iree.lnm from imag,-~ and l'ro~~ modulation. T he t ransmitter I\('(, ti"'t
l'11l1,I"y~ an uhra-sml.le cry~lal oscill ator whir-l I IIHI )' also he controlledby ""•
teruc! \TO. An cnicil'lIl, fully modulate.l n walt fi na l works in to a J1,'\i f,I,~

I'i network lank r-irr-uit. A lnrgr- S meter also S'- r\-"~ for transmitte r tune-up
I'TocI>,III"·.

VENUS 6 METER TRANSCEIVER THORJlITRANSCEIVER FOR 6 METERS

P~7-:':2\ c • !lJ
L~'-.~ . ~.
·.i ~ e· f:- .-

$}·i9 ,95 fo r AC opera t ion

Tal~ about performance • . . listen to Ihis .. 60 solid walls on
both AMand CW; high level modula tion wi th full speech clipping
to give you famous ClEGG "Ialk Power"; true transceiver opera-
tion wi th tuneable oscluator in tile receiver serving as the VFO
in the transmitter; pfo~ision fot ~t'Y i ng the transmitter.

A low noise double conversion super-heterodyne receiver com
plete with BFO and ANl provides maximum selectivi ty and sen
sitivi ty with stability equal to the exacting requirements of sse
and CW; separate power supply/modulator fo r l1SV AC opera
tion. A fUlly transis torized power supply/modulator for 12V DC
available ,

•-"••••••
.-t,..,i••

Approx. $4n .oo for AC opera t ion

Here's what you can expect. A superbly engineered crys-
tal lattice , Iil ter, SSB transmitter of greater than as
watts PEP input; amazing frequency stability, VFO con-
trolled by the receivers tuneable oscillator: full power
input on CI" and a substantial signal on AM phone. There
is also output provision to dlive a KW linear final.

In the receiver section a double conversion. low noise
super-het of extreme sensitivity and selectivity, with
crystal lattice filter and product detector provides flaw
less reception 01 sideband, AM phone or CWo A lI~V AC
power supply of adequate capacity is a separately mounted
uni t which can be installed at any convenient distance
from the transmitter.

DIV ISION OF TUNSISTOII. D[ VICU, I".C., Of C(lWI C!t0Vl, N. 1.

N"litc for com" ldC ill/ormation

L A B O R ATO RI ES R T . 5 3 , MT. T A B O R , N . ....

O A k w oo d 7-6800
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horrible. We say it would have poor vertical
resolution . That is, if you were photographing
a geome trical pattern of horizontal lines the
greatest number of lines you could photograph
would be ten, one for each scanning line. This
is pretty poor. \Ve see from this that our
vertical resolution ( the ability to resolve details
which are horizontal ) is highly dependent on
the number of scanning lines used. The greater
the number of scanning lines, the greater the
vertical resolution and the better the picture.
Horizontal resolution, on the other hand, is
independent of the Humber of scanning lines
used and depends on the frequency response
of the system ( How high a frequency can it
pass? how narrow a pulse?) . These names may
seem backwards to you. If they do just re
member that horizontal resolution is connected
with the horizontal scanning opera tion and
vertical resolution is connected with scanning
in the vertical direction. Resolution is common
ly measured in the number of lines (horizontal
or vertical ) that are clearly defined on the
face of the monitor when viewing a test
pattern. T wo numbers specify the system.
One for horizontal and one for vertical.

Le t's talk abou t another problem. How
man y pictures are you going to present each
second? Have you ever watched home movies?
D id you notice anything that is not present
in a theater presentation? The home movies
probably had quite a flicker in them. Right?
Your eye can remember that still picture
for only so long before it fades. If the next
picture doesn't come up fast enough a flicker
will be produced. The eyes can be fooled
though. By turning the light source on and
oIT, say twice for each frame the eye will be
fooled into thinking that twice as many pictures
arc being shown and the light source appears

SYNC

•
,

,

RETRACE SPEEO

BLACK

____ ""----VERTICAL

---VERT ICAL

f IG 7

f IG 9

--- - - -

I
I

8lANKING I
I
I

-+

1
three speeds. The scanning beam runs across
the screen at a moderate rate, scoots back
across the screen during retrace at a tremcnd
ous rate, all the while creeping down vertically.

We have reached another critical point in
our scanning process. It is time to move the
scanning beam back up to the upper left hand
comer of the screen. So, just as we added a
horizontal sync pulse to make the beam
retrace horizontally we now add a ve rtical
sync pulse to make it move back vertically.
As usual, we begin with a blanking signal to
cut the picture tube off, called "vertical blank
ing". See Fig. 7. You will notice that these
pulses arc quite a bit longer than the horizontal
pulses. The vertical retrace ra te, being quite
turtle-like compared to the others, takes a
time eq ual to quite a few horizontal scanning
lines. And what is the horizontal oscillator
going to do all this time? Take off on it's own
if we don't keep it in check. So we firml v
apply control by modifying the vertical blank.
ing and sync pulses by placing horizontal sync
on top of vertical blanking and "serrating" the
vertical sync pulse. Let's say it takes Four
horizontal lines for the vertical re trace to take
place. Our composite pulse would then look
like Fi~. 8. Notice that horizontal oscillator
is keyed (caused to retrace ) on the trailing
edge ( the right hand edge, the one later in
time ) of the serrations. The reason for this is
that it is a negative going pulse which oper
ates the oscillator. The scanning beam moves
up the screen about like Fi g. 9.

So we have come round robin. Having re
turned to the top of the Screen the whole
seq uence can begin again. Here we have one
kind of composite signal but you wouldn't
want to use it would you? After all, with only
ten scanning lines the picture would be fairly
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constant. Something similar to this is done
in TV.

The scanning process proceeds as before un
Iii we get to the middle of the tenth line. At thi s
point the beam is blanked out and vertical re
trace is initiated. Retrace now follows a new
path, returning the beam 10 the upper left hand
corner of the screen. \ Vhen the scan for the
next field is begun the beam remains blanked
out until it reaches the center of the screen.
At this point it comes on and the video is
presented on the screen. Beginning the retrace
at the middle of the last scan of the previous
field has the effec t of returning the scanning
beam to a point sligh tly higher than it was
at the start of the first field. The dislance of
vertical retrace is the same for each field but
when retrace is begun early th e beam does not
ge t as far down the screen as it had the previ
ous scan, so it ends up higher. The di stance
that it is higher is equal to one-half the distance
between successive scanning lines of the same
field . Because of this the scanning Jines for
the new field fall in between those of the old
one. This is called interlaced scanning. Con
fused? Go back and read it again and think
about it awhile-eventually it will make sense.
Have a look at Fig. 10 10 see how the two
fields fi t together. In the American standard
svstem, each field consis ts of 262Jt lines; two

•
fields making a frame. The field rate being 60
cps (which is fast ) elimina tes flicker and the
262~ lines per field reduces the bandwidth
required by a factor of two over that which
would be required for a 60 cycle 525 line
system with no loss of quality. Ingenious, huh?
Our ten line composite signal now appears
as shown in Fig. 11.

Now this is starting to look like those pic
tures you've seen of the composite TV signal
in textbooks. There is just one more kind of
pulse we must add in order for it to corre
spond directly. These arc the so called equal
izing pulses, or equalizers (shown dotted in
Fig. 11 ) . These are very narrow pulses which
come at twice the horizontal scanning rate and
so, fit midway between the horizontal sync
pulses on the vertical blanking pulse (this is
the only place they appear). My simple system
(which is obviously no t very practical ) has
room for only four equalizers but the standard
American system uses 12 or 13, depending on
which field you look at. The mechanism by
which these equalizers operate won't be talked
about here. Suffice to say that they serve to
insure stable interlace. They make sure the
two fields fit together exactly. One other thing
you will find in the NTSC signal that is absent
here is the presenee of a number of otherwise
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normal horizontal scanning lines that carry no
video (called inactive lines ). These follow both
the vertical sync pulse and eq ualizers. These
provide a kind of guard band to make sure the
horizontal oscillator is operating stably before
actually beginning the picture.

So that's the kind of signal that is HSPU in
broadcasting today. Amaztng. isn't it? That
vertical sync pulse hardly looks like one pulse
anymore. It's there though , you just have to
look for it.

Now that the system is not a mystery any
more let's apply it to ham TV. To be sure, you
can' t be expected to huy a television sync
generator ( they run to four figures) but you
sure can come h y a used television se t. We're

going to steal sync from a local TV station
and let them worry abou t maintaining the
quality of the pulses.

Take a gander at Fig. 12 which is a block
diagram of a system the author has been
experimenting with. To ge t sync ou t of the
set (nnd here I'm referring to the entire pulse
train and not just horizontal or ve rtical sync)
the audio stages were removed and replaced
with a sync amplifier and output stage which
would give about 4v into a 75 ohm load. This
was done so RG-59/ U could be used to feed
the sync signal elsewhere. A 5FP7 was sub
stituted for the origin al lOBP4 and a photo.
mu ltiplier was mounted in front of the tube.
The slide is placed on the face of the SFP7.

\V
~ ,,"OS

ran
vcec vcec "" "" """"'. • "" ". ... ccrwr

•

"""SWE EP,,0<
PliOTOMLl.nPLER

;,' ec vcec!VIDEO LIT E --
"" ""...
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voeo - """"'..... ''''''''' ...".... ....n ... G' ''''"
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"' OOTPU T.. rsn CABLE TO JEEP
~.

s
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Video from the photomultiplier is amplified
and then mixed with sync from the TV set.
Now it's not possible to get a good blanking
signal from the sync separator in the set. \Vhilc
the absence of horizontal blankin g caused little
trouble, the absence of vertical blanking gave
some beautiful retrace lines through the pic
ture. The blanking generator was constructed
to eliminate these lines. First the sync signal
is fed through a three stage integrator as is
found in most TV sets, the output pulse from
the integrator is amplified and used to t rigger
a monostable multivibrator. Don't let that name
scare you. This device just gives a nice sq uare
output pulse in return for each jagged one fed
in. The pulse wid th was adjusted to blan k
the retrace lines over the en tire screen . T hese
three signals; video, sync and blanking are
then mixed in a common resistor (a plate load
in this case) and the composite signal fed to
an output stage which in tum feeds the moni
tor, or "jeep" as its sometimes called . The re
sults so far have been quite good although a
lot more has to be done before the scanner is
airworthy. The interlace obtained is good.

So there you have it. A way of getting good
TV pictures on a ham type signal. The signal
is non-standard due to the absen ce of horizontal
blanking but it works quite nicely. That NTSC
signal isn't so confusing after all is it? Now
go have a look at a good hook on television and
sec if the diagrams of the signal are still COIl 

fusing. They shouldn't be.
. .. K2HQY

RE F E R E N CE S
F ink, Television E ngineering H andbook : Donald G. F ink,

Ed itor in Chief, :McGraw· H iJI 1957.
Ennes. H arold E . ; P rinciples and Practices or T elevision

Engineering ; H oward W . Sams 1953.
"rillman and Taub; P ulse and Digital Circuits ; " l cGraw·

Hill 1956.

HAM-TV
This is t he o nly be c k eve r

p rinted o n t he subject. It
cove rs the sub ject like a

b la nket a nd t e ll s fa r mo re

th an yo u could ever ge t

from magazin e article s a nd

handb ooks. It shows you

how to p ut togethe r a

simp le statio n for und er $50

whic h will p ut yo u o n the

a ir o n H a m-TV. $3.00

73 Peterborough. N. H.
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the
VHF TWINS

MODEL 6-1 SO SIX METER
TRANSMITTING CONVERTER

Con verts the 20 meter output of your SSB, AM or
CW exciter to 6 meters. Power input to 8117 final;
175 watts PEP on SSB. 165 watts CW, 90 watts
linear AM. Resistive pi -pad permits operation with
any 10 to 100 watt output VFO or crystal controlled
exciter. Meter rea ds; PA grid, PA plate, Relative
output. 50-70 ohm input and output. Quiet forced
a ir cooling. Modernistic. recessed panel cabinet
9" x IS" x 10Yl" .

COMPLETE WITH BUILT·IN POWER
SUPPLY, TUBES AND CRySTAL • • • . •• . . • . . $299.95*

MODEL 2-1 SO TWO METER
TRANSMITTING CONVERTER

The MODEl 2-150 converts the 20 meter output of
your SSB. AM or CW exciter to 2 meters . Resistive
pi-pa d permits operation w ith any 10 to 100 walt
outp ut exciter. eithe r VFO or crystal controlled.
Power input to 7854 final ; 175 watts PEP on SSB,
165 wa tts CW, 90 watts linear AM. Meter reads PA
grid, PA plate, Relative output. 50-70 ohm input
and output. Quiet forced air cooling. Modernistic,
recessed panel grey cabinet, 9" x 15" x 10lh" .

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

*Slig htly higher West of Rockies

WRITE FOR INFORMATION

~ s- ELECTRONICS'INC. ·
~ 424 Columb ia . lafa yette . Ind .
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73 Tests The

World Radio Tech-Ceiver-6
SIX METEHS IS ONE 01 the finest mo

bile bands we have these days, particularly if
you aren't planning to spend several hundred
dollars in a sideband transceiver. I t is virtually
impossible to find a section of the country
remote enough to be without contacts and the
infrequency of band openings assures you of
QR~I Free local contacts most 01 the time.

Six meter mobile is not only one of the best
hands lor keeping in touch with the local gang,
but If you do any traveling it is the finest for
getting to know the bunch when you drive
into a new town.

Those of you con templating six meter mo
bile opera tion would do well to take a careful
look at the World Radio Labs Tech-Ceiver
TC-6A. This tran sceiver sells lor only $39 .95
in kit form less power supply and gives a lot
for the little money it costs. WRL sells power
supply kits to match the rig for $15.95 For the
ac unit and $24.95 for the 12 vdc model just
in case you don't have something satisfactory
kicking around.

The receiver is a superhet, which is remark
able at this price level. Na turally they have
gotten it down to basics with one rf stage, an
oscillator-mixer stage, a 2. 1 me if stage and
two audio stages. Diodes are used for second
detector and noise limiter. The loud speaker is
mounted right in the fron t panel. The receiver
tunes from 49-54 me, and has a selectivity of
20 kc at the 6 db points, which is ideal for
mobile operation since it allows some flexihility
in the tuning and is not as apt to bring about
expensive car damage while you are attempt
ing to zero a signa l into the receiver.

The transmitter, which runs about five watts
input and one watt out, utilizes a 6CXS trio de
pentacle tube. One great benefit of this trans
mitter is its use of the inexpensive 8 me

18

crystals. The oscillator triples the crystal fre
quency and feeds it into the pentode half of
the tube where it is douhled and presented to
the an tenna (SO-239) connector via a built-in
push-to-talk operated transmit-receive relay.
The two audio stages used in th e receiver are
switched over and used as a high ga in mike
preamplifier and plate modulator.

The whole unit is quite small. As far as we
know this is the smallest six meter transceiver
on the market, measuring only 5" x 9}l" x 6"
and weighing in at 5~ lbs.

The unit provided us for test was assembled
and wired in one evening following tile almost
exaspera tingly simple instructions in the 50
page instruction book. Not only were aU the
parts there, bu t they all worked! We hooked
the rig to a test power supply and fi red it into
the five element beam up on the chimney and
practically had to beat calling stations off with
a stick. Even way up here in the remote wilder
ness of New Hampshire th is little old one watt
output was attracting attention. AU the reports
were the same : good signal, good modulation.
There was a dismaying lack of difference be
tween the sensitivity of the receiver and the
home stat ion conver ter-communications receiv
er setup. We did beat it on selectivity, though
this didn' t make a lot of difference most of
the time.

OK, it works in the home shack .. . how
will it do in the car? \Ve decided to mount it
in the V\V station wagon, which presented
some problems due to its six voltishness. This
took some digging into the junk box. Down
deep we came across a Kupfrian transistorized
supply which was small enough to lit in onc
hand and worked from six volts!

The Kupfrian supply was screwed to the
bottom of the rig and the rig moun ted under
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A1T YOUR DISTRIBUTOR.! OR. ."R/r£ DIRECT

the original

. . . , ,

HALO
Saturn 6 Antenna only . $11.95

Sat urn 6 plus mast &
bu mper mount .. . . . $16.95

SATURN 6

HI-PAR Products CO.
FITCHBURG, MASSACHUSETTS

FEATURES
O••i'liln.d for mo.imum f orword gain.
Gommo Mot(h for (0-0. f..der.
Fine.. grod. oluminum tub inp.
E. (ept ionolly .trong .inc. there o~ no drilled

hole••
All olumlnum conl'ructlon .Iiminote. electroIYli•.
E n ti~ beom and 'Upportl (On be grounded for

lightning protection.

Long John
for Six Meters

HI-PAR
Products CO.

FITCHBURG, MASSACHUSETTS

We or. proud of th it new Long John Antenna. We'.e
tr ied to put in •••ry feature you could want. The r.·
l ult il a reolonobl. colt high gain beom which con
ealily be put up ond which will .toy there procti(ally
for. ver. " hOI 0 w ide enough lobe 10 you don', ha.e
'0 swing It around 011 the time, yet g i• • 1 you tre
mendous gain where you want it.

the dash. I suppose there is no use in revealing
the little turmoils that plagued us before every
thing was wo rking smoothly. Much of it was
our own fau lt. F or instance the first mounting
place looked fine and seemed just right. The
only trouble was that you smashed your
knuckle on the rig whenever you sh ifted into
first gear. It was a little trouble to mount there
and we tried to make do with a handy supply
of Band-Aids. As more and more cripples re
ported back from trips to the post office every
day we decided to move the rig.

T hen there was the littl e matter of the high
pitched whine in the receiver from the supply.
Hmmm, no filter ... what do you knowl \ Ve
should have solved this one on the workbench
instead of under the dash for fellows get to
acting funny when they have been upside
down for an hour or two and the blood has
drained down into the head cavity.

Someone could have warned us about the
six meter output of the V\V engine too. I think
it has more output than the rig. \Ve put
Sprague condensers in everything but the gas
line and got the noise down to an accep tab le
level.

F irst we tested the uni t by talking to it from
the home stat ion while someone was out for
mail or food. This was easy for in a small town
like this everything is almost within sho uting
distan ce . \Ve then peaked tip the rig as best
as we could and headed for our little nearby
mountain top: Pack Monndnock, just 3 .5 miles
down the road ond 2600 feet high. Up there
we ran into Qlt\L There were stations on all
over southern New Hampshire and we could
hear them right down through Massachusetts
into northern Conuec-ttcut. The band was real
ly quite crowded and we had a fine time work
ing one sta tion afte r another until way after
midnight. We've been tip there a few tim es
since and the response is always the same :
lots of con tacts,

Though we really haven' t had time, we've
kind of looked the Tech-Ceiver over rather
carefully to see what we could do in the way
of modification. About the only change we
would make would be to add a separate os
cillator stage in there somewhere and change
the present one over to a doubler, a llowing us
to run straight through in the final. This would
be most ly just for something to do for we never
have had much trouble as a result of the low
power output of the rig .. . but then we've
never tried to use it for OX'ing during a band
opening.

Taken as it is, th is is an excellent low cost,
small, portable, six meter transceiver which
easily mounts in any car and turns in a cred
itable performance.
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Fast Bandswitching

Linear Amplifier
Paul Barton W6JAT

Photos: Ernie Peterson \V6NNS

The main "cla im to fame" of this amplifier
is its ability to switch bands quickly. It can he
switched to another hand ready to go on the air
as quickly as you can turn the knob to the de
sired band.

This amplifier was built by "Buddy" Alver
naz, 'V6D:\I~ , who sees with his fin gers, to
demonstrate Jenn ings Rad io's special kilowatt
bandswitch ing assembly. It is currently being
service tested in Butld v's ham shack.

•

The Jennings Radio RX-274 band switch as
sembly is housed in a cast aluminum housing,
visible against the panel beh ind the ten-fifteen
meter tank coil , in Fig. 1, and the partially
completed chassis, Fig. 2. Two Jennings Radio
UCSL-500 type vacuum capacitors arc mount
ed on the housing for the input and outpu t
capacitors of a PI net. For each band, each
vacuum capacitor can be preset to any de
sired setting with an allen wrench through the

-

Fig I. The ) . 1000 Z a mplifier cou ld be built from t his phot og ra ph. The band switc h assembly
is visible against the pa nel.
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kit only . . .. $5995 !
HIVERTER - 50

SIX

METER

S S B
HIVWfl ·' 0·

Io

55B-D5B 6CL6 osc. 5763 mixer
AM-CW 6146 amp. 2 OB2 regulators

SIDEBAND extends your range amazingly ... gives you VOX operation
. . . makes amplifiers extremely simple for higher power. SIDEBAND gets
through first when the band starts to open ... even works through aurora
flutter. Now you can go on sideband on six meters with the Hiverter with
utmost simplicity. You'll need a source of 20 meter sideband, the HI
VERTER and a power supply. Any of the popular sideband exciters
or transceivers will give you the ten watts needed for the HIVERTER 50.
The $29.95 Heathkit HP20 power supply delivers the voltages needed:
600 vdc @ 150 ma., 300 vdc @ 60 rna., 130 vdc bias, and 6.3 vac @
2.65A.
The HIVERTER 50 will run about 50 watts PEP input (30 watts output)

on sideband, about 40 watts input on AM phone and 50 watts on CWo
You can work that CW DX and all the transceivers with this unit ... and
still be ready when th e band starts to open up to blast away on SSB.

The HIVERTER 50 is available w ired and tested. comple te with all tubes and crystal.
less power supply. for '" , $99.50
H'VERTER 50 KIT. complete with tubes. crystal and two prewired and tested printed
circuit modules (very little to do , really), less power supply $59.95

l in..... ...-----

Let's "kit"Together
~Use YOUR Parts & PAPPY'S wirin

PREVERTER
50 &144

THE BEST PREAMPLIFIERS AVAILABLE
AT ANY PRICE - TRANSISTORIZED _
12 volt. NO NEED FOR EXPENSIVE HIGH
VOLTAGE SUPPLIES - LOW NOISE
FIGURE-

6 or 12 Meter model . . .$14.95 post paid.
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"THE "SIX" XMTR CONVERTER • • • . ONLY

•... WORKS LIKE A CHARM! " 59995
In North Dakota, South Dakota, See It At The John Iverson

Company, Minot, North Dakota

Continental Electronics, P. O. Box 16, Sumter, S. C.

front panel. The allen wrench adjusts a set
screw which raises or lowers a cam which de
termines the setting of the capacitor.

A sliding progressive-shorting tap switch is
mounted on the housing to switch the tank
coils and to add more output capacity at the
lower frequency bands. Vacuum capacitors
have been used for this purpose due to their
excellent cu rrent carrying capabilities.

There is also an auxilliary switch that can be
used for bandswitchiug other stages (probably
through relays) , or for pilot lights, or what
have you.

These two slide switches and the cam actions
are ganged and set up for five bands.

Turn to the desired band, initially tune up
the amplifier for that band, and thereafter when
you tum to that band it will be perfectly pre
tuned. The re-setability of this arrangement is
excellent.

The grounded grid-driven cathode circuit is
used for greater simplicity and stability. No
neutralization is needed on any band.

A tuned grid (or cathode) circuit is always
recommended but has been omitted here for
simpler band switching. In its place a 6X4
visible in Fig. 3 has been connected to the
cathodes to load the positive half cycle of ex
citation when the linear amplifier is non-con
ducting. This keeps the load on the exciter

JAN UARY 1963

reasonably symmetrical. A SSB-lOOF drives
this amplifier to full output with ample excita
tion margin.

The B & W FC-30 filamen t choke (Fig. 3)
is a natural for this application, though a home
made choke can be made that works very well.
Ten turns of # 10 cotton enameled wire wound
on a broom handle then the broom handle re
moved, for each leg of the filament, works fine.

It is important to maintain the filament volt-

Fig 2. Partia lly completed chassis showing band.
switch. C lose inspection will show the grid bi
pass fro m each grid pin to t he chassis.

23



•

Fig 3. Sub chassis view. All parts were mounted
& wired by W6 DMN.

age at the proper level, so a Powerstat Type 10
and filament volt meter is installed. (Fig. 3).
On initial operation, an accurate laboratory
meter should be connected directly across the
tube fi lament terminals and the powerstat
brought up to 7.5 volts on the accurate meter.
Then note the reading of the panel filament
meter that is connected across the filament
transformer. After that the filaments may be
adjusted by reference to the panel meter.

The grid metering circuit was lifted verbatum
from a pamphlet by Bill Orr W6SAI, Eimac. It

works fine. Each of the three grid terminals
are bypassed to ground through a .01 disk ca
paci tor and a 3.3 ohm resistor. As the grids are
tied toge ther internally, the three 3.3 ohm re
sistors are in parallel also. This gives 1.1 ohms
of grid leak. A half ampere of grid curren t
across this 1.1 ohm grid leak will give .55 volts.
So connect a .55 volt de voltmeter across the
grid leak and call it a half ampere meter. Use
anv available, low range milliamp meter and
put enough resistance in series with it to make
a .55 volt meter. For instance if a 5 rna meter
is available (which could then be read as a
0-500 rna), 110 ohms in series with the 5 rna
meter (assuming negligible meter resistance).
would make the 5 rna meter read full scale
when .55 volts was impressed. Precision meter
ing at this point is unnecessary, so precision
calculations or resistors or meters is also un
necessary. 260 rna of grid current at full load
and drive is normal.

The grid terminals are bypassed with a .01
disk cap above the chassis, to get as close to
the grid as possible. This can be seen by very
close inspection of the picture of the incom
plete rig showing the tube socket mounted
(and bypassed) and the RX274 band switch
ing unit. (Fig. 3)

A 4-1000 A tube works in this linear ampli-

-
.!!J

YEAR-END CLEARANCE!!
Yes, we're overstocked ... Buy at reduced prices while they last.

USED EQUIPMENT SPECIALS
Hallicrafters SX-IOI receiver $189 Heath Comanche receiver . . $89
RME 4350 receiver . . . . . . .. 129 Heath Cheyenne transmitter 89
RME 6900 receiver . . . . . . .. 229 Morrow MBH-5 receiver . . . . 89
Johnson Ranger w10 keying Morrow MB-560 transmitter . II9

modif, or p-t-t. . . . . . . . . .. 169 Morrow Falcon receiver . . . . 69
Johnson Viking II transmitter 129 Conset Comm, Ill-6 meter . . 169
Heath DX-IOO transmitter . . 109 Elmac PMH-6 . . . . . . . . . . . . . 49
Heath Mohawk receiver . . .. 209 Elmac AF-67 . . . . . . . . . . . . . 84
Liberal Terms Trade-ins accepted 90 day warranty

HENRY
11240 w. Olympic Blvd.

Los Angeles 64, Calif.
BRadshaw 2-0861

RADIO
931 N. Euclid Ave.

Anaheim, California
PRospect 2-9200
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Patent s allowed
a nd pending

No Books To Reod-No Visuol
Gimmicks To Diltract You. JUlt

li.ten and I.arn
81l&1l1 •• madlWl .lyall..... I..,
t"hllltuM _ TIIII ClU.... will tat,
v.u beY.nd IS w••••• , •

LESS THAN ~ THE TIME
Available else on magn.t ic ta pe

S" Y OM,. D,alrr NOUJ I

•

EASY TO LEARN CODE
' ....am to Inl'reaaeo speed wnn an

I nst ru ctog rl ph- t he Code reacher Ihat tak e<!
the place of In cpera tcr -mstruc tor- and enables
In)'OO8 to mu ter code without rurther ass ist
a nce. An llab le tuoel rrom belt"lnnen alp habet
10 t)'plnl ml!ll I/l:es on aU .ubjecta. g peed
range 5 to 40 WP~I . AlwaYS r"lBdY-no QR)!.
T t:ousandl have " lIl.'qu lred the l.'Qd&" wilh the
I ns trnl'lottnph S)-stem. W ri te today for con
venient renta l or tlU l't'hll e pla nl .

IN STR UCTOGRAPH COMPANY
47 13 SHERIDAN ROAD . CH IC A GO 40. ILL.
47:10 Crenshlllw Blvd .. Los Anlel es 43. cal if.

EPSILON
2769 CAROLINA

RECORDS REOWOOD CITY. CAlif.

GENERALIZE YOURSELFI

RADIO CODE
Tile EASY WAY

LEARN

ANTENNAS IN

~-.-~....~~~~~

FANTASTIC SALE
~ew . 11!'1t..d and I"u..,.a.:lued tw.1I ('()lDplet.e 'lII'1t b tub",. transU 
tors and I'rnta" onl)' $6 each ppd. Take your p il.'lI:. :: 1 5W 21me
C8 l rall srnl un. :2 5W 50me " ham" traru;mlu ..r. :: 3 100mw
21011.' tr.-nl!slorll ..d C B transmtuer. ::4- 21mt I'n's lal OO(Jt rolled
oonre rler ror broa<kast b&/ld radIos. # 5--50me en ·lta l torIlroUed
ecnveer..r tot broadust ban d rad lOll. : 6 TXS type notee limi ter
&/ld ''1uI'kh. =1 21mI.' s l/l:nal boo.<l lr r amplifie r.

OUllinti ty is very Il mlle l---o rder t odlilY.
VANGUARD ELECTRONIC LABS Dept. H·13

190 -48 9;Jth Ave. Holli s 23. New York

6 & 2 Meier
Model No. A·6 2
Amaleur Nel A-62 $33 .00
Stacking KIt AS -62 $2 .19

Album Conta inl
Th r•• 12" LP'.

21/2 Hr.

\... I nllru~,~.~;o~n==============

[Turn to pa ge 58]

• PA M O T O R, Inc., 312 Seventh St ., San Francisco 3.
California

fier with no changes except that the three grid
terminals should be tied together at the socket
to make the grid metering circu it read properly.

It is important to use a tube socket that puts
no strain on the glass seals around the tube
pins. The Eimac SK 510 is recommended. The
Eimac SK 500 socket, which is the older cas t
aluminum, air system socket has been reported
to put too much strain on the 3-1000Z.

The cooling fan is a PAMOTORo-Axial Fan
Model 1000, made in West Germany and is ex
ceptionally smooth. (Fig. 3 ) It is rated at 125
CF~1. The sheet metal adapter from the blower
to the bottom of the tube socket would not
work until vanes were installed inside to pre.
vent the air from cavitating. Then the air came
through very well.

Pressurizing the chassis is simpler but less
efficient. Also, this arrangement soon blows the
chassis full of dirt.

The switching arrangement is simple and
safe. A line cord comes into the amplifier chas
sis and goes through a 20 amp fuse and a mas
ter toggle switch. This switch carries the line
current for the entire rig, including the power
supply. When this switch is first thrown, it
only turns on the fan. When the fan gets up
to speed , it actuates an air micro-switch-sac
tuated from a vane in the air stream. The air
micro switch then turns on the filaments. Loss
of air turns off the filaments.

The plate switching uses a single pole dou
ble throw toggle switch , and takes its power
after the air switch. So loss of air will also turn
off the plate power. The double throw platc
switch energizes a green pilot light in the off

another fi rs t fro m FINCO®

See you r FIN e O Distributor
or wr ite for Ca ta log 20·226

THE FINNEY COMPANY
Dept . 20 Bedford . Ohio

The Only Single Feed Line

6 and 2 METER
COMBINATION YAGI ANTENNA

ON 6 METERS
Full 4 Elements
1 - Folded DII~ole

1 - Reflector
2 - Dllectors

ON 1: M ETERS
18 Eleme nts
I - Folded Dipole Plu s

Speci al Phasing Stu b
1 - 3 Element Colinea r Refle<;tor
4 - 3 Eleme nt Cohnea r Directors

Fig 4. The silicon diode rectifi er system is com
para ble in cost to t he thermionic system and
saves space, heat a nd switchi ng.
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Jemes l. Weeks. WbFNG
P. O . Boll. 307

W rightwood . Celifcmie

A Review

The PMR-8
There has and I guess always will be a re

quirement in my ham operations for a receiver
that is small enough to put in a suitcase for a
trip yet be usable on a field day excursion in
the car or can double in the home shack with
performance equal to a "big set:' And, last
but not least, it has to fit my budget of around
$200.00. ~ly old KE-93· filled that bill , but
in a moment of financial greed, I d isposed of
it. I still had the need; so I looked around and
settled on the p~m-8. I am so pleased with it
that I want to pass the good word along.

IJand coverage is 80, 40, 20, 15, 10 and 6
plus the broadcast band. Dual conversion is
employed. The 1st if operates at 2238 kc, the
2nd if at 262 kc. Because of physical limita
tions and for reasons of pure economics, the
band-pass width or selectivity of the irs is
limited to a fixed 3 ke-i.e. the selectivity is
6 db down at ± 3 kc. The bandwidth is a
compromise between reasonably good audio
quality and selectivity acceptable for average
band conditions. Skirt selectivity (or cut-off )
is exceptionally good, which compensates in
some measure for lack of a more narrow and
controllable bandwidth.

After a nominal warm-up period, the drift
factor was excellent, even without a regulated
B+ supply to the hf oscillator. Mechanical
stability is truly outstand ing. One call li terally
drop the receiver from a height of several
inches above the table top without even a
flutter on the pitch of a CW signal.

I primarily usc the set for CW. The ave
action on C\V is just right. It is fast enough
to adequately block the receiver so as to give
me a good monitor copy of my own sending
without cracked ear drums; yet it ( the ave )

•

••

.......- ..'" ,-.

Our New Model 1062
for 6 & 2 Jlfe ters

Price--$199.95 less power s upply.

Power s upp ly $ 119.95
Doth only $319..90

This new model will &,ive up to 600 w atts AM &
CW linear. up to 1000 watts pep on 6 & 2 with
a 7034 final. 60 C.F.P.M. blower. Requires ap
p roximafely 5 watts drive on 6 & 2. Voltage re
quired-c-pl ate 800 to 2000 at 250 rna screen 300
volts. bias-50 volts. •

J&O LABS
73, Hwy. 35
Eatontown. N. J.
(201) 542·0840

T HE LAST FEW YEARS have seen
several entries into what I will call the com
pact-receiver market. Notably among these
entries were the PMR-series by Multl-Elmac,
the KE-93 by Automation Electronics and the
C-66 series by Conset. However, the Multi
Elmac people are still marketing their line
now represented by the PMR-8. Vital statistics
- 41'O"h, 7"w, n -a @ 8); lbs.
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Write for comple te becchu res , See your loca l dealer.
Manufac turers of the fines t UHF' TV Cceverter

FM SURPLUS SALES COMPANY
11 00 T remont St., Roxbury 20, Moss.

$19.95

HARMONIC/TVI
PROBLEMS???

Motoro la T44 A·6
6- 12V-450MC

$4 9.50

6 METERS
TUNAHI. F. I. OW-PASS .'l A YER ICK
The only low-pass filter designe-d ex pressly for 6 meters .
Wi th 9 individulilly' shielded s ections and 5 !Hages tun
able forming a composit filter of unequaled performance.
1 DB loss . Handles 400 watts PI. 35 DB rej ection. Size
5" by 2" by 3". AMATEUR NET 116. 9'

M.H·ERICK II HUH POWER MONITOR
Same as above but with 6 mete r power indicator ce li 
brated in watts out put. Indicator Size 4" by 4" by 4"h".
Slant P ece•.Reads 0-50. 0-400 watts .

.H Ln £ UR ." F. T SJ+. 9'

2 METERS
HA SP·" ,us ,'lOP EL BP·U 4
A narlow band·pass filter with 6 me pass band and 146
me cente r freque ncy . 1 DB insertion loss . 35 DB etten
uefion of harmonics. Handles up to 185 watts PI.
Size 4" by 2~" by 2W·. MIA TE VR xET Ill. B'

.l,jOD F.l. FB1 0
Five aeperete fi tters housed in one package and selected
by a front panel switch. Each filter is tuned for maximum
attenuatjon of the s econd harmonic for that particular
band . Attenuation - 35 DB. Handles up 10 1 kw, Size
5" by 6" by 4". A,'tATEVR NIH 114 . 71

FM MOBILE EQUIPMENT
Motorola FMTRU-4 1V
6V- 150MC $39.50
12V-1 50MC $44.50
St rip

T ra nsmitte r

does not introduce objectionable lag so as to
seriously distort the characters . For mobile C \V
operation, the b fo is quite good as an auxiliary
tuning function for keeping the signal peaked .

The mechanical-electrical layout is such as
to permit neat, rigid point-to-point wiring.
There are no stray or haywire leads, which b
unfortunately a too-often-noted trademark of
receivers in this price category. The various
switches, condensers, coils, e tc. are of top
quality grade. Comp onents are unusually ac
cessible for servicing and circu it tracing, not
withs tand ing the compact geometry of the
receiver.

Operation of the filaments on 12 or 6 volts
(ac or de) can be had by optional strapping
of the connections on the Jones-type power
plug.

While designed primarily for 250/105 ' volts
plate voltage , I obtained good results hy run
ning everything on as low as 90 volts. An
exte rnal "S" meter can b e tied into the same
Jones plug. The "S'" mete r w ill h ave to he
fabricated b y the individual as it is not avail
able as a manufacturer's item. However, suf
ficient d ata is contained in the instruction
manual for «rolling your own:'

T he Operat ing Manual is generally good .
Da ta on alignment could be easily understood
and handled b y the most rank novice. C ircuit
diagrams are better than average from the
standpoint of readability. The re are two full 
page drawings showing identification and lay
out of every m ajor component of h ardware
both on top and underneath the chassis .

The receiver req uires (wh ich I like ) an out
board power supply. As I stated earlier, plate
voltages are not critical. If you purchase the
~1-I070 power sup ply, which is a companion
supply for the associated AF-68 transmitter,
then you also have a supply for your receiver.
But for the receiver alone, you can build a
perfectly adequate supply for less than $10.00.

I must point out that performance on 6
meters is surprisingly good for a receiver not
desi gned for VHF operation. If you like 6
meters for general utility, it d ocs a commend
able job .

Now, does the set h ave any deficiencies?
Yes. but they a re no t serious. Ease in 55 II
tuning could be immeasureably enhanced by
replacing the main tuning shaft with a plane
tary reduction d rive-shaft. Such an a rrange
ment would give the receiver really good SSB
handling even under mobile opera tion w ith
one hand on the steering wheel and one hand
on the dial knob. The bfo vender control wh ile
handy in SSB tuning does not entirely com
pensate for a better d egree of vernier control
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needed on the main tuning knob. I would
also replace the output transformer with one
having a 500 to 1000 ohms output winding.
I use headphones exclusively of the 2000
ohms impedance variety. The receiver develops
all sorts of aud io, but the bulk of it ( the audio)
flows to ground through a 6.3 ohms resistor
that is connected across the phones and the
3.2 ohms secondary of the output transformer .
All of this comes about when you plug your
phones in . If you use a speaker or low im
pedance phones, then there is more than ample

audio volume. But me, I like to have the old
"cans" rattle loud and clear!

In summation-for the money involved , you
get operating features and quality of construc
tion generally found only in receivers costing
considerably more. And, if you'll make the
two changes I just suggested, I would star-k
it up against anything up to twice its cost.

. .. W 6FN G

"J u ne ' 60 CQ, KE-93 Review, J . L . Weeks.
*' 105 volts is fur t h e hf /bfu oscillators , sc r ee ns , etc.

Tra nsi storized
Audio
Frequency
Meter

Dav id Cabaniss W 1TUW
22 Matthews St reet
Terryv ille, Connecticut

Here is a simple p iece of gear that will be a
worthwhile addition to any ama teur's line of
test eq uipment. The various applications of an
aud io frequency meter are numerous and there
fore will not bc covered in this write-up. Those
interested in const ructing a simple and accurate
audio frequency meter will find th is ou tline
very helpful. The circuit diagram, parts list,

and photograph should provide the builder
with all of the information necessary to con
struct a unit similar to that of the author's.
Parts layou t is absolutely non-critical, and a
large quantity of the required components may
be found in the well-stocked junk box, Briefly,
here is how the circuit opera tes .

An ac voltage of an unknown freq uency is

*' ~~NE R .. 1N34A",
01

115V TO {
2NI3 74

OTHER
GE AR

~rl {:
.Iml 028.21<

ZNI374 "
CW ; ~~ ~I ;p~~ 4.7K

"
• O-IMA

250....... LEVEL I (9 20] ~ H00.

rav -
"h or

~AGD2<:;'H
M~ I }-

"
0-2 ~~~L " t- •~ •~ " s-

~ -, ~
GE; H IK

>OOm' 4700 >- >- ~ --
ov : ~O.; !::: '"
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A New Standard of Frequency Stabilityl

A MATCHED PAIR
•
.'

•
"••

MODEL LPA·I
PIICE!

$375.00
(l eu Power SlI;lP}Y)

Nodel LPA·1 Grllllndell Crid Linear Ampli fi er

- - - - w --- - - ••"'!!""="

•
'===

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

Mollel 61 00 Transmitter
•

...
•

•
MODEL 6100

PRICE!
$875.00

THE B & W KILOWATT

BARKER & WILLIAMSON, Inc.
•

BRISTOL, PENNSYLVANIA • STillwell 8-5581



applied across the 250 ohm input potentiometer
(Level Control ), and then applied to a filter
circuit, which is designed to cut off at about
7000 cps. At the same time, this ac input volt
age is rectified by diode D-1, and applied to the
Level Indicator meter, M-l. The purpose of the
Level Control and Level Meter, M-l , is to in
sure that the input voltage is at a sufficient
level to drive the first transistor amplifier-clip
per stage to saturation prior to taking any fre
quency readings with meter ~(·2. The 5K ohm
potentiometer in series with the no signal to
meter ~I-l is set to keep the meter "on scale."
In the author's unit, with the 5K ohm level pot
at }2 resistance, and the 250 ohm Level Control
at the full clockwise position , an input voltage
of .2 v ac was required to drive the first tran
sistor amplifier-clipper stage into saturation.
The input Level Meter, M-l , at .2 v ac input,
read 300 microamperes on the unit shown in
the photograph. (This is only a reference read
ing, which depends upon the setting of the 5K
ohm Level Meter potentiometer. ) In other
words, an y reading of 300 microamperes or
better will indicate that the input nc voltage is
at a sufficien t level to take an accurate fre
quency reading with ~1 -2.

With a sufficient level of nc voltage applied
to the filter circuit (on the base of Q1) , the
filter will pass all frequencies below 7000 cps
(approximately) on to the base of Ql. The
Zener diode on the collector of Q1 prevents any
de voltage variations in the power supply from
effecting the operation of QI. With a 6 v Zener
diode on the collector of Q1, the 1K ohm power
supply potentiometer should be set so that the
potentiometer arm reads about -8 volts de to
ground.

The clipped ac signal is then passed to a
pulse counting circu it, consisting of a .1 mfd
capacitor, a IN34A diode, and the "range" po
tentiometers and resistors connected to the
base of Q2, the meter amplifier transistor. The
four 1K ohm potentiometers connected to the
switch are the range potentiometers, and are

Tale of a

I T was indeed a wild night. Such a night
as was made to order for the commission

of foul deeds. Ragged, low hanging clouds,
urged on by a moaning wind alternately hid
and revealed a moon that, discouraged by the
night, was already setting. In the distance, a
dog feeling the eeriness of the night, howled
forlornly. The few people hardy or foolhardy,
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set up for 0-50, 0-500, 0-1000, and 0-5000
cps. The 5K ohm potentiometer at the base of
Q2 is a coarse adjustment affecting all ranges.
Three of the four ranges can be set by WWV,
with the tooes of 440 and 600 cps. The 0-50
cps range can be set up with an accurate af
generator.

Transistor Q2 has the calibra ted frequency
meter, ~1-2, in series with its collector circuit.
The frequency of the pulses applied to the
base of Q2 will be indicated on meter ~1-2.

The scale for meter ~1-2 should be made as
linear as possible. The scale for meter vl-I is
not critical. Only one point on the scale need
he marked-the point a t which the level of in
put voltage no longer effects the read ing of
meter ~1-2.

The preceding circuit description may give
you some ideas of your own . Refinements are
always possible. Good luck, and I hope you are
a s pleased with your new piece of gear as I am
with mine!

. . . WITVW
PARTS LI ST

(3) 500 mM, 12\' capar-itors
( J) .25 mfd, 200V capacitor-
(2) . 1 m fJ, 200V capacitor's
(2) .00 1 mfJ , 200V capacitors
(I) 20 m fJ, 12V capacitor
(2) 1K, 1W resis tors
(1) JK, 2\ V resistor
(1) 8.2 K K , Y,W resis tor
(1) 470 ohm, y,W resis tor
( I) 10K, Y, W r esistor
( I) 2· 7K , Y, W resistor
(I) 4.7 K, Y, W resistor
(I ) 47 K , Y,W resistor
(5) 1K, 2W potentiometers
(2) SK , 2W pot en tiometers
(I) 250 oh m, 2\ V potentiometers
(2) GE 320-n diodes
(1) 1N 34A diode
(I) 6V Zen er diode
(2) 2N 1374 tran eistors
(2) 0 -1 rna meters
(l ) T ransformer, 115 V pr j, 10-l l V Secondary
(1) lI SV pilot light assembly and bulb
(1) 2A fuse and holder
(1) S PST Toggle Switch , l1SV SA
(I) L ine Cord and Plu g
(1) J ones, 4-Terminal St rip
(1) Bud Cabinet, 12 x 7 x 6
Assortmen t of nuts, bolts, grommets, washer s, component
mount ing boards and terminal strips, hookup wire, etc.

Dark Night
W"Iter Mull W3M FA

enough to be out on such a night hurried along
bent against the wind. High on the hill that
rose just outside the village a single light
glittered from the window of the lonely old
house. The house where local legend main
tained, murder had once been committed. It
was to learn more about this legendary house
and its solitary occupant that had brought me
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COAXIA L TRANSFER SWITCH # 336
For switching a power amplifier in and out between
lin exciter end the entenne . Otherwise the same
es the e bove. $11045

CANNED SWITCH

WATERS MFG.
WAYLAND, MASSACHUSETTS

Your dealer s hould have 'em.

SINGLE POLE DOUBLE THROW
Ccexie l Switch otherwise some as above for an
tenna switching, dummy load testing , transmitter
switching, receiver switching , etc. #341. $ 1lAS

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

Coax Switch # 335 I P6T $12.95
including ell herdwe re, escutcheon plate with pro
vi sion for erasable ma rkin gs and knob.

to the village.
No one really knew the strange, clark man

who lived in the tottering ruin. He rarely
showed himself by day. Except for the aura
of evil that seemed to surround him he might
have been an object of pity. On his infrequent
appearances he engaged in conversation with
no one nor bothered to answer those who
spoke to him. Always the single light shone
from the barren window until far into the
night.

I pondered these things in my mind as I
stood now at the foot of the weed choked path
that wound from the road toward the drooping
porch. I hardly knew what real reasons
brought me to this lonely place. Ever since
I had first heard of the oddly unorthodox man
I had been driven by an almost un-natural
urge to find out more about him. There was
a rustling sound in the weeds behind me.
I whirled about in time to glimpse a fright
ened rabbit dash for deeper cover. Slowly the
feeling of stark terror faded and my pounding
pulse returned to near normal. I began to
ascend the path toward the dark, forbidding
bulk of the house. At last I stood just below
the porch .

As I cautiously stepped on each of the half
dozen sagging treads of the steps it seemed
that each one creaked more loudly than the
other. Fortunately the banging of a shuller
that swung back and forth in the wind masked
the sound.

I stood, now, on the porch. Althongh the
night was cold, my palms were wet. I was
conscious of the brassy taste of fear in my
mouth. The lone lighted window looked ont
upon the porch but the dozen or so feet to
it from where I stood seemed as many miles.
I began to ease slowly across to where I
could see into the room being extremely care
ful not to make any noise that might give
away my presence to the man in the house.
Suddenly I was frozen in my tracks by a
shout of wild, demoniac laughter. My, by now
completely disorganized, mind conjured up
visions of unspeakable violence. Of bodies be
ing hacked to pieces by some deranged fiend.

I don't know how long I stood there poised
for retreat yet drawn by a sense of macabre
curiosity. At last, screwing my courage up,
I resumed my slow progress toward the win
dow. One more step and my view into the
room would be unobstructed. Now I

Dante, with all his imaginative powers,
could not have painted with words such a
scene of wild disorder. The room was barren
of furnishings except for two tables and two
chairs. It was evident that the man lived al-
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ways on the edge of starvation. On the one
table that stood across the room was a loaf
of dried up bread, an opened can of some sort
of concoction and a bottle partly filled with
an amber colored liqnid. On the table at
which the cavernous figure of the man sat
was a typewriter and a strange looking black
box from which dangled a profusion of wires.
Beside the typewriter was a pile of wh at
seemed to be manuscripts each with an edi
tor's rejection slip pinned to it. Scattered
about the room in complete disorder were
what must have been dozens of black boxes
mnch like the one on the table.

As I stared transfixed, the man rose from the
table. Grasping one of the boxes he began to

attack it with a pair of diagonal pliers, pnlling
wires, tubes, resistors and capacitors from it.
Again came that peal of wild langhter.

When the box had been rednced to jnnk
the man's rage seemed to abate. lie seated
himself at the typewriter and began to labo
riously pcck out a few lines of print. I inched
closer to the window. I could almost make out
the words on the paper. Closer, yet closer.
Onl y now was the mystery cleared up. The
first sentence was To convert the BC 999
transmitter to an all band double conversion
receiver, first remove all wiring and compo
nen ts except the fuse holder in the upper left
hand comer.

• . . W3MFA

SSB or AM
at the turn of a switch

I H AD BEE:-I working AM for many
years and had made many delightfnl friend
ships and contacts throughout the world.

Then something happened.
Some of my regular contacts I never heard

any more. Various of my friends went on to
SSB and I missed the pleasure of my frequent
QSOs.

The world seemed to be divided into two.
Those on SSB who seemed reluctant to work
those on A~I and those on A~ I, like myself,
who experienced some difficulty in resolving
the SSB. It seemed as thongh I was faced with
a choice of abandoning many of myoId friends
and going on SSB, or losing many of myoid
friends when they went on SSB.

I felt there must be a solution to this prob
lem. After all, when the Novice goes on phone
he doesn't throw away his key, or abandon his
CW facilities. Why was it that those who hat!
gone on SSB seemed to have lost the abili ty to
communicate on A:\I?

The problem worried me.

Edgor Wogner G3BID
S. Ferncroft Avenue.
London. N.W. 3.

I scanned the advertisements to find a re
ceiver that would receive AM, SSB and C\ V
eqnally well. This I Found an d as my oid re
ceiver was not too good on SSB, I bought a
new receiver and found that I could receive
all three modes very well.

I then searched the advertisements for a
transmitter that would operate on SSB, A~1

or CW, bnt here I ra n into trouble. There did
not seem to be one. Those which were de
signed to transmit SSB would admittedly pnl
out some sort of an A:\l signal but the fin al
was always linear, the efficiency for A~ l was
low, and the power also low in many cases .
The A:\t was merely SSB with a carrier in
serted, so I tried to design a transmitter where
the final could be switched from linear to class
"C" with plate and screen modulation.

I was sure it could be done but it was too
d ifficult for me. The change in the operating
conditions of the final were too great to make
this an easily switchable proposition .

Yet, I did not want to lose my friends on
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Mobil C. B .

ANTENNA

• Compact

• Precision Made

* OUTSTANDING
* PERFORMANCE

• 15 Mile Range

c Will Out Perform
Bumper Mounted Whips

• Rust Proof

• Easy Mounting

• Theft Proof

• Top Quality Parts
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TUNE IT TO MATCH ANY SET.

ANTENNA ROD MADE OF

HIGHEST QUALITY STAIN

LESS STEEL, TOP NYLON

CORE, RESISTS MOISTURE

ABSORBTION.

CAN BE ROOF

MOUNTED.

' lie Fin est Allteruw

O nly $12.95 plu s 4 % t ,u . Avel l

a ble in Red and Black. See your

local Dealer or Order Direct.

•

UNCONDITIONAL FACTORY

G UA RANTEE AGAINST MATERIAL &
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AM if I went to sideband.
The problem remained, but then I remem

bered that I had a perfectly good AM rig. I
could, of course, keep the A~l rig and ge t
a sideband rig as well, but this was clumsy.
It took up a lot of space, and it meant keeping
two rigs warmed up all the time, and even
then it would have meant zero-ing and 2 VFO's
every time if I was to make a quick switch
from one to the other.

It was at this stage that I realized that I had
nearly found my solution. Every SSB rig which
I have seen has C\V facilities. \Vhy not switch
the SSB rig to C\ V and use that as an exciter
to drive th e old class "C" fin al plate and screen
modulated?

Here was my solution and as I imagine that
most of the other people who are going side
band have got an AM rig. I tbought tbey migbt
be interested to do the same.

All that is necessary is to arrange a switch
so the output from the sideband rig can be
switched either directly into the antenna or,
when operating it as a C\V exciter, into the
input of th e class "C" final, and, if you like,
a further position of the switch could feed
the output of the sideband rig into th e linear
final.

Thus, with one switch one could have the
choice of a low power SSB rig, a high power

SSB rig using the linear. or full-blooded plate
and screened modulated A~l, using the old
class "C" final and its modulator.

All that remains is to ellsure that the SSB
rig does not overdrive the class "C" final as it
will probably have far more output than is
needed to drive the final.

This can be done either by loading the Pi
output of the SSB rig very lightly or, in most
rigs, by reducing the carrier insertion to an
appropriately low level.

]0 my own case I am using a K\V Viceroy.
This can be switched so that I can either use
the Viceroy barefoot straight into the antenna,
or to drive the K\V 500 linear final, or to drive
the old class "C" fin al, plate and screen modu
lated. The switching is done as shown in Fig. 1
- of course a high insulation ceramics switch
must be used which must have low loss con
tacts.

It is a complete joy to be able to tune over
the band and go back to any station, be they
operating SSB. AM, or CW, by merely the
turn of a switch and not to have that horribly
fru strated feeling when you hear a station on
A~l whom you are very anxious to work but
who for one reason or another, possibly because
his receiver is not capable of it , has difficulty in
receiving sideband.

... G3BID

Transistorized Dynamic
Mike Adaptor

Roy E. Pe fe nbe rq W 4WKM
316 Stratford Avenue
Foirfox, Virginio

P hotograph by : Morgan S . Gassman. Jr .

SURPLUS military transmitters were almost
always designed f or use wit h carbon micro

phones. These units have t he advantages of
rugged r eliability, low impedance and high out
tn-t with reasonable int ellig ibility. However,
for enany a ma teurs, r easonable intelligibility

34

is not good enough and t he choice of a dynamic
or crvstal microphone is made for sur plus con
versions. In this case, the usual course of action
is to rip out the existing audio input cir cuit ry
a nd install a vacuum tube speech amplifier.

The little device shown in the photographs is
a much simpler answer t o the problem and r e
quires a lot less work. The output of a low im
pedance (50 ohm) dynamic microphone drives
a single stage transistor amplifier which plugs
into and is supplied power by a st andar d, posi
tive battery, ca r bon microphone circuit. The
assembly is sma ll enough to fit inside of many
microphones, may be installed in the mike stand
base or may be housed in a sma ll metal case
inserted in the mike ca ble. While t he unit may
be installed in the equipment, this would r e
quire replacement of the mike jack since both
leads of the microphone coil must be above
ground.

The diagram shows the simplicit y of the
amplifier-adaptor. High gain with low noise is
a chieved by operating a power type transistor
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Performance of t he unit is remarkably g ood.
Tests were cond ucted using a Tur ner Model 999
50 ohm dynamic mike. The circuit wag
terminated in t he microphone input of an
A N / ARC-2 T ransmitter -Receiver which is con
s idered more or less typica l of s u r plus equip
ment . N umerous t ypes of 1 amper e and up,
P N P po wer transistors were tested with con
sist ently good resul ts. The 2N538 transistor
shown in t he photograph was used because it
was the s mallest power type transistor on
hand. This unit gives substa ntia ll y hig-her out
put than the old reliable T -17 microphone.

There are other applications of t h is circuit
which ha ve not been explored. A negative bat
tery microphone circu it , t hough virt uall y un
known in su r plus equipment, wou ld perm it t he
transi stor stage to he reversed , pl acing t he
emitter at ground potential. This would ground
one side of the m icrophone coil, reducing hum
and noise pickup. T he same result could be
obtained with the circuit s hown if an N PN
transi stor were used. \Vh ile scar ce in t he power
types, these units are available. One f urther
possib ilit y lies in t he use of t h is circuit with
vacuu m t ube in put amplifiers wh ich place the
ca r bon mike in t he cat hode circuit of a triode.

A s pointed out, t his circuit is ideal for use
with sur p lus equipment s ince no changes are
required in t he audio in p ut stages. Also, the
simplicity and low cost of this device make it
very attractive for other applications.

. . • W4WKM

PL-68
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c ••• ••50 Mnl , 1 5 WVDC ELECTROLYTIC CAPACrroR
M•••••LOV !MPEJW(CE DYXAMI C KICROPHOHE
Q•••• • PJf P POVEB TRAJl'SISTOR (SEX TEXT)
R•••••1/2 WAtT COMPOSI TIOJl RlSLS'1"OR (SEE TErr )

at low collector current. The characteristic low
input and ou tput impedances of the power
type t rans istor ar e retained in t his class of
operation, making the circuit ideal for t he task
a t ha nd . Those interested in pursuing t he sub
j ect further are referred to the shor t article,
"Low I mpeda nce Transistor Preamp," by \V.
F. J ordan, which appeared on page 78 of the
March 28, 1958 issue of ELECTRONICS.

Almost any power transistor may be used in
t his c ircuit. I nst a ll t he transistor of your
choice and clip in a 25,000 ohm variable r esistor
in lieu of "R" . Connect t he microphone, plug
into the transmitter mike jack a nd adjust "R"
for maximum gain consistent with low di stor
t ion and noise. Measure t his resistance and in
stan the nearest stock value % watt resi stor.
This value will probably be in the vicinity of
10,000 ohms.
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. ! -,
. ' \ ...•

, , .
~,
T

I
•

BIG TRADES -- Used Gear Galore

• ROHN
• IRI-EX

• RCA
• GENERAL ELECTRIC
• DRAKE
• JOHNSON
• WATERS
• ALL OTHERS

•

Order Your New I
SB 33 from us

• COLLINS
• HAlllCRAFTER
• NATIONAL
• HAMMARLUND
• HY·GAIN
• MOSLEY
• GONSEI
• EICO
• ADCOM

SINCE 1933 • ONE DAY SERVICE • Phone CY 4·0464

QUEMENT ELECTRONICS
1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA

" No rt he rn California's Most Complete Ham Store"
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FIG I MA ST CONSTRUCTION

James Young W 6WAW
1036 N. Stanley Ave.
Los Angeles 4 6 , Calif .

A Practical
Six Band
Grou nd Pla ne

,52-ohm coaxial transmission line (either HG
8/U or RG-58/U ) .

A series of tests have been conduc ted over
an extended period at \V6\VA\ V in which
operation of the ground plane was compared.
with a multi-band doublet an tenna approxi
mately 45 feet above ground, On the 7 me
band reports from the East Coast began to
show the ground plane's advanta ge from the
lowered angle of rad iation achieved, while
reports from Africa, Asia and South America
have shown a con sistent 12 db ( two "S" units )
increase in signal strength over those obtained
011 the doublet.

On VHF (50 and 144 me), comparison 01
the multi-band ground plane's operation with
two conven tional single band ground plane an
tennas a t simila r height have produced exactly
the same reports a t distances up to 150 miles.
thus the advantage to the casual VHF operator
is simply one of having a single antenna fm
"all band" operation.

One note of caution should be observed
however; as in an y multi-band antenna system
radiation of harmonics becomes a serious prob
lem. thus the use of an antenna coupler be
tween output of the transmitter and the feed
line is mandatory in most cases on the lower
frequencies. For VHF operation this has not
proven to be a problem however, and only the
normal lowpass fi lter has heen required at
output of the transmitter.

Construction and erection of the antenna
will take approximately -I hours, and can
normally be completed without assistance un
less you are mounting it on the roof, where a
-ccond set of hands are invaluable.

First. perform an inspection tour of the root
, l."; th is is the best spot for installation, although
the an tenna should work equally well at
gro und level provided the surrounding area
is reasonably dear of obstructions. Look for
.1 vent pipe, or similar spot for attachment of
the base section. This is not critical in regards
to load strength. as very little actual weight
is applied to the mounting. The vent pipe
(or similar support ) should be app roximately
centered on the roof for case in running the
three sets of rad ials. The mast (F ig. 1 ) con 
sists of three sections . The bottom section is
a 5-foot length of I ~-inch 10 galvanized TV
mast . The center section is a 20-foot length
of I ~-inch fi r "fun-round" closet pole , while
the top section is a I5-foot bamboo fishing pole.

Securely lash the fishing pole to one end of
the "full-round," allowing approximately 30
inches overlap. Wire may be used for this, OJ

hcavyd utv fi sh-ltnc. however if the la tter is

15' BAMBOO
FISHING POLE

~\lENT PIPE CLAMP

~' SECTION OF
~_ II/. ~ 10 T\I MAST

20' FIR " FUlL ROUNO"
.--7 1 1/." 00 (STR"IGHT GR"IN )

" ...OF \l ENT PIPE~.tr

APPROX....TELY /
Z'QVERLAP-WRAP

..... ELL "NO VARNISH

The antenna described ill the following
article is unique in the fact that it operates
with an S\VR of under 2:1 on all amateur
bands between 7 and 144 mc. The basic
principles of the multi-band ground plane
antenna are not new, but it is felt that the
extended frequency coverage (20 to 1 ratio )
offered by this simple antenna will prove of
interest to other amateurs faced with space
limitations while desiring "all band" operation.

Basically the antenna consists of a full
sized wire element ground plane on the lowest
frequency to be used, in this case 7 me. To
th is 7 me antenna have been added separate
resonant radiating sections and radials for each
successively higher frequency band. The entire
antenn a is then fed at a common point with a

36 13 MAGAZINE



INSTALL A FULLY

TRANSISTORIZED

SPEEC H PROCESSING U NIT

IN YOUR TRANSMIT AND RECEIVE TERMINALS

and you will...
• Maintain Constant Transmitter Voice ln

put to greatly Increase effective radiated
power.

• Minimize transmitter overload kickouts.

Request
Bulletin

2026A

• 'Push' signals through QRN with peak
limiting and pre-emphasis (provides 50
to 60% increase in intelligibility under
adverse signal conditions).

• Reduce " singing" when used with a voice
hybrid.

MATERIEL CORPORATION
MAMARONECK, N. Y.

lind 5MbsidurnJl

onAWA, CANADA • ALEXANDRIA, VA. • GARLAND, TEXAS • LA MESA, CALIF• • POMPANO BEACH, nA. • LUCERNE, SWITZERLAND

THE TECHNICAL



Here is the sensational SWAN

Models for 20, 40, and 75 Meters
Now in Production

$275
Net P,ice

Ask your dealer for additional
information

\\0
\~'='. 7~
"""""

SINGLE SIDEBAND TRANSCEIVER
• The ultimate in TALK-POWER at

Low Cost
• High Efficiency, One Band Design

• Proven Reliability; Highest Quality

• 240 Watts PEP with BOO Volt Supply

• Mobile, Portable, or Fixed Station
• ASK THE HAM WHO OWNS ONE

TABLE I

7mc 14me 21 me 18mc 50mel44me

32'6" 16'6" 11'0" 8'2" 54" 18"

Element

Vertical

Horb::ontol 32' 8" 16' 8" 1 1' 1" 8' 4" 56" 19"

d "roU ll .

The radiating sections, plus three sets of
radials are cut from a single l Ou-Foot section
of 4-wire TV rotator cable (F ig. 3). Exact
length of these sections will be dependen t
upon what portion of the bands you wish to
operate in , however they may be easily com
puted from the standard ground plane formula;
len gth = 234/ f (me) for th e rad iating section ,
and; len gth = 240/f (me) for the radials.
Typical element lengths are given in Table 1
for the prototype antenna construc ted, and
these should suffice in most cases. The com
pleted an tenna exhibits an S\VR of less than
2: l over 200 kcs at 7 me, and less than 1.5 :1
over 300 kes at 14 me. On all h igher frequen
cies you can cut for the center of the band
and still be under 1.5 :1 over the entire band.

Attach a stand-off insulator to the "full
round" at the juncti on with the T V mast
section, and place a water-pipe ground clamp
directly below the insulator, screwing down
tightly until it bites the support.

Afte r cutting the 4-wires of the radiating'1

3 EYE-SOLTS
SPACED 120· APART

' 0'

%1$;'
A • 3~ '

e. 32 '

FIG 3 CUTTING DETAIL

1- FI G. 2 TOP OETAIL

used it would be wise to coat the joint heavily
with spar varnish. In tum, insert the other end
of the "full-round" into the flared end of the
TV mast section. Now screw in three eye-holts,
120 degrees apart, at the junction of the fishing
pole and the "full-round" for the top guys
( F ig. 2). A second set of three eye-bolts
should also be positioned 120 degrees apart
approximately at the mid -point of the "full-

-
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section for 7, 14, 21 and 28 me, as shown in
Fig. 3 , strip back the insulation a t the common
end and twist all 4 wires together. Install a
lug at this point and solder. Tape each spot
where a particular radiating section ends and
attach the lug to the stand-off insulator.

Now cut the three sets of radials from the
remainder of the rotator cable and prepare the
same way as the radiating section. These are
identical to the radiating section, excep t being
slightly longer. The 50 and 144 mc radiating
sections and radials a rc then made from 2-wire
scrap left over. Fasten a strain insulator to the
end of each 7 me radial and attach a sufficient
length of clothesline £:uy to permit the radials
to be tied off.

Attach the 50 and 144 me radia ting section
to the stand-off insulator in the same manner
as that for the lower frequencies, and tape
both radiating sections to the "full-round"
approximately 8 inches above the insulator.
Stre tch the complete radiating section alon g
the mast and tape securely every 36 inches.
If the rad iating section is longer than the mast,
spiral wind the tape until it fits. This should
not affect opera ting unless yOll wind the turns
too close together.

Attach the two sets of guys (clothesline

works fine ) and secure a vent pipe clamp to
the bottom of the TV mast section. Now comes
the job; Don't try this alone if the wind is
blowing . . . Roughly tie down the top guys
and walk the mast upright, slipping the clamp
over the ven t pipe. It should hold fai rly stead)
while you secu re the remaining guys. Once
this is completed the worst is over.

Attach all th ree sets of radials to the water
pipe ground clamp on the TV mast section
and run them out approximately 120 degrees
apart. The radials should slope if possible but
this is not absolutely necessary. T ape the 50
and 144 me radials to the lower frequency
radials and erection of the antenna is complete.

Solder a lug to the inner conductor of the
coaxial feed line and attach to the rad ia ting
section at the stand -off insulator. Similarly.
solder a lug to the shield braid and attach to
the water pipe groun p clamp. Len gth of the
feed line between the transmitter and antenna
is not critical, however in some cases the S\VR
may be lowered by a bit of "pruning."

Total cost of the complete antenna (exclu
sive of the coaxial transmission line ) should
run a bit under ten dollars, and that figures
out to slightly over a "buck and a half a band."

... W6WAW

EVERYONE'S TALKING ABOUT

at

l OW COST

Q UA LI TY ASSURANCE

THE IDEAL SUPPLY FOR YOUR

FA VORITE MOBILE

. t ire onlv
ADCOM 250 $125.

DC-DC TRA NSISTOR IZED CONVERTE R

LINEAR SYSTEMS INC!
605 UN IVERSITY AVENUE -lOS GATOS, CA LIFORNIA

ADVANCFD

COM M UNICA r/ONS

ADeoM 500-500 WATTS at 1250 V

PLUS 300 V & BIAS

ADeOM 1000 - 1 KW at 2250 V

PLUS 300 V & BIAS

ADeOM 250AC AVAILABLE

FOR OPERATION FROM

115V 50/60 CYClE

A NEW DC POWER SUPPLY . .
CONSERVATIVE RATINGS

AT 13 VOLTS DC INPUT
800 V 250 MA
275 V 200 MA
0-90V NEG. BIAS

OTHER TRANSIS TOR IZ ED CONVERTERS

SEE YOUR NEAREST DEALER
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75 Meter Mobile Transverter
Bruce Goewey WA6FPG
1931 S.E. Ra inbow Drive
Santa Ana, Cal iforn ia

Do you have a hankering for a really com
pact mobile rig? If so, and if you can get
along with single-band A~l operation, the 10
watt transverter described in this article may
be exactly what you've been looking for. It
offers ample power for most contacts, husky
modulation, reception that is both sensi tive
and selective, and full push-to-talk opera ting
convenience. Yet its cabinet measures only 3"
high, 5 " deep and 7" wide. This size is made
feasible by external mounting of tubes, crysta ls
and modulation transformer.

The transverter illustrated and described
was designed for the 75 meter phone band
because this band, in the opinion of the author ,
is the best for all-round mobile operations in
the southern Califomia area. \Vith appropriate
inductance modifications, however, the trans
verte r should be eq ua lly effective on 40, 20,
15 or 10 meters.

Design features of the t ran sverter a re cal
culated to simplify "under way" operating pro
cedures. Push-to-talk relay switching of B+
and antenna circuits provides basic operating

convenience. Mult iple crystal switch ing per
mits quick transmitter frequency selection. A
front panel switch permits instant selection of
either broadcast band reception or transverter
opera tion in conjunct ion with a companion
automob ile radio. It also provides a "calibra te"
position for spot tuning the transmitter fre
quency on the automobile rad io.

Externally-adjustable slug-tuned coils in tilt"
transmitter and converter circui ts permit peak.
ing of tuned circuits after automob ile instalJa
tion. An externally-accessible fuse protects tilt'
en tire transverter circuit and permits disabling
the circuit to discourage tampering if your car
must be left unlocked in a parking lot.

Power Supply

Power supply requirements are very modest.
The described transverter is being full y
powered by a Heathkit CP-ll mobile vib ra to!
power supply that is tapped into the 12 volt
electrical system of a Fiat 600. This power
supply draws 3 amperes at its full rated output
of 2.50 volts and 100 rna, which happen s to

•
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perfectly match the B+ req uirements of the
transmitter section. The converter section draws
only 20 rna.

Measuring only 4~" high , 41' " deep and
612" wide, the GP-l l will be found as easy to
mount in your automobile as the transverter.

The power circui t of the transverter is
arranged so that it may be connected to operate
from either an ac or de supply. The circuit
diagram shows proper connections for the one
or the other.

It will be noted that 12 volts of de must
be available for operation of the push-to-talk
relay when an ac supply is used. For initial
tune-up, testing and operating, the author
powered the transverter d irectly from a Gonset
G-76 ac supply, which has a 12 volt de output
for relay operation in addition to 12 volts of
ac for fil ament power.

If 12 volt de is not available from your ac
power supply, batteries will suffice for limited
operations, The current drain of the relay is
approximately 120 rna.

Alternatively, manual closing of the relay
contacts, while bothersome, will at least permit
transmitter tune-up and testing. There is no
problem with converter tune-up in thi s regard,

of course, since the relay coil draws no power
in the receive mode.

For 6 volt operation, tube filaments are
wired as shown in the 6 volt filament section
of the circuit diagram. Also, the relay must
have a 6 volt coil; or, alternatively, a 62 ohm 1
watt dropping resistor in series with a 12 volt
coil.

Otherwise, the power circu it of the trans
verter is the same for 6 volt opera tion as for 12.

Instructions for wiring the Heathkit GP-ll
mobile vibrator power supply for 6 volt oper
ation are contained in the construction manual
supplied with that unit.

Transmitter Section
The transmitter section circuit IS conven

tional. A 6AQ5A oscillator (V-I) provides
about 4 rna of grid drive to the 6AQ5A power
amplifier (V-2) under full load. With a full
load, the combined plate and screen current of
V-2 will be shown by the front panel meter to
be approximately 50 rna. If a resonant dip is
not obtainable during loading, extra capaci
lance at C-21 should be added.

\Vith short rf leads, wiring of the transmitter
section is not critical. Self-oscillation of the final
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IS

«dd t4e SATELLITE SSB TRANSCEIVERS

PORTABLE
REALLV NEEDED
FEATURES
LOWEST COST
HIGHEST GAIN

REALLY NEEDED fEATURES
• "S" METER AND AGC
• UP TO 200 WAITS PEP

Will drive any linear to 2 KW PEP
• 1 MICROVOLT SENSITIVITY

For 6 db SIN to noise
• 2.5 KC CRYSTAL LATIlCE FILTER

Up to 40 db unwanted S8 suppression
• PUSH TO TALK OPERATION

Manual or remote

• 16 TO 1 COMMON VFO TUNING RATIO
Can be read 10 1 KC

• 11 OVAC OR 12 VDC SUPPLIES OPTIONAL

FIXED •

OUTPUT
IN P UT

CHECK THESE
WEIGHS ONLY 10 POUNDS

MOBILE •
*

Available for 75, 40, 20 meters. Specify
S·208 for 20 meters, S-408 for 40 meters,
5·758 for 75 meters. Conversion instruc
tions are included.

HI-EFF' = HIGH EFFICIENCY

Write
for Bulletin
SEE YOUR

DEALER

TR.A.NSCEI"VERS, inc
166 LONG BEACH RD., IS L A N D PARK, N.Y .
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may occur, however, if the cathode of V-2 is
not tied to chassis ground as d irectly as pos
sible. A ground lug under the nearest socket
retaining nut can be positioned so as to permit
the socket ca thode lug to be bent dOWIl and
soldered almost directly to chass is ground.
Also, grid and plate leads of V-2 should be
kept separated as much as possible.

L-l (as well as L-3, L-~ , L-5 and L-6 in
the converter section) were wound on slug
tuned forms, using the cut-and-try method in
conjunction wi th a grid dip meter. If a grid
dip meter is not available, manufactured coils
such as those designated in the parts list will
ensure req uired resonances.

Modulator

High level plate and screen modulation is
achieved through use of a 6AQ5A (\'-3) that
is biased for Class A operation and driven by
a push-to-talk high output carbon microphone.
Voltage developed across R-8 provides the de
power required by the microphone.

Use of a carbon microphone eliminates the
need for space- and power-consuming pre
amplifier and modulator driving stages. Also,
d. good qualit y carbon microphone provides
excellen t voice freq uency "punch" that is
op timum for cut ting throu gh Qn~f and QR~

during mobile opera tions.

Converter Section
The converter section is also conventional.

The oscillator is crystal controlled at 2.9 me.
Mixing with incoming signa ls between 3 .8 me
and 4.0 me, th is oscillator frequency spreads
the 75 meter phone band between 900 kc and
llOO kc on an automobile radio, which func
tions as a tunable if ampl ifier for the converter
ou tput.

\Viring of the converter sec-tion is not critical,

but, as in the case of the transmitter section, all
leads carrying rf should be kept short. Use
VlfF wiring techniques and you'll not go wrong.

As with any converter, if a local broadcast
station with considerable power is located
between 900 and 1100 kc, some degree of
feed-through of its signal at its normal position
on the broadcast rece iver dial may be experi
enced while the converter section is opera ting.
A simple wave trap mounted between and
below the antenna input and output jacks
(as shown by "\ VT" on the layout diagram )
will be effective to suppress the interference.

Use a North Hills 64 to 105 uh slug-tuned
coil (No. 120-G ) , or eq uivalen t, with a 270
mmfd mica capacitor parallel-connected a t the
lug end of the coil. \Vire the trap in series
with the lead running from S-2A to L-3. Tune
by ad justing the coil slug until the offend ing
broadcast feed -through signal is nulled.

The maximum null point is very sharp, so it
is best to visually ad just for it while feeding
the output of the converter section into an
Svmeter eq uipped receiver that will tune the
broadcast band.

Construction of the transvertcr is simplified
by the external mounting of tubes, crys tals and
modulation transformer. This arrangement per
mits a "straight-line" circuit layout for almos t
all rf components, and ensures low ambient
temperatures, and thus long life , for all cabine t
enclosed components .

A standard 3" by 5" by 7" aluminum chassis
with bottom plate is used for the cabinet.
Holes can he drilled, punched, filed to size,
or "nibbled," depending on the metal working
tools you have on hand.

The physical layout diagram shows the
location of all mounted parts. Retaining screw
holes for which d imensions are not given can
best be located by using the component to be
mounted as a templa te ( tube socke ts, meter,
etc.) .

After all holes in the illustrated converter
were finished, the cab ine t was given two spray
coats of cha rcoal gray wrinkle fin ish varnish
(about lJO minutes between coats). The cab i
net was then placed in a kitchen oven. The
baking heat was tu rned on full and the oven
door was left in the ajar position to permit
observation. After some 8 to 10 minutes , the
varnish wrinkled . A minute or so later. the
cabine t was removed and allowed to cool. The
cabine t was safe to handle (carefully) at this
point, but no furthre work was done on it for
several hours to ensure that the wrinkle finish
had dried to a point of maximum hardness.

Decals on the front panel were positioned
after all chassis-mounted components were in
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PWR TRANSISTORS
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SEMICONDUCTORS! !
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place. Despite the wrinkle finish , decals ad here
satisfactorily.

Tube sockets should be mounted so that p ins
land 7 ( 1 and 9 in the case of V-5) face in
the direction of the arrows shown on the lay
out d iugrum socke t holes. Ground lugs should
be mounted under socket re taining nuts as
needed- that is, wherever placement will per
mit the shortest possible ground connections
for associated components.

Five terminal strips are used to facilitate
placement of certa in components . Moun ting
holes for these are indicated on the layout
d iagram by "T S- l," "T S-2," etc. T he terminal
strips a re used as follows :

T S- l ( two lugs, one grounded ) : mounts
H-8 and C-11; ties associa ted lead s.

TS-2 (four lugs, one grounded ) : mounts
H-6 and C-7; ties RFC-I , RFC-2, RFC-3, R-2,
R-5 and associa ted leads.

TS-3 ( two lugs, one grounded ): mounts
H-4; ties R-3 and associated lead to S-6A.

TS-4 ( two lngs, one grounded ) : ties R-13
B+ input lead , and B+ lead to S-I C.

TS-5 ( two lugs, one grounded): ties C-12
to ground and T-I p rimary lead to a lead that
runs under the flange of the cabinet to J-3.

Non-rf carrying lead s such as those for
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•

fundamental frequency with a communications
receiver, comparing the output with that ~f
the second harmonic. The second harmonic
should be noticeably weaker.

The pi-network tuning capacitors C-9 and
C- IO are tuned in normal fashion to put the
transmitter section on the air. Use of a dummy
antenna is recommended (by the FCC ) for
initial tune-up and testing.

H(ATHIOT
GP -I l
TEFt""NALS

rJ
I
I

e ~"Z.E',

,
•,

filaments, switches, and so on, can be tucked
awav out of sight under the bottom Range of

•
the cabinet .

L-2 will be sufficiently self-supporting if its
leads are wrapped and soldered tightly around
the ends of ~ .. lengths of bus bar. The un
soldered ends of the bus bars may then be
soldered directly to terminal lugs un C-9 and
c.io.

It will be noted from the parts list that
L-2 is used as is. There is no need to remove
turns or otherwise modify the coil.

The mounting bar shown in the photographs
of the transverter is located at the center of
gravity of the cab inet, thereby facilitating
proper mounting. It measures ;1& " by 9", clear
ing all component mounting screws in the
cabinet bv a comfortable margin.

As shown in the photographs, it is necessary
to bend down one mounting flange of T -2 to
permit it to be secured to the top surface of the
cab inet.

The two screws appearing farthest forward
on the top of the cab inet in the front view
photograph, incidentally, are merely hole plugs.
The chassis used bv the au thor originally
mounted a home-bre~v power supply and the
holes in question proved excess to transvertcr
needs.

Tuning Procedures

Peaking of L~ 1 prepares th e transmitter
section for on-the-air operation . Preferably, a
crystal in the vicinity of 3 .9 me should be used
fo~ this purpose, or' a VFO tuned to this fre
quency. Place 5-1 in the "calibra te" position
and switch 5-6 to read final grid curren t. Then
peak L-l. About 6 to 8 rna should be indicated
bv the meter. This will drop to 3 to 4 rna when
tl;o final is loaded .

To ensure that L-l is in fact tuned to the
75 meter phone band it is well to check the

DC SUPPLy CONNECTIONS

-0 Q, 0 o-lft-o",II
' 0 0

I I o I 0 B+

' 0 0 o I: 0 -ev DCI I
' 0 I I 0

0 o + 12 V QC
I I' 0

I r~
0 o 115V 1>1; OUT

'0 0 I I o usv AC IN\-/ <J
' ''E~Al.E.....,

'" """"'-, CQNNECYORS ' .
The first step in tuning the converter section

is to adjust L-6 for proper oscillation action .
The simplest way to do this is to tune a com
munications receiver to 2.9 mc and adjust L~6

until oscillation occurs. Adjust for peak out
put consistent with rapid starting of oscillation
upon application of plate power.

If a signal generator is available, set it for
approximately 3.9 me. \Vith a broadcast re
ceiver connected to the transverter, tune for
the 3.9 me signal in the vicinity of 1000 kc
on the broadcast receiver dial. Once tuned in ,
peak L-5 fo r maximum output. Then set C-13
to half-capacitance and peak L-4. Once L-4
is adjusted, C-13 may be used for subseq uent
antenna peaking.

If test eq uipment is not available , the COIl

verte r section can be satisfac torily tuned by
using an on-the-air signal within the 75 meter
phone band. Oscillator action will be eViden.ced
b v a rushing sound in the broadcast receiver
as L-6 is tuned to resonance. Once oscillation
has been achieved, look for a signal and then
peak L.6, L-5 and L-4, as described above.

An Scmcter on the broadcast receiver will , of
course, facili tate tune-up of the converter
sect ion irrespective of whether test eq uip ment
or an on-the-air signal is used.

Parts List
An fixed capacitors are disc ceramic except C·l1 and
C.I2, wh ich are miniature electroly tics, and C·t7 and
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ROHN

TOWERS

Vereu t ile • A ll-Pu rp ose
ROHN Crank-Up Towe rs a re
especiall y e ng ine ered fo r a ma 
te ur and experimenta l use , The y
repre se nt the finest, most p rac
tical towe rs o f their kind a va il
able , ROHN Cronk-Ups fe ature
(1) construction of welded steel;
(2) hot -dip ped galv a nizi ng
after fabrication throug hout;
(3 ) specia l roller g uides be 
tween sections on SO & H0
Serie s to e limina te friction for
smooth raising a nd lo we ring .
Also, RO HN towe rs a ssure uni
fo rm structura l streng th re
gardless of to wer extension
fro m hig hes t to lo west height!
Availa b le in 37', 54 ', 7 1', 88 /,
105 ' and 122 ' heights. Prices
sta rt at le ss than $1 0 0.

•

••

'-'

OO@Ij:8~

~upe'io, {)Bfigfl

CRANK-UP,-

47

Also a vailab le a re RO HN co mmunica tion and micro 
wave, TV re ception, amateur rad io a nd general purpo se
towers fo r ell he ight s to 800 '; tel esco p ing mash a nd
roof towe rs ; and complete a cce ssories includ ing micro
wa ve passive refle ctors o nd lighting equip ment.

Manufa cturing Comp any
P. o . Box 2000 • Peoria, Illinois

" World ·s la rgest exclusire monu facturer o] TV
Commun ication tou-ers - Representatiee e u'Orld-wid~"

WRJTE fOR f REE lITERATURE AND
f ULL FACTS AS TO WHY ROHN
CR AN I( _UPS ARE BESTI See for
)'ouuelf before you b uy.

a .4fTERY '" "" "" c4·15.-- '000.- r ..._
+

2N40 4 2N40 4

" "

Anthony Sevicky W3 JYL
ond
Robert Buzzerd W3RRV

... WA6FPG

Transistor CP O

C · 19, which arc: tubular ceramics

AU resistors are YJ watt unless other wise indicated on
circuit d iagra m

C-9--409 mmf variable, midget TRF t ype, with 9 ro tor
plates r emoved to reduce capacitance to about 190
roml ( Allied Radio 61 II 009 )

c..lD-409 mmf variable, midget TRF type (Allied Rad io
61 II 009)

L - I- 36-64 yh slug-t uned coil (North H ills 120-F )
L-2- A ir wound coil , 32 turns per inch, %" d iam eter, 2"

lon g ( ~lin iductor 3008)
L ·3- J2 to 16 turns of No. 28 d .c.c. wire at cold end of

L -4
L-4 -J(,.(i~ .ALh slug -tuned roil ( Xcrth Hills t20-F)
L-' - 64-105 ,/A h alug -ru ned coil ( Xoeth H ills 120·G)
L-6- 105·200 .uh slug-t uned coil (Xorth H ills 120·11)
8 -1-4 pole. J position, non-shor ting, single gang rotary

switch (Xlallor-y 3243J) (one pole net used )
8 -2- 12 volt D C , 3 pole, doubl e t hrow r elay switch ( Potter

& B ru m fi eld KA14 D )
5-3- 2 pole, 3 position, non-shorting, single gang rotary

switch D lallory 3243J) (one pole not used )
S-4-D ouble pole, double throw toggle switch
S·5--S in j{le pole, single throw toggle switch
RFC. l , ·2, ·3- 2. 5 mh, 200 rna r ad io frequency choke

( :-O IilleT 6302)
RFC-4- 10 nih, 12 5 rna radio freq uency choke ( National

R · IOOU)
T -I- S ingle button carbon microphone input transformer

t o push-pull grids, ra tio I :64 primary to secondary
(s tancor A -4742 ) ( secondary center tap not used )

T -2- H ,OOO ohm, 10 watt fixed impedance output trans
former (Stancor A -231 2 ) (secondary not used)

1-1, J-2- ).Iotoro)a .t ype auto radio jack
].3-M ilita ry-t ype jack for PL-68 plug ( L ittle- Jax C-12B)

Having helped a neighbor and several of
the fellows that we work with get their Novice
and Technician licenses. we decided to build
something a bit different in the way of a
code practice oscillator. something small and
compact. After trying several tube type os
cillators, we came up with a circuit that
seems quite excellent. It has been put to good
use by a half dozen persons who wanted to
build one like it, so we thought the informa
tion might be worth passing along.

The code practice oscillator is basically a
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transistorized free running multivibrator gen
erating a sq uare wave signal a t an audio fre
quency ra te ra ther than the conventional aud io
sine wave oscillator that is normally used for
code practice. The multivibrator produces a
higher amplitude output than is ordinarily ob
tained from the same transistors generating a
pure sine wave. The sq uare wave signal has
a h igher harmonic content, resulting in a crisp
tone very closely resembling the output of a
communications receiver tuned to a good C\ V
signal.

T he capaci tance coupling between the two
transistors cause them to alternately switch
from a heavily conducting to a non-conducting
state. Transistor Q1 going into conducting will
cause Q2 to be cut off for a definite period of
time and vice-versa. The rate of switch ing
( the multivibra tor frequency) is determined
hy the resistance (20K) and capacitance (.05)
nf the circuit. The values given will cause the

freq uency to be in the proper audio range.
The unit is housed in a 2~N x 2};.N X 4" alum

inum mini -box. Two phone jacks are mounted
on the box, one for the key and one for the
headphones. The "chassis" is a terminal strip
2" wide and with six sets of terminals. All the
components were mounted and soldered. The
two terminals on one end were bent in slight
ly to hold the battery in place. The "chassis"
was mounted on }t" insulated stand-offs and
then secured to the mini-box. An Eveready
# 504 (I5 volts) was used three to four hours
a day for a week and showed no appreciable
drop in the volume.

Hummaging around in the junk box, we
came up with a small speaker with an output
transformer which we hooked in place of the
phones. The volume was enough for the unit
to be used in a 9 x 12 room with five people
copying- code.

. . . W3JYL & W3RRV

!

Scott Norman K9PWl
9900 S. Merrill Ave
Chiceqo 17. Illinois

The Knight-Kit T-150
a test report

AT THE l\lSK OF IIAVI:-.iC the 110 11 .

Ed . shake his old gray head in dismay over
the corruption of the younger generat ion, 1
must admit that the Knight T-150 transmitter
kit appeared this slimmer just in time to cause
me to shelve plans for a home brew 150 watt
rig at K9P\VT. Since the T-150 is a new piece
of eq uipment and is not yet too widely known,
I have prepared a table of condensed specifi
cations which appears elsewhere in this article.

T he rf circuitry begins with a 12I3Y7 in a
Clapp VFO, developing output voltage across
one of three tank circuits: 3.5 me (80~1),

7.0 mc (40- IO~I), or 8.3 mc (6~1). The next

48

stage is a 6CL6 buffer which also serves as a
modified Pierce oscillator when crystal control
is desired. In this case the I2BY7 is disabled
and 3.5, 7.0, or 8.3 me crystals used .

Next in line is a 7189 buffer/multiplier stage
driving a pair of neutralized 6146'5 in parallel.
All rf stages are cathode keyed for CW opera
tion. A 2.2K bias res is tor connected across the
key jack keeps high voltage off the key tenni
nals and allows current to flow during key-up
periods, stabilizing the power supply.

For phone work, audio voltage from a crys
tal or hlgh-Z dynamic microphone is amplified
by a I 2AX7 and coupled to one grid of a
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$399 5

6Meter Tronsce iver _ Mobile _ Fixed_
Compoc t. Size; 5 "H , 9~~ " ·"", 6"D. SW.
inpu t wt th 8Mc xta ls, PTT. Reo, YJ u v,
tunes 4 9- 54 Me , AV C , ANL , s tab le,
s e tect jve, speaker . Wt. 9 Ibs. Les s
P . S. Kit $39 .9 5

TECH-CEIVER 6AWRL's DE5KIT
Desl qne d e s pecially for th e h am ex-

$ pertmen te r o r fo r la boratory u s e . Slop-
2995 ing top, sUde-out leaf. Built from ~ ..

No v a - Ply with w o od Mo stcc fin i s h. W1ll h o l d
sa o lbs. Size; 49Y2" x 29~ " x 31 " . wt. 99 lbs.o ver

Your pers onal at
tenti on i s a " mu s t"
at WRL. O u r 18 hams
are a t y o ur s e r vice
day o r nf te, Write,
phone, o r wire.

Leo I. Meyerson, WPCFQ

"MULTI-PAK" PSA-63
Unlv.nal AC P.S. SHieon re ctifiers.
Du a l H V 600Y/3 00Y @ 30 0Ma,210W. ...- _
Max . Bias 0-90Y AC. (Al so a va ila b le
customized a t sligh tly h ighe r p rice,
for Swan , -76, A F'6 7/ 68, e tc.) wt,
I S lbs , Kit $24 .95 - Wired $39.9 5.

55-3 "Q" MULTIPLIER

WORLD RADIO LABORATORIES, Inc,

3415 W. B'dway • Council Bluffs, 102.
Leo, se ll me d i rec t 0 D e s k I t 0 Q Multiplier 0 P re amp
DB-68 0 Multi - P ak P.S. 0 Tec h- Ce fve r 6A D Add
to my Chorq-A-Plan 0 C heck enc lo s ed 0 Additional
informa tion o n ' • FO B WRL 73- 1

Wired Preselector _ 6-80 Meter s. 6
t ri ode lube s ection s for average 24 D 8
g ain . T un a b le, bu ll H n I l SVAC P .S. ,
c o a x o r twin lead, illuminateti dial .
6~x6-S/8x7~" . Sh. wt. 10 l bs . I y r.
parts warranty. ~RL Import. $3995

PREAMPLIFIER DB-68

WRITE FOR OUR FREE F LYER I> LIST O F
OVER 1,000 PIECES O F QUA LITY REC ON
DITIONED E QUIPMENT - T E RMS - T RA D ES

Name Call _

Address' _

City, State _

RADIO AMATEUR CAlLBDDK, INC,
Dept. B, 4844 Fullerton Ave., Chicago 39, III.

ftp Write for illustrated brochure on exclusive
~. WORLD ATLAS • .• OX GU IDE .•. SPEC IAl FUll COLOR MAPS.

• Completely revised essential data-latest
international prefixes, Q signals, postal
info., airline distances, time chart, etc.

Now on sale at you r amateur equi pment dealer; if not ccnven
Iently located you may order by mail (please add 25¢ for ma iling)
from:
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Foreign listings
(All outside U.S.)
$3,00 U,S. Listings

(All Kand Wcalls)

$5.00

THREE IMPORTANT
REASONS WHY
YOU NEED THE

• If your present CAllBOOK
is only ~ lear old, over 20%
of the listings have been
changed or added !

• Over 13,000 new ama te urs added since
t he Summe r, 1962 issue-anot her ma jor
license increase!

NEW 1962
WINTER
CAllBOOK

----~.-
JANUARY 19b3

6DR7 twin triode modulator, A portion of the
cathode voltage of the second half of the latter
tube is applied to the 6146 screens to provide
screen mod ulation with a type of carrier con
trol. The operator at the other end of a QSO
will report wide fluctuations in his S-meter
reading, which is typical of controlled-carrier
reception.

The power supply employs two solid state
diodes in a voltage doubler, thereby saving
both space and filament power, and eliminat
ing a major source of heat.

Inspecting the 36 page assembly and oper
ating manual, we find a page of illustrated
soldering instructions and one of parts photo
graphs; these are especially valuable in the
sorting of the various types of machine screws,
solder lugs, etc. There is also a page contain
ing the resistor color code and photos of the
common types of capacitors, and even a list
of common CW abbreviationsI Knight's usual
enlarged assembly drawings are of course in
cluded. The schematic bound in the manual
is 8Jl x 11 and perfectly legible.

Evidence of the T-150's recent birth is pro
vided by three supplementary sheets included
with our manual. Two of these are devoted to
minor circuit changes (2 resistors have been
changed in value-the new components are



OOII!TAl. HRI' _

THU t GI#S $HOwH fOR a.....n ,
fLfCT.,CAl. COHT"CT SHOULD
If MIl Df: IH " CTUAl. f ••C"Cf .V +- !'#.Hfl.

•

packed with the kit ) and supplementary tune
up instructions, while the third contains addi
tional comments on VFO alignment. To round
out the manual we note three suggested meth
ods of VFO calibration, operating instructions,
a resistance-check chart, trouble-shooting hints,
a circuit summary, and a parts list. However,
we noticed that the tuneup instructions (which
will be covered in detail later ) did not mention
explicitly the plate meter ind ications to look
for when using the type of controlled-cur
rier/screen modulation employed in the T- 150.
BrieAy, the story is this: while the final power
input ratings are the same for hoth A~l and
C\V, the A~I rating refers to peak envelope
power input t , which is not followed by the
plate meter. Call the plate current when tuned
up for maximum C\V output I milliamps.
Then on AM, the no-signal plate curren t is
about Ji I, and the meter should kick up on
voice peaks to around %1. Any attempt to
get more indicated power input by cranking
up the gain control will only result in splatter
as peak clipping sets in. Of course, an ou tboard
clipper will help to raise the average modula
tion percentage.

In addition, we should mention for the rec
ord one typographical error in the manual:
page 9, 12th construction step-"S-l A" should
instead read "Sc.lB.'

Actual construction time was 20Ji hours,
broken down roughly as follows: preliminary
mechanical assembly-3 hrs., wiring- I 6J1 hrs. ,
final wiring check-d. hr. VFO calibration took
less than one additional hour. No effort was
made to rush construction. Most of the fe llow
ing notes on construction were made while
assembling the kit.

The VFO tuned circuit components are
mounted on a 2-piece subchassis for added
rigidity and convenience in prewiring. The
rotary switches used for band, xtal /VFO, and
function switching are prewired before instal
lation in the chassis. Perhaps this technique
could be extended to some of the tube sockets,
as there are a few tight spots in the layout.
A pencil-type iron is indispensable here.

During the later stages of construction,

50

L-shaped support brackets are temporarily
screwed to the chassis to prevent damage to
topside components when the transmitter is
inverted for wiring. These are removed before
installation in the cabinet.

There exists the possibility of momentary
confusion when it comes to the identification
of the multiplier tank coils, two kinds of coil
identification being employed in our kit (al
though the manu al indicates th at one or the
other will be used exclusively in the future ).
The surest way to avoid trouble here, and the
best advice for any kit builder, is simply read
the entire manual and inspect the parts before
starting construction.

The only physical aspect of the transmitter
in which I feel improvement could be made
is the matter of rf shielding. The T-l50, like
its low-power predecessor the T-60::!, employs
a one-piece wraparound cabinet fastened to
the rear chassis apron with self-tapping screws;
these provide the only positive con tact between
the chassis /panel assembly and the cabinet.
In our kit, normal production tolerances per
mitted a gap to exist between the top of the
recessed panel and the top of the cabinet when
the transmitter was assembled. This provided
a fine unwanted slot antenna. The most direct
way to remedy this is to use a strip of elec
tronic weatherstripping or aluminum angle
stock placed so as to bear on the panel and
cabinet after assembly, thus sealing the gap.
See sketch. No TVl has been noticed with this
seal. 0

A welcome feature of the T-150 is the in
clusion of provisions for an external plate
modulator for those wishing to realize maxi
mum output power. All necessary circuit con
nections are brought out to an octal socket at
the rear of the chassis, and the manual in
cludes details of the hookup required. (Re
member to include the screen current if you
use plate modulation ) . Similarly, an .l I -pln
socket provides switched 117 vue for an ex
ternal antenna relay, a pair of terminals for
externally controlled transmit/ receive switch
ing, and power connections. Voltages supplied
to the pins are 700 vdc @ 50 rna, 300 vdc @
50 rna, and 6.3 vac @ 0.5 a. This assortment
is particularly attractive for the powering of
a signal monitor of the Simplescope type".
In addition, an adaptation of Pafenberg's
breakin and push-to-talk circuit' appears to be
quite feasible.

The tuneup procedure is somewhat different
from that usually employed with pi-net trans-
*Mfgr's. Note: K9 PWT reviewed an early production of
the T·150. Present un its do have top ot panel fastened to
case. plus extensive added internal s hield in&,. Present
ow ners can obtain added sh leldinll from Allied no charge.
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CRYSTAL ETCHING &.
GRINDING KIT

Descr ibed on page 21. November 73. Hun

dreds of the se so ld and all to satisfied

customers. $3.95 postpaid in USA.

Also: COLLINS 455 kc i.f.'s with 3 selec

t ivity positions o nly 60¢ each pp. Watch 73

for further c rystal bargains.

15000.000
26.16250
27.783 33
35.55555
37. 7777 8
39.92590
40. 52930
40.666667
41.037037
42.96296
47.911000

12300.000
26. 12083
28.88889
35.0000
37.40741
39. i 0370
40.222222
40.592563
41 .0000
42.90000
46.:WOOO

12000.000
22. 155 56
27. 12000
34.4 4444
37.50000
39.666iO
40.1-18 148
40.-14-1-14-1
40.962963
42.70000
46.10000
49.30000

10666.667
20.53333
27.72500
34. 0000
37.0000
39.55550
40. 11 110
40.40 7407
40.888889
42.59259
45.30000
48.70000

QUAKER ELECTRONICS
MT. TOP, PENNSYLVANIA

10400.000
15.7775
26.66667
32.22222
36. 66667
39.5 1S50
-10.0000
-I0.3io.no
40. i40 70
42.33 333
4-1 .30000
-lB. 10000

CRYSTAL
BALL!

100,000 other available f requencies . Send

25¢ for the largest crystal catalog eve r':

printed.

For o nly $1.05 ea ch pp you ca n have a ball

with these c rystals. You can use many of

these for converte rs, many multiply into the

UFH bands. A ll are overtone c rysta ls In

se a led standard HC -6/ U holders. Fully

guaranteed. Give second choice .

mittel's. The panel mete r can be switched to
read buffer grid current, final grid current,
final plate current, and relative output. For
relative outpu t measurements, a sample of the
rf output voltage is rectified and ap plied to
the meter. After tuning the oscillator and buffe r
tank circuits to ob tain maximum bulIer and
fina l grid currents respectively, the meter is
switched to Relative Output. Now one of two
procedures is followed, depending on whether
operation will be on 6M or 10-80M. For 10
through 80. the Function switch is set to A~l

and the Final Tune and Load cont rols are
simulta neously adjusted for maximum indl
cated output. The Function switch is then
thrown to C \V and the operation repeated .
You are then ready to plug in your mike or
key and get on the air.

On 6~I~ after tuning up in the AM position
the capacitance of the Load capacitor is de
creased enough to bring the key-down plate
cur rent to 250 rna. Thc Final Tunc control is
then ad justed for maximum indicated outp ut.

Not ice that the familiar "d ip and load" pro
ced ure has been eliminated. Knight points out
that maximum power outp ut may possibly not
occur at the plate current dip. The "F inal
Plate" position of the meter switch , besides
heing used in 6~ 1 tnneup, is employed in mak
ing sure that the plate current does not exceed
2.50 mn at maximum output. If it d oes, the
b uffer tank can be detuned slightly to bring
it back down.

The entire tuneup procedure takes longer
to describe than it d oes to perform. As I did
not have an rf wattmeter available when test
ing the rig, the trusty light bulb dummy load
was pressed into service to check the manu
facturer's claims of outp ut power. On 80-15~ 1,

the T -150 drove a 100 watt bulb to nearly
full brilliance; on 10 and 6 it did a very
cred itable job with a 60 watt bulb. It ap pears
that the Knight people know whereof they
speak.

The rig is unusually handsome. The panel
is two-tone gray with mirror-finish trim. while
the cab inet is a medium gray hammer-tone.
Meter and VFO calibrations are white on
black, and the control knobs have aluminum
disc inserts. A touch of color is provided by
the red pin jacks used as a front panel crystal
socket. The philosophy of the panel d esign
seems to be to ass ign knob sizes in proportion
to frequency of use during an operating ses
sion . A result is that the Function (f.e., trans
mit / standby) switch has a medium-sized knob
which stands out from the five small knobs
aligned with it along the bottom of the panel.
This can be a grea t boon at the conclusion of
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a hard night's operating.
The T-1 50 has been in operation at K9P\VT

for only a short time. However, I can say that
it has proven fully satisfactory for a controlled
carrier rig of the 150 watt class. I have not
checked the "FO drift rate ( Knight claims
200 cps in 20 minutes after a 10 minute warm
111' ) , but I have held 45 minu te QSOs with
out having to touch the knoh to get back on
frequency. As should be evident by this time,
I think Allied Radio Corp. and the Knight-Kit
division have come up with a fine low-cost
transmitt er in the T-I 50. . . . K9PWT

BIB I.IOGRAPHY
IJh 'r t'n t Equfpment, n, 43. J u ly 1961, QST.

213 Tfsts the Knhrht T_60 Transmitter, W4WK M, March
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3Th e Slmp leeecpe, W¢ OPA. p . 10. September- 1961. 73.
4B rnk-in and PU!ih-to-ta lk f or the Knight T_60 , W4W KM .

p. 58, Au"ust 1962, 73.

COS DE IIO S ED SP..:CI F ICAT IOSS
Frequency Co,'era"e: 80-6 meters crystal or self..-ontained

V FO.
DC Final I n put : 150 watts on 80-10 meters ; 100 wa t ts

on 6 m et ers. C\ \' or controlled-car
rier phone.

ItF Out put P ower : 90 watts on 80-15 meters : 55 watts
on 10 meters ; 40 watts on 6 m•eters,

AC P ower Required: 115 volta nominal: 180 watts on
standby, 280 watts on AM, 350 watts
on C W o

Out put Circuit: Pi n etwor k. m a tches 40-600 ohm
load.

Size: 8% x 17 x 10% inches. hei~ht x
widt h x depth; 28 lbs,

Scopes and Such

St.H

Undoubtedly, you've heard about using a
scope to monitor modulation level. If you're an
SSB addict, you might even have one in your
shack. But do you know just how much you can
actually see with a simple scope?

For instance, did you ever check your carrier
for harmonics, using the scope? Or measure the
other fellow's modulation (a good way to lose
contacts rapidly, we might add, if you give
honest reports)?

Other uses include determination of proper
operating bias (even for A~I transmitters ) ,
tracking down of parasitics, neutralization of
the transmitter, and determining the proper im
pedance match between the modulator and the
final. Except for the technique of measuring
modulation percentage at the receiver, all of
these thin gs can be accomplished easily with a
completely basic scope; by swiping high volt
age from the transmitter power supply, you can
build a perfectly adequate instrument for al
most pennies (later on, we'll tell you how ) .

For a start, thou gh, let's examine these vari
ous uses of the scope.

In checking out transmitters, you have a
choice of three basic types of screen pattern .
They are the trapeznid (most popularized ) , the
wave-envelope, and the block.

The trapezoid, obtained by applying modu
lated rf from the rig's output to one pair of the
scope's plates and audio from the modulator to

S2

the other pair, is basically a picture of the rela
tionship between instantaneous af voltage and
the corresponding rf output voltage. A typica l
pattern showing 100 percent modulation with
no transmitter troubles appears in Fig. 1.

The wave-envelope, obtained by applying
modulated rf from the rig to one pair of plates
as before but feeding a regularly recurring
sweep vol tage (such as 60-cycle ac from the
power lines) to the other pair, is more a picture
of individual audio cycles as they are trans
mitted. Fig. 2 is a typical pattern showing
clean, 100 percent modulation.

The block, not so well known as the other
two patterns, is obtained by applying rf output
(either modulated or unmodulated ) from the
rig to one pair of plates. The other pair is fed
a recurrent sweep voltage, which again may be
60-cycle ac from the power line. The difference
between the wave-envelope display and the
block display of a modulated wave is that the
modulating frequency should not be greater
than four to five times the sweep frequency for
a wave-envelope, but should be at least 10 to
12 times sweep frequency for a block.

The trapezoid and wave-envelope patterns
arc useful primarily for checking modulation
percentage, operating bias values, locating
parasitics, and determining proper modulator
to-final impedance matching.

The block pattern, though it may be used to
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determine modulation percentage at the 50
and IOO-percent points, is useful primarily for
finding harmonics in the radiated carrier.

Neutralization may be checked with either
the trapezoid or the wave-envelope patterns,
but is most easily done with a special hookup
which is described farther down in this article.

To show more clearly the hookups for get
tin g the three main types of patterns, Fig. 3 d e
ta ils the connections for each. Note that in each
case, the rf is shown connected to the vertical
plates. The scope will work just as well with
rf on the horizontal plates, but the pattern will
be rotated 90 degrees to the right or left, from
that shown in the illustrations.

If you get patterns which appear drastically
different from th e illustrations, such as those in
Fig. 4, you probably have phase problems. Try
getting the aud io voltage from a different point;
this will usually solve the problem.

Let's examine the carrier for harmonics first;
connect the scope for the block diagram and
fire up with unmodulated carrier. Then look at
Fig. 5, where approximations to the pattern
you'll see are shown (since the block appears
as a rectangle of light, it can't be shown ac
curately on the printed page ) .

If the pa ttern you see is like that at the left
of Fig. 5, a rectangle of Iigbt bright at the
upper and lower edges and without streaks in
side, your carrier is relatively free of harmonics.

If, however, your pattern resembles that at
the right of Fig. 5, with irregularly spaced
bright horizontal streaks within the light rec
tangle, you have some checking to do. The car
rier is badl y harmonicized, and you're courting
FCC troubles.

For a Full Time organization calling

on the amateur trade, contact Ivan

Harrison W5HBE, P. O. Box 30241,

Dallas 30, Texas. Texas, Arkansas,

Louisiana and Oklahoma.

Now, without changing the setup, apply
modulation. }usttalk into the mike, if you like
(no need for sine-wave input at this stage) .
Streaks, similar to those caused by harmonics,
should appear. Absence of the streaks indicates
tha t you have no "talk power."

If you get a single bright line dividing the
pattern in half hori zontally, you're in business:
this indicates 100 percent modulation. Two
lines d ividing the screen into thirds indicates
50 percent modulation, and a greater number
of lines ind icates even lower modulation per
centage.

However, to measure modulation percentage
more accura tely, you'll have to switch over to
the trapezoid pattern . \Vith the trapezoid, you
need a steady sine-wave input (but 60·cycle
from a filament line is okay ) to provide a steady
pattern on the screen if you're going to measure
accurately. For a rough indication, you can
just talk. But no whistles, please!

To get an accura te measurement of moduln-
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FIG. 2 NORMAL WAVE-ENVELOPE PATTERN

ever, it can tell you much more. If the final
isn't modulating properly, the trapezoid pat
tern will show you exactly what's wrong. Fig.
6 shows some typical «problem" patterns; the
letters in the following pa ragraphs refer to pat
terns in Fig. 6.

If you don't have enough grid drive, the out
put can't be linear on the positive peaks of
audio. The resulting trapezoid is shown as A;
the bulge outwards on the narrow end indi
cates lack of drive.

Over-drive, or too much bias, produces a
pattern almost the opposite, with an inward
curve (B).

A combination of too little d rive and too
much bias produces the pattern of C; this is

C>

r
I
I
I

_F_IG. I NORMAL TRAPEZO~I_D_PATTERNJ

tion percentage, measure the vertical edges of
the pattern. You can use millimeters, inches, or
any other units you prefer. \Vhen you have
measured both edges, take the sum and the
difference of the two measurements. Divide the
d ifference by the sum, multiply by 100, and the
result is your modulation in percent.

Thus, if the left edge of your pattern is 1
inch high and the right edge is ~~ inch, call your
unit of measurement eighths of an inch. The sum
becomes nine and the difference 7. Dividing
7 by 9 gives you 0.7777777. Multiplying by
100 gives you the answer: 77.77 percent modu
lation.

This is the main use of the trapezoid pat
tern by most of us who use scopes at all; how-

~~:F~SCOPE TUBE
+

SAME
AS "A"

-==-
1:1 ISOLATION

XFMR

117 ~ ~
~VAC g P 1M

..L

C:-TO

t:-ANT

--

FINAL
TUBE

--

.0 1MF

MOO
XFMR 4 .7M

•
2M

"B " WAVE-ENVELOPE HOOKUP
(MODULATE WITH 18 0 CPS SIGNAL)

"A " TRAPEZOIO HOOKUP

B+ -
"c" BLOCK HOOKUP ~ SAME AS "B"

BUT MODULATE WITH I KC
SIGNAL

FIG. 3. SCOPE HOO KUPS
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similar to the over-modulation pattern of D,
but close examination shows the difference. The
over-modulation pattern has straight sides and
a narrow tip; the over-bias under-drive pattern
has curved sides and a wider, sloping tip,

Not all the troubles arc traceable to bias and
drive. Parasitics are frequently troublesome m
A~ l rigs; even when they're abs~nt und~r C\ V
conditions they may appear during portions of
the audio 'cycle and break the modulation up
so badly that it's unreadable. . . .

An example is shown in E ; tlus ng IS break
ing into oscillation at the peaks of the audio
cycle. Although the pattern is reasonably clean
during most of the cycle, the sharp pip at the
left indicates the oscillation; the on-the-air ef
fect may range from "splatter" to complete un
readabili ty, depending largely on the frequency
of the parasitic.

Another example appears ill F. This time, the
oscillation starts as the audio cycle starts up
ward, but stops at the audio peak. The emit ted
signal would be completely unreadable.

Many such examples could be shown, but
the most general way to look at it is this: if
you ge t a pattern showing a sharp pip any
where in it , look for a parasitic or two.

If the trapezoid pattern fails to show you
what's wrong, the problem is probably distorted

Model 8-24
Min'·ProdlKl', ~m..·pro~ed 11 ·2 4
.. -bond o nlenna com b'ne. ma ~'mum

e fficiency a nd m'nialu" .a.ion 10

pro~ide ha m. wilh an excellenl anlenno
wher e . pace mu, l be con"dered.

l ik" a ll Min'· Produc" an'enna " Ihe
11 ·24 em ploy. " Multip le Hat"
loading far ma ximum efficienc y.
TV ralar a dequa te; feed line, $0 ohm
coax; SW I1: 1.5:1.

A"'ClI.u. He! ..,~
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FIG.4 TYPICAL OUT-Of-PHASE I
TRAPEZOID PATTERNS

-~---------------

• • C o , F

FIG. 6 TYPICAL ·PROBLEM" PATTERNS

• • C o E F G

FIG. 7 TYP ICAL WAVE - ENVELOPE PATTERNS.

audio. The trapezoid pattern, being a picture of
the modulating process itself, doesn't care about
the shape of the modulating signal. It gives the
same picture for square waves or sine waves,
providing the fin al operates in the same manner
for each. This is the time to switch over to the
wave-envelope pattern.

Like the trapezoid, the wave-envelope pat
tern requires a sine-wave input. Its frequency
should be three to five times that of the sweep,
and they should be synchronized so that the
pattern displayed is stationary.

For best results, a service-type scope with a
sawtooth ("linear") sweep is recommended,
since with this instrument you can get a true
picture of your sine-wave input. ,

If everything is working right, you should
get a pattern that looks something like Fig.
7-A. However. if everything teas right you
probably wouldn't be going to the trouble of
using the wave-envelope presentation.

So the other patterns in Fig. 7 are typical
representations of some common and not-so
common difficul ties as displayed in th e wave
envelope pattern.

Shown at B is the display resulting from an
over-driven speech-amplifier stage. At C is an
other display resulting from the same cause but
with a much lower percentage of modulation.

Ovcrdriving the first speech-amplifier stage
resul ted in the pattern shown in D, while "satu
ration" operation of a speech amplifier caused
E. The pattern at E, incidentally, is typical of
audio-elipper patterns and-if controlled-is not
a defect. Without proper filtering, though, such
an audio signal produces rf signals many, many

kc widel
Unbalance of a push-pull modulator will

show up looking like F. Note the non-symmetri
cal sides of the peaks, and the sharp "V" at th e
valleys. Overdriving of the modulator stage it
self may show up as in G, or may look the
same as E.

A whi le back, we mentioned using the trape
zoid and wave-envelope patterns to check neu
tralization. Fig. 8 shows some typical patterns
of this sort. The trapezoid is shown at A (note
similarity to Fig. 6-E ) and the wave-envelope
pattern at B. If you leave the scope hooked up
permanently to measure and check modulation,
these patterns can show you how your neu
trali zation is at the same time.

But a simpler way of doing it is to make a
special scope hookup. Fig. 9 shows how. The
Vertical input of the scope is hooked through
blocking capacitor Cl to the plate of the stage
being neutralized , while the Horizontal input
is hooked through blocking capacitor C2 to the
grid.

With plate voltage to the stage turned OFF
but all other operating voltages (except screen,
in the case of tetrode and beam-power tubes!)
applied , fi rst tune the grid circuit to obtain
maximum horizontal deflection of the scope
trace. Next, tune the plate circuit to obtain a
horizontal ellipse such as that shown in Fig. 10
at I. Finally, tune the neutralizing adjustment
to obtain a single-line horizontal trace (II , Fig.
10) .

If the output contains a fair percentage of
second-harmonic energy, you won't be able to
get the straight-line display of Il. Instead ,
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you'll get the "infinity" sign of III when neu
tralization is proper.

If the plate tank is not properly tuned, your
elJipse will be tilted to one side or another, as
in IV.

The hookup for measuring the other fellow's
modulation at the receiver has been published
before, but is still not widely used . It is similar
to the trapezoid display but shows up as a
"doughnut" on the screen. Only one connection
to the receiver is required.

Make the connections as shown in Fig. II , to
the final if stage of your receiver. Then tune in
a steady, unmodulated carrier, such as the sig
nal from a frequency marker oscillator, and ad
just potentiometer R to get an ellipse such as A
in Fig. 12. This completes the set-up.

Tuning across your favorite band, you'll find
that the ellipse appears sharp only when you're
turned to an unmodulated carrier. Modulation
makes the sharp line blur into a ribbon, or a
"doughnut of light" on the screen. When modu
lation reaches 100%, the dark spot in the center
(or the hole of the doughnut) vanishes as the
edges touch. Overmodulation replaces the dark
spot with a bright patch of light.

To measure modulation of an incoming sig
nal in percent, measure the inner and outer
diameters of the doughnut at its widest point.
Take the sum and difference, divide the differ
ence by the sum, and multiply by 100. But be
cautious about giving modulation reports with
this system, since an alarming number of sig
nals on the air today carry only 10 to 25 per-
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cent modulation!
By now, you should be sold on the advan

tages of having a scope. Here's a fast and sim
ple way to build one.

Materials required are a scope tube (many
3- and 5-inch radar-type tubes are ava ilable in
surplus for fantastically low prices, such as the
15 cents we paid for a 5CP7 ) , a filament trans
former to match , four potentiometers, a smaIl
handful of l -watt resistors, and a box to house
it all . The box can be made of wood if you
prefer.

Wire it all together as shown in Fig. 13. The
high voltage is stolen from the transmitter sup
ply, and should be somewhere between 400
and 1500 volts. Only a few mils are needed,
but since the transmitter supply can produce
much more, take extra care with the wiring to
make sure you'll never be able to get across
the high voltagel

Resistor values shown in the schematic are
for a 5CP7 with 750 volts applied to the HV
input; for other tube types or other voltages,
you'll have to refer to the tube characteristics
(see ARHL handbook) and calculate resistor
values from Ohm's Law. The bleeder string
should dissipate as much power more than the
total of all electrode currents, to maintain ef
fective control. Thus, if the total of all the elec
trode currents is 5 rna, the bleeder should be
designed to draw another 5 rna through it alone.

Naturally, such a simple scope is limited in
application ; you can frequently find used serv
ice scopes in the shops for $40 or less-or you
can put one together from a kit for only a few
dollars more. Either way (build, buy, or kit )
you'll soon find yourself wondering how you
ever got along without one.

, "FIG I}

I' 5CP7 .I.
'M •

I
,

I' "'M
------ +"" . Le. , ---

"" , "'l >,
'OW, ; , .'

'-*~ '""INTE NSITY

*, ( 000 1
- ""'"

,

VERT IN

(linear from pa ge 25]

position for a positive-off indication. In the on
position, it energizes the power transformer and
a red pilot light. A 117 volt outlet on the rf am
plifier chassis provides a connection for the
separate plate supply transformer.

The plate power supply can be any conven
tional power supply. The 3-1000 Z needs a
minimum of 2500 volts. 11 will barely make
the kilowatt level before limiting at this volt
age. It works very well at 3000 volts, and will
deliver 1300 measured watts into a dummy
load at this voltage. It works even better at
3500 volts and is perfectly safe as far as tube
failure is concerned.

The power supply shown in the schematic
uses a Thordarson 3800 volt 1200 volt-amps
power transformer #T-44928. A full wave
bridge of Diodes Incorporated 0 DI-26 recti
fiers is used. These rectifiers have the reputa
tion of being under rated, so only 10 rectifiers

in series per leg is used. But it is recommended
that more, up to 15 per leg, be used. The pic
ture of the rectifiers and the transformer shows
only ten. (Fig. 4) Tbe rectifiers are mounted
on a tie point strip from a piece of surplus
gear. The larger DI-56 rectifiers would give
more safety margin (and more current), at
more cost.

The cost of the silicon rectlfler system is com
parable to the cost of four 872 rectifiers plus
the bridge type filament transformer and has
the advantage of saving space, less heat, and
simpler switching. However, the silicon recti
fier system will not stand short circuit overloads
as well as the thermionic systems.

Power supplies, built since this rig was de
signed, using solid state rectifiers have shown
better transient resistance by the addition of a
.0001 mfd discap capacitor and a 1 meg ~

watt resistor in parallel with each individual
rectifier of the system. This is on the advice
of Ozzie Jaeger, K30KX wbo designs and man-
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NC·270 National 175 Hallie. HY-40 65
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Hallie. SX62A 180 Elmac: AF 67 75
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Collins 32V2 185 Nail. Ne-9S 60
Eldico TR 1 TV 100 Johnson Vik II 135
Eico 720 50 Johnson Courier 139
Eico 322 15 Heath VP-l 5
Heath DXI00 140 Hallier. SX.99 80
Hammarl . SP400X 190 Gonse! Tribander 15
Heath CH.! 20 Hy Cain S.W.L.
Simpson 383 20 Ant. 8
Knight C-27 40 Tec:raft Converter 15
Hallie. Sal8 20 Heath QaMult. 5
Central Slicer 25 B & W Low Pass 7
Tecraft 6 Meter Hallie. S-120 as

T TMttr. 15 Eieo 772 CB 50
Ameeo Converter 12 Globe CB-l00 49
Heath AT-! 20 Heath Walkie
Hiekoek 620 T.V. Talkie 12

Gen. 25 Nall. NC-IO! 65
Johnson VFO-122 20 Heath Mohigan
Heath DX40 3S GC-!A 95

Also some close outs on new J ohnson & Netl,
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ufacturcs man y solid state devices for West
inghouse.

The filter system uses the resonant filter
choke ( 120 cycles) and 8 mfd at 4 kv. The
filter choke is a Thordarson .5 ampere smooth
ing choke, tuned with a .1 mfd at 7500 volts
oil fill ed capacitor. The resonant filter system
makes it possible to lise a higher value bleeder
resistor (less wasted watts) , and still mainta in
good voltage regulation. The voltage drops 150
volts from plate idling curren t of 200 ma to
full power of 800 rna.

The T-R switch shown in the schema tic is
a Jennings type HB-3 vacuum switch. It is
mounted in the co-axial line some distance from
the amplifier, but could have been advan tage
ously mounted on the amplifier deck. The
HB-3 TR switch is in two decks. The upper
deck switches the antenna from receiver to
transmitter. T he lower deck removes the block
ing bins on the final and mutes the receiver in
the transmit position, or blocks off the final and
actua tes the receiver in receive position. The
interest ing feature is the timing on the vacuum
switch. The RB-l Jennings vacuum switch is
timed so the top dec k (antenna T-H) closes 5
milliseconds before the bottom deck. This
mean s the antenna will be switched to the
transmitter 5 ms before the transmitter is ener
gized, assuring a load on the transmitter. T hen
on opening, the lower deck releases 5 milli
seconds before the upper deck, assuring that
the transmitter will be turned off before the
load is removed.

These vacuum relays are available with vari
ous coil voltages. Here a 115 volt de coil was
used with four DI-26 silicon rectifiers mounted
in a bridge on its terminals, converting it to
115 volts ac. Then, the 115 vac terminals of
the T-H switch arc brought out and connected
to the keyed 115 vac on the back of the exci ter,
a 55B-100F. From this the voice operated relay
in the exciter actuates the final and mutes the

•receiver.
The blocking bias for the final is obtained

from a thousand ohm 10 watt resistor in series
with the bleeder resistor. The bleeder resistor
is made up of five 10,000 ohm 80 watt surplus
resistors.

This standby and metering circuit looks (and
is) simple, but it took quite some figuring. The
cred it goes to Buddy Alvemaz \V6D~fN. The
plate current meter, in the negative lead of
the power supply, reads only plate current
no grid current, and the grid blocking system

• Diodes Inc., 7303 Canoga Ave., Canoga Park, Call
fornia

[Turn to page 61]
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The Care and Feeding
of a Ham Club

Carole Hoover K9A~1D decided to do a survey and fi nd out j ust what
it was that made ham clubs tick. She d id a thorough job of visiting
hundreds of cl ubs, sending letters and q uestionnaires to many more,
and interviewing club officers of successful and fa iling clubs in depth to
fi nd out everything possible to help other clubs to be successful.
In this delight ful Look Carole spells out th e results: the secre ts o f
success and failure as they emerged from th is study. There is virtually
no way to read this hook and still have trouhle in keeping a club not
only al ive but al ive and expanding. T his is not a book of dry sta tis tics,
it is a live and interest ing how-to-do-it manua l fo r successful club
managing.

Every cl ub officer in the world should have a copy of th is book to use
for reference. Clubs would do well to consider ordering copies for their

officers. The fellow who has a copy of th is book ca n stand up in his club and speak with authority
and fight through the usual heel-dragging that slows down meetings and bores members.

•

Profusely illustrated in case )'OU can' t read. 81.00

73 Magazine

YOU'D BETTER

SUBSCRIBE

Peterborough, N. H.

Name Call .

Address . . . . . . . . . . . . . . . . . . . . . . - . . . .

C ity Zone State .
1 yea r $3 .50

2 years 56.50

3 years $9.00

LIFE $40

o New Subscription o Ren ewal

Class License Year licensed .

Separate paper OK if you don't want to

tea r up your issue of 73. Send sub plus

money to:

Start with . . . . . . . . . . . . . . . . . . . . . •Issue.

bO

73 Magazine, Pe terborough, N. H . o $1 extra enclose ed for 10AR member
ship.

73 MAGAZINE



SAY YOU SAW IT
IN 73

KAR-TENA MFG.
P.O. Box 185,

Newmarket, Ontario

New! CONTOUR
WHIP CLAMP

Holds Whip in nalural angle position .
Prot tt ts and gins Ienuer lift .
Chrome plat f d comp lete with mount ing
HI serews.
.45 ea.
Prt pal d

Am a. Net

4.5 A~IP ER E

ALTEII"ATOII ,
SE~I I - CO,,-

• DUCTOR II EG
ULATOII , UNIVERSAL
~IOU"TING KIT.

" ' ''f>5h .0; ,.,('"1< C ..oron ' ...·. /

F.O.B. Boston $59.95
ELECTROCOM CORP.

1100 Tremont St., Boston 20, Mass

PART #WH-I

ARROW SALES-CHICAGO, INC.
2534 S . MICHIGAN AVENUE

CHICAGO 16. ILLINOIS
CA 5-4750-4751

IMPROVED VHF-UHF RESULTS
J ll ~all\ Sk ~ lclon S lota for 50- 144·220 -432 :o.lc.

Trl·u,endo,)u. rHulla at mollera te costs .
Specials

300 La 52 ohm IIltenll'Oot baluns-83 con nectors 50 -5. me&I.(o)·rll"l
$10. 75 : 1·U ·U8 mp&&r)'r1PI $8.60

HG8 U .xe me ll ra nd l'olyfoom I llsul al e<! r l bl p ..•.•.. . tt . • 13
F'OR THE OX BOYS

G1 Zlj :\lInl h",l ma 1O· 1.~ -2 0 .\ Inw. low $74.95
B E PROUD OF' YOUR SIGNAL

GAIN, Inc., Dept . 731, 1209 W e st 74,
Ctric a g .o 36 Ph : 874 2610

51\:-20 HF Preselector Kit, tunes 3.5-30 Me,
built- in power supply, $18.98 postpaid.

HOLSTROM ASSOCIATES
P.O. BOX 8640

SACRAMENTO 22, CALIF.
Stocking Distributor of Air Dux Coils.

' Vrite for Circular.

January Specials
sell 522 Trana~iftr 2 meter or 2 /6/10 on T ra n••

com plettl \11th tu bes and 4 random er)sll is I. / X •• $19 .9;'
R4 /ARR2 v eeeaute n ecew ee... . •... ..... . . .. . x ew $4 .9:)
T6: / i ,XT2 4 2G MC T rans mit ter Xew 1 5 . 9 ~
BC 929 Scope • • • • • , •• ••••••• •... •....•••••. N~w 11l. 95
ID59/APA ll gr ope I ./N 14 . 9 .~
ALA Scope (Same .. IPtB/ PAlI J I.IX 14.95
BC 375 Tral'llmltter (1e51 T . U.) . . _ ~::lc. 12.95

T 67/ AR C3 Tnnsmltter • . . . . , • •. •.•••. .. . ... . . . ~::lc. 15.95
RM 52 P hone P a k h _. • .. . . . . • . . . Xew 1.95
S A 325 / U Conl.l Switch (Sre ug. 13) T./~ $ 12.9:1
RTT Y $SB E te.--etc. Ven atlle Muit lm ateh

Transformer . .. . . . . . • . • . • . • . . .. . . . • . . . . . . . . . Sew .19
BC 433 BIC Band nee. (400 n ·cle) jcxe. 9.';'
APS 13 420 Me T ra nlcel '1'er-- ('Ilu s ls olll}'-leSl tubes

with oon... da ta _. .. . .. . . . . .. .. . . . 1.9;'
255 A R'M'Y J'olar Relay _...... 2.(1;'
t. PX 6 Tnnlporldo-r . . . .. . . . .. .. . .. .. .. . .. . . . .. .. . . 14 .95
T 233/ URW 3 6 :U«H 'rrane lv..r-urll.. as fi e 1158

.. .. • I. / X 39.9.;
NI· Ca d S a tterl ee 1.2\" 1.15
Blo...r AC-De 12 V to fi;, V.. .. . . . . . . . . . . . . . . . . . . 2.9;;
MD 7 Mod ul a tor . . . . . • . . . . . . . . . . . . . :-:~\\" 7.95-1 ·, ed 5.9;'
BC 156 (TZl) 5 ·1 MC Ne-w 7.95-llll'd 4.9;'
BC 457 (T~O ) 4 -5. 3 MC X.'\\ 7 . 9 .~-lls f!(1 4.95
T 18 2-3 :UC :-:~\I' 7.9!"o-l'sed 4.9 ;'
R G 54 Cou 58 Ohm 1fl.9:> pe r 380' 2.9 ;' per 6:0;'
BC 1206 200 ,406 K (; n~. vu T ub.·. . .. 1.9,j

T ubes-Head3ets--Mikes-Compon,mts
Dynamotors-Transformers

Send for Cat. # 562.

.W6}AT• • •

[ Lin ear from page 59J

works. It was difficult to get a circuit that
would do both.

A Linear System" directional coupler is con
nected in the output to give ind ications of
SW R & output.

The plate blocking capaci tor is a TV ceramic
500 mmfd 10 kv unit . The parasitic suppressor
is made from a 50 ohm 16 watt surplus globar
resistor with 3 tu rns of # 10 wire around it. The
use of the heat radiator on the plate of the
3-1000Z is a must.

The plate rf choke could be a national
n· I75-A. The one shown is a home made ver
sion, cut on a lathe from teflon, to the R-175-A
d imensions and wound full of #24 manganin
cotton insulated resis ta nce wi re." 0 The lise of
resistance wire in rf chokes is a rea l winner.
This spoils the Q of the inevitable self-reson
aoces in the choke. \Vith a lower Q goes lower
circula ting rf cu rrents, which is th e Gremlin
that usually bums up your plate choke. Unfor
tunately, the insulated resistance wire is hard
to obtain. D ue to lack of demand , retailers sel
dom carry it, and the manufacturer will sell
only full spools.

If all interested in some of this wire were to
channel thei r inq uiries to the same distributor,
he would have enough req uests to warrant put
ting in a small stock of it. A telephone call to
Pe te Phelps \ V6ERP, Q ucment Electronics," 0 0

confirms th is theory.
I sugges t tha t all who are interested, write

to Pete for fi fty feet of #26 Manganin cotton
covered resistance wire. T his can be wound on
a ceramic insulator, a tooth brush tube, or what
have you for a really fin e K\V 3~30 mc rf choke,
The National R-175-A is even better than the
original when rewound with resistance wire
after they bum up from internal resonances as
purchased . Another way to prevent the rf choke
from burning up is to put a 50 ohm resistor in
series with the hot end. This should be an rf
type such as a globar.

T his particular arrangement of a 3-10002
linear amplifier has proven to be q uite satis
fac tory. In general however, the 3-10002
grounded grid tnod tube has p roven to be a
real winner. Give it a try for a linea r with au
thority and reliability.

* Linear Sys te ms, 11I l" ., 60S Universit y A vv.. Los Gatos,
Cal if.
** D river H arris Co., H arrison , N . J .
*** Q uement Elect ronics, 161 \\' . San Fernando St.,

San J ose, California



Dcneld A. Smith- W3UZN
A ssc clet e Edi tor

The Heath Cantenna

A very special "resistor" is used as the load ,
which is a special combination of carborundum
and other mate rial s. It will withstand consid
erable amounts of heat, without making any
great changes ill it's resistance. Impedance is

~ [OST OF US HAVE made dummy loads out
of everything from light bulbs to resistors. No
problem for the lower amateur bands, or if
the p ower into the load was small. \Vh en a
dummy load is needed for VHF frequencies
however, the problem becomes somewhat more
complex. High power finals have also always
created a problem.

Heath Company has solved these problems
with a new low priced dummy load kit. From
the outside it looks just about like a gallon
bucket of paint, with the paint can black. A
closer look reveals some interesting "guts," as
we will see later. The specs on the dummy
load are as follows :

Impedance
VSWR

Power IlhllJipation
Capability

S ize

Weight
Build in g tim e
Price

50 Ohms
1.5 up to 300 M e
2.0 up t o 400 M e

1 Kilowa t t mHX (l eA S )
Ga llon P a int On n (8 %" high by

7" diameter)
11}~ lbs. (without oil)
l'h t o 2 hours
9.95

maintained by a special shield placed around
the 50 ohm resistor. Transformer on is placed
in the can surround ing the load resistor and
stabilizes the heat dissipation of the load ,

It is interesting to note that both mineral
oil Or transformer oil have about the same heat
conduction properties up to about 400 wa tts.
Above that power level, transformer oil be
comes considerably better. At full input power
of one kilowatt, the power can be left con
nected for only about 2 minutes using min eral
oil, while it may remain for almost 10 minutes
if transformer oil is being used,

The type of oil you usc in your particular
"Cnntennu" will be determined hy the type of
oil which is available to you in your locali ty.
If both are available, the p rice will no doubt
help you decide which to use, By the way, a
good place to try to secure transformer oil is
from you r local electric company. I find that
most of them lise it themselves and in some
cases w ill even let you have the relatively small
amount which you need for nothing.

The little dummy load is very easy to as
semble, though care should be taken in secur
ing the silver plated connect ions on the 50
ohm load resistor. Also when mounting the
shield tube, as this will have an effect on the
over-a ll impedance. The top of the resistor is
con necte d b y tabs to a porcelain feed-through

TELEWRITER FREQUENCY
SHIFT CONVERTER

$189.00 RCltk Mounted-$14.50 for Cobinet

The Ne.. Model "J(" Tolewrlter Connr1er (d8$ig ned by M. J . " Don" Wlnins W4EHU ) ineludn : I. Line... audio di strilll inator
.. it h hllh Q toroids for maximum intufere nce re jecti on. 2. Ad...anced keyin g tub e circuit to co mpensate tor di slortion with frunt panct
conlrol. 3. Sep u ate magnet current supply with 1II111 lamllleter. 4. Dual l ye indicator. 5. Chassi s ter minals fill" polar ro lay bi.s. S -H
rela y, and loop. 6. Front panel Jacks lor koboard and prin t er. 7. Se nd· n ee. and Polllrlty ne...er s!ng switches. For furth er inforlll aUon
and recond iti oned tetetyp e list, write : Alltroni ~s Howard Coa., Box 19, Boston I, Mass. ( Richmond 2· 0048) .
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Towers are llhlppoed to your
home knocked down , FOB
Kansas Ci ty , Mo. 4th cia..
freillh t . P rlce••ubi ect to
c u a n g e .. . 1KI c r d e r no wl
Send check or money order

• , or write for free informa·
tJon.

VESTO CO . , Inc .
20th lind Clay

No rth x anses CIty. Mo

SMAll DOWN PMT.-EASY TERMS

You can erect this t o'4"II'T yourKlf. juee d ie
four holt'll, llet anchor pl»t. in place. bolt the
ptecee 10Kether. 5J.i ft . ladder lIt'C1. ion. make
It 'easy to work hiKher " tower li nes up. It '.
a lot of fun to build r our own tower - and
u vea you money. too

HURRICANE PROOF!
VESTO TOWERS HAVE

NEYER FAILED I
• 4·Post ConatructiOll for Greater

Sttenathl
• G alvan ized Steel- Will Last.

L ife t im e
• SAFE - L add er to T o p Platform
• CO M P L E T E - Read y to Alltmblc

• Attractive-no guy wtres.

WlII lf l TOoA"
,.011 C OM ~L I T I

' lilil l . ..fO l! M O..
" "0 ..Mor o'"" ..

H
JEFF-TRONICS A BOTH

s
The Finest Ham Gear

Choice Military Surplus

Width of I IB..~ Equalto 1/5 Helllh t _

veete Towers are available in
a wide ranlle of . izes to meet
requirement. of amateur. and
commercial lisen alike. Note
the low prien for the8e quality
lifetime towen ; 22 ·s U t .
28'. ' IN, 33'" m, air., 271....... 'U. 60'" sn. 65'·1 t t8.
411 '·1 'U. 17'-11%4, tOO' ·1I 1U.

16th Edition Radio Handbook

Bill Orr, W6SAI, has done it again. Never
mind the $9.50 price of this volume, it has
over 800 pages and is the best text book for
learning about radio that we've ever seen. It
covers all aspects of radio theory and practice,
is beautifully illustrated and climaxes each sec
tion of theory with some of the most up to
date construction projects you'll see anywhere.
This is like a huge long issue of 73, carefully
indexed and integrated ... and probably with
out as many mistakes.

The book is particularly strong on higher
power transmitters. which is not too surprising
since Bill spends his days at Eimac and ob
viously talked several of the Eimac gang into
building up the beautiful rigs in the handbook.

Xo active ham ... and particularly no new
comer should be without th is monumental ref
erence work. It is ava ilable through many
parts d istributors or Radio Bookshop.

New Product

terminal, then into a small metal box. The top
of the "paint" can is where this box is mounted
and conta ins special circuitry which permits
the measurement of a de voltage for monitor
ing relative output power.

I have used th e load on amateur frequencies
(also commercial "CAB" frequencies of 152
me @ 100 watts ) , from 3.5 me to 220 me.
Powers ranged from less than 1 watt to over
600. I have not as yet had a chance to con
nect a "full gallon" to the load, but I have
fed it with the IIeath Lin ear and foun d that
the load can really take it. It's a real aid in
checking out a rig. making adjustments, and
looking for troubles without causing interfer
ence to amateur or other services. At less than
ten bucks, it's a real good buy.

HAM-TV

II A:\I.T V. a com plete book o n t he su bject which gin 'S
all the fundamentals plus fu ll i ns t r uction s o n puttinl:
a s ta t ion on t he a ir for u nder $50! By W1J,KYQ. $3 ,00
ATV R ULLt:TlS . Published bimonth ly for all ama
teu rs interested in H a m-T V. Issue #4 now out. L ists
a ll a ctive TV s t a tio ns . newest circuits , a nd other chit
cha t , $1.00 per yea r
l\II LITAR Y SU R P LUS TEU:VISION EQUIPMENT
by W4WKM , Photos. descri ption a nd schematic dte 
g rams of the m ost pop u lar s u r plus TV equipment :
CR V-59 AAE televtsfon ca m era. the CR V-59 A AG cam 
era, CR V-52A HW 'I'elevision 'Transm ttter, C RV-60A HK
Tele vision m on itor. CRV-46A CD Television Receiver .
These a r e units of t he AT K T elev is io n e uu lum e nt,

$1.00

INTERESTED YET?

-------_...
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New Products

Mobile Antenna Springs

•

G.A.11. Electronics has two new antenna
springs on the market. These use a special
ferrule fi tting to absolutely prevent your losing
your whip. T hey are made of stainless steel
to be non-corrosive. They are stiff enough to
hold your antenna stra ight, but will bend when
the clearance is low. Available in the standard
base or b all joint b ase for mounting on angular
surfaces. Write G.A.M., 138 Lincoln Street,
Manchester, New Hampshire .

DX'ers Meeting
The yearly DX gothering will be held Jen

uary 26-27 ot the Continental Wayside Inn,
Paso Robles, Californ ia . For exact details
and tickets write Lloyd Colvin W6KG, 111
Purdue Ave. , Berkeley 8, California.

Scope Kit

Incipient scope purchasers would do well
to drop EICO a line and ask about their new
Model 427 Advanced General Purpose Oscillo
scope. They've packed a lot of features in this
one and the kit price of $69.95 should be
interesting. EICO, 3300 Northern Blvd., L.I.
City 1, N.Y.

FOR SALE
HEATH MOHAWK RECEIVER & SPKR. With d.1
cellb. Prcfesslonellv built end aligned. perfect con
d ition! Se ll for kit price or best bid before Feb. I.

HEATH DX-35 & HEATH VFO. Professionally built.
very good cond ition. Will include control boxes
end excell ent phone patch $60

ELMAC AF.b7 TRANSMITIER & ELMAC A.C
SUPPLy .... . . . . . . .. . . . . . . . . . . . . . . • . . . . $125

Jim Morrissett. WA6EXU , 23530 Burbank Blvd ..
W oodland Hil ls, Colif. 01 0-3510

Ten
Among the Ielows who liked my ideas last

month about our setting up a channel on ten
meters was W2HBQ who suggested that it
would be very simple to set up an ac-dc radio
with a small converte r and a sq uelch (s uch as
in Dec., 73 ) . Old radios are all over the place
. . . or you can get one of those $5.50 ones
from Meshna . . . or for maybe 50t from a car
cemetery. A thought.

Creen Light for 420 me

The FCC has announced that effect ive
Virtue Rewarded , Sort Of January 2, 1963 the power limitation on the

About a dozen editors of club bulletins have amateur 420-450 me band will be increased
me on their mailing list. I have greatly enjoyed to the full legal limit of 1000 watts input with
reading the papers and have been trying to the exception of three areas of the country.
figure out some way of making their extra effort Am ateurs operating in these res tricted areas
in keeping me on their list worthwhile. w he» \ViII have to continue the present 50 watt
the next issue of these bulletins comes out I power limit. The 50 watt areas are Central
hope the members will be pleasantly surprised and Sou thern California ( too bad fellows) he
at the Christmas Certificate that is printed in low the 370 10' parallel (about halfway be
there. Too bad if your club isn't sending me tween Redwood City and Santa Cruz, leaving
your bu lletin. ; . the Eimac boys the full gallon limit up in Palo

[W2NSD f rom page 4)

2) A discount will be allowed on all 73 pub
lications.
3) Club members will learn of Institute ac
tivities th rough bulletins sent to affiliated clubs
and thus can keep up to date on their hobby.
4 ) Club memhers will be able to participate
in the affairs of the Institute through their club.
5) Clubs with 50% or more members sub
scribed to 73 will receive one each of all new
73 publications to be used as door prizes for
meet ings.
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EXCLUSIVE

NO TRAPS

40% Copper Clad wire-Under 2 lbs . Air Weight-Rated for full le ga l power-AM/CW or S8-Coollior
o r Balo nced 50-75 ohm feed-VSWR under 1.5 to 1 at most heights-Rust resistant hardware-Drop
proof insula to rs. Co mpletely assembled, read y to put up. Model 75/ 40 Amateur Net $28.00. Terrific
Pe rtorma nce--No co ils o r traps to break down o r change unde r wea ther conditions-Fully Guaranteed.

Other MO R-GAIN Ante nna s- Model 40/20-34 feet- Net $22 .00. Mode l 75/ 40/15 Net $35 .00. Verticals
5 to 34 feet-Net $9 .00 to $22.00. 40/ 20 Rotable Dipole $69 .50-Plus many more.

O RDER DIRECT~~T~R sun MOR-GAIN P.O. Boll 6006
Alellandria, Virginia - OR THRU YOUR fAVORITE OlSTRI8UTOR

WRITE FOR LATEST COMPLETE LIST

P.O. lOX 312 603!~~~S8 CONCORD, N. H.

450.00
149.95
225.00
275.00
185.00
275.00
174.00

99.00
199.00
249.00
269.00
299.00
174.95
275.00
379.95
149.00

. 239.00
159.95

THE LARGEST INVENTORY
of USED EQUIPMENT in the

NORTH EAST, SEE SAMPLES BELOW,

&~RADIO

B&W 5100-B w/ 51SB
Centr al Electronics 20A
Collins 32Vl
Collins 32V2
Gon sel G·28 10 Mettr Com m.
Gonsel 6SB·I01
Gonset SOO-W R.F. Power Amplifitr
Hallicrafh rs SX-99
Hallicraft ers SX-l 00
Hall icrafhrs SX·I0l Mk I
Halhcratters SX-I0l Mk ill
Hallicrafh rs SX-IOlA
Johnson Courier
Johnson Pacemaker
National HRO-60 w/coi ls
Nidional NC-183

.. Nat ional NC-183D
Tapelone #345 SkySwtt p Receiver

-Llt tl l ~en.ter· ~L~O-~ Pet . 2 .~66 . ~9' e~TTlBY pe .e r I 4' ~ WILS
. 0 tY~., . ~ o t re e, le t er • • J O . er SYp . 20 _ 4 ~ I?~. SELF_CO~L£T IJC

RICr~ or LETt hln4e 4 . l , r £RLOC t xp . Str. le~ t . " ' 1 . FULL l~t ;Zltl c
~re t otl ~' t l lt l 4 en t ~. I l r FOUB l"r' . ~r lc•• re.dl t o fO .J 9 . 9 ~
£LE1 J. TR~L!' ..~. 2' l or th ~~.nue. St . Jot~.burl . ' erleot

,

Ham Publication

Alto ), and on across Southern Nevada ( Las
Vegas ) . The entire state of Arizona is 50
watted. A little area around EI Paso, Texas,
reaching about 125 miles north, 10 miles west,
50 miles east and all the \vay south is limited
too. Then there is the entire sta te of Ffondu
plus a 200 mile rad ius of Patrick and Elgin
Air Foree Bases near Crestview and Cape
Canaveral. These remove about 2/3 of Ala
hama, a good hit of Georgia and a little hunk
of South Carolin3. "Fortulla tely New Orleans
suffers a near miss. Near Miss. doesn't.

Even with these res tricted areas this is a
major step ahead for us. \Vith the new power
limitation we can start some earnest 432 me
work and step up lIam-TV operation. I'm wide
open for articles on high power 432 me rigs.
If I ever get caught up enough on the maga
zine here I'll be down there on 432 myself.
I've got some of the basics here, a ll I have to
do is fi nd the time to get 'em perking.

It is fru strating to operate a booth at con
ventions. I find myself being repeatedly con
gra tulated by well-wishers who like the maga
zine, a pleasant experience which is intermixed
with anguish - as other fellows walk by, obvi
ously uninterested in the whole idea. These
chaps are radio amateurs too. Here we are
publishing a magazine that thousands of ama
teurs think is wonderful and yet thousands
more couldn't be less interested. \Vhat gives?
If I leap out of the booth and grab their lapel
they protest that they already get a lot of mag
azines which they don't read , so why get one
more. Or else they admit that they don't read
allY ham magazines and don't see why they
should .

The problem probably is that I take ham
radio too seriously. I've lived so intimately with
the hobby all my life that I can't p roject my
self as a casual participant. I've been gung-ho
for all amateurs to subscribe and support all
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TTY GOODIES
BOEHME TTY REC. TERM. UNIT, AM1D3BU

new in crates w j spa res and manuals $22.50
WEST. ELEe. TTY REC. UNIT, CWS0124

new in (roles, less tubes 19.95
TUBE KIT, Manuols & Spares for above . 7.50
MANUAL ONLY FOR CWSOl24 (above) . 1.00
POLAR RELAYS, TYPE-D164816, new in Ctn.

Similar to but smaller and more flexible than
the 2SSA. HOi 3 windings. Can be used in
plate circuit {write for free diagram) 1.95

AMPHENOL 9.pin socket for above relay ____ .25
REPLACEMENT ARMATURE Coil 255 or

D164816 • . __ ___ __ __ __ .50

KEYS s CW ITEMS
J-37 KEYS, USED-AS THEY COME- _________ 1.00
NAVY KEY, NEW, CJB26003A (worth 5 times

our price)-THE REAL MtCOY 2.95
DOW KEYMUNICATOR, new, while they last- ~ 4.95
TGSB TELEGRAPH SET, new, complete with

headphone, key and carrying case in over-
seas pack ~~ ~~ • • 9.95

add ELECTRONICS
111 No. 41 ST. OMAHA 31, NEBR.

LOOK HERE
T ANT A LYT IC COND-GE_IOm fd 10C. v . . . . 3 for $2.00
SU Bl\lIN RELAY- I OOon ohm 3.2 rna-pos t

s t um p size-AL LI E D MHX-121 $2.95
SY L VA N IA EPOXY DlODE~S OOpiv 500ma. 6 fo r $3.00
}<:1.3 ' 6C A7 B R AND N E W CUS boxed .. . . 4 for $7.00
VR TU E ES·VRI05. VR1 50, 2C.21, 2050.ANY 3 for $2.00
ZE NER DIODES-7-15 v in I v de s teps-

2S() milli wa t t s .... . ...•. . .. ... .... . ... 3 fo r $2.00
CAR T ER DYNAMOTOR_6 v in , 405 v-270 rna ou t $4 .95
SI LIC ON TOP H AT DlODES-7S0 rna : 750piv-95¢;

4(}(}piv-49¢ : 2(}Opiv_39 ¢
!'t'IAL L ORY l\'lI N POW SUPPLY-inpu t I.S v

(pen-lite celll out put 1650 v· 3SD- ua •• .• • .• • .• $1.49
TE LEX HEADSET & MIKE ASSEMBLY-phon es

2U(}{) ohm dynamic. m ike 200 oh m carbon,
NORM $39.0-0 SP EC IAL $14.95

SILIC ON S LU G·SO pi v SO amp $3.50
60 rna I SOLATION with 6.3 v 18 tap-

PHILCO-small .. .... . . .. ... . .... . ..... . • ... $1. 49
VARIA CS·POWERSTATS·USED OK-U S v-r.as am p

$5) , 0 ; 2 amp $7.50: 3 amp $8.50 ,. 7 amp $14.00 ; 20
a m p $39.95

SMALL 115 v COOLI N G F AN for h l-f or fi na l. $1.95
D C-A C CH OP P E R 18 vo lt coil-ST E VE N S·

AR N OLD . . . . . . .. . . .. . . . . .... . . .• .. ... . . . . $1.95
GER MANIUM DIODE -HU GES-sim ila r I N 34,

IN38, IN60. et c 10 for $1.00
HAS DSET-w/ bu tter ft y sw itch -U SE D OK $3.95
SCOPE F ORMER·GE· SM AL L-1350 v 5 rna $1.95
MIN HE 1.I·POT_2 w-SO k or 100 k $.95

REX RADIO
84 Cortlandt St. N.Y. 7, N.Y.

T ONS O F AMATE UR EQU I PMENT IN STOC K. -
\\AVIE$'r1EIRU~ IIlAIDIIO

SAN DIEGO
1331 Indio Street BE 9-0361

MON.FR' 8.30 to 8:00 S"T 8 : 30 t. S. OO

bb

amateur publications ever since I started in
the hobby, and many years before I even
had the faintest hint that I would ever b e
working for a ham magazine. It is axiomatic
that the more you know about what is going
on the more enjoyment you receive from any
thing.

Maybe they are saving the money. How
much could it cost to support all amateur radio
publications and encourage them? 73 is $3.50;
QST is $5; Western Radio Amateur is $2;
VHF Horizons is $4; The Monitor is $1.50;
Auto-Call is $1; and (ughl) CQ is $5. This
totals $22 a year. If you are interested in DX
add $7 for DX Magazine. Twenty-two dollars,
spread out over the year, is little enough to
invest in your own enjoyment and the support
of the hobby through its publications.

This sort of talk is detrimental to my own
survival since most of the magazines are com
p eting for the advertising dollars and the fewer
magazines there are the easier it will b e for
the others. Even so, 1 feel that 1 don't mind
sacrificing a little bit to keep most of the h am
publications going. Three ham publications
have sunk from sight in recent months and
three or four more are rapidly h eaded in that
direction unless you step in there and support
them. You'll get better publications if you sup 
port the ones that are trying to make a go of
it now instead of waiting to see how they make
out with the result that they don't. True, new
publications seem to spring up to fill what little
gap has been left, but these too fade away
when the money runs dry.

Choosy

If you look over our ads 1 think you'll find
that we are the most particular of all of the
ham magazines about advertisers. I refuse to
knowingly accept an advertisement from a
comp any that I believe is not manufacturing a
good product. Even though we emphasize the
VHF's quite a bit there are two VHF equip
ment manufacturers that you will not see in 73,
though they do advertise elsewhere. There is
one large antenna manufacturer in the same
boat.

Please let me know if you disagree with my
decisions on advertisers for I don't want to
have any readers run into troubles. \Ve will
not be bribed into accepting ads from chislers
no matter how much we need the money.

Clossified Ads
How come we don't have 'em? Mostly be

cause we d on't have enough staff to handle
the work involved. W e're already trying to
tackle more than we can handle efficiently. We
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CAPACITOR 4MF 3KV, Goodman, w ith braekets . $3.7S

R. E. GOODHEART CO., INC.
Box 1220-CC BEVERLY HILLS, cALIF.

nOl S. Normondi.
LOl Angel.. 44, Calif.
Pho~ (213) PL 1.027.

5
,

ERN
Orde rs FOB L. A.

2·METE R RECEIVER & 2/6/ 10 METER XM TR
SCR -522 revr, llmtr . rack &
case••xe, eond. 19 t ubes In·
elude 832A' I. 100- 156 me AM .
Sillisfaction I rtd. Sol d at lell
Ihan the tub. COlt In lurplUI.
Shpi wt 85 Ibl . FCi b Bre",ertOfi.

:n~~h $14.95
Add $3. 00 for co",plet, t echni cal
data l reup Includinl orlli nal
nhe"'at ies &. partl IIlb, IF. III
' ormulas. Inltruct. for AC Dwr
Iply, for reYr conti nuoul tu nl nl.
for Jl mt r 2.meler U$O. & for putlln l Imtr on 6 & 10 melen.

V
All

TRANSFO RMER . J EFFE~SON HS. 110 or 220V Pri .. Sf C.
1400 and 700 VCT @ 100 rn a. 6V (W 7 amos. 6V @ 7
amos. 5V (iii 6 amps. 5V @ 5 amos $8.15
TRANSfORMER, 115V 60 eye, 2 secondaries ea ch
350 V @l 4 amps $22.50
TRANSfORMER, 115V 60 eye, sec. 1460VCT 290 MA,
p i.... , bios winding 736 V 33 MA .•••...• . • . . $10.00
CHOKE, 5.5 Hy. 900 MA, 26 ohms, 1.5 KVA test-$8.9S
SWINGING CHOKE, 2.3/5.5 Hy. 850/100 MA, 6 KVA
lest •• • ••• •• •• • •• • •. • •.••.• .•.• . .• .• •.•.•. $12.50
DYNAMOTOR , Model 0 -401 EICOI!:, input 12V @ 9.9

o'::fvs
, . ~~~~~~ . :~~..~~~ .~ . .~~ . ~~: . ~~~~~.. ~;.2j

CHOKE, 1.72 Hy. 400 MA, 10 KV . .... .. .•••••• $3.75
850 WATT MODULATION TRANSfORMER, Chieogo
Xfm r Co., fS· lype frome. Pri. 10,000, Sec. 3130 and
7550 ohms .•• .. . .•.•• • . . • .• • • • • • • • . • . • • • • •$32.00
CHOKE, 2 Hy. 1.15 Amp. 5 KV lest • • • . . •• ••• $12.50
CHOKE , 6 Hy••S Amp. 3.5 KV ••• •• •••••••.• • •$4.50
CHICAGO FILAMENT XfMR, 11SV 60 eye, lec. 5V @
15A, SKV AC hipot ••• _••• ••••• ••• •.•• .•• . • •$7.50
MULTI.TAP FILAMENT :d mr, pri. 210-2.tOV 60 eye in
SV steps, sec. SI7 .S I10/IlV @ 3SA, common
CT ••.• ..•. .• . _•••••• •• • ••••• • • • •• • •• • • •• $19.95
FILAMENT XFMR, IISV or 220V 50/60 eye, sec. SV
@ 20A CT, 3Skv ins $12 .00
FILAMENT XFMR, 117V 50/60 eye, tw o 10V 13A @
12.5KV, one 10V 13A @ 7.9 KV, one 6.3V IA .. $11 .00
CAPACITOR 8MF 2KV, Co rnell-Dubilier, with brock.
e ts $3.15

ARC·) and ART-13A TECH MANUALS I
Handbook. maln ten .. oper.• 1heor) . w hem. dWI' ,

e te, E ither book pOl l paid $1 0.00
RAD IO RECEIVER AN D/ OR SPECTRUM ANALYZER

AH /APR · 4 reyr is the I I· t ube 30 me IF etc . fOf III
pl ull· ln tun ing unlll ; h.. S-meter. 60 ey pwr I ply.
Pan. Video & Audio outpUll. A M. Checktd, a ll l n.d.
with head, fo.- 38 -1000 me,
p.r plUI &. Handbook. fob Lei Ani. •• . •. •. . $164.00

COMMUNICATiONS REC EIVER BAR GAINS
BC4S3B: 190. 550 ke 6-lube superhet w/85 kc IF ' • • l~a l
as lonl · wan rcvr. .. tunabl, If " .. 2nd convert .
W / all data. C HECKED ELECTR ICAllY
Grtd. OK ! II Ibs. fi b l .. Anl. l.. . . _._._ .. • $ 12.95
Sam.. In hand_ e ca binet w/pwr I ply. Ipkr.
etc.. ready t e use. i. eur QX ·535. 19 Ibl•• . •. $37.50
R BS : Ha",, '1 pri de 2·20 me 14·tu.... l upcrhet has nice
filter for low nolle. ea r ' layi nl A GC. hllh l enl . & se lect.
IF II 1255 ke. Checked. ali ,ned. wlpwr Iply. cor ds,
tech data. ready to use. fob Char lesto n, S. C. $ 0
or l os Angel n . •. . . 79.5
R. 45/A RR· 7 bra nd new. 12·tube l uperhet .55 ·43 me In
8 b.nu . S · meler. 455 ke IF·s. llll fllttr.. 6 10' . posi tions.
lte. Hot and co",plet e. It can be mille . tl il better by
double·conyertl nl into the BC· 453 Of' QX .5]~. Pwr SIl ly
Includes DC for the automatic tunl nl ", etot'. $ 179.50
Feb san Ant,nle .

TI",. Pay Plan : $i7.9~ down. II II SI6.03

Write stating your specific needs in lab
type test equipment: Scopes. Signal Gen
erators, freq. meters. etc.• etc.

Homebrew Contest

The Schenectady Amateur Radio Associa
t ion has a little idea that many clubs might
th ink about. They are running a homebrew
contest which will come to a head next May
when they have a special meeting for everyone
to bring in their homebrew gear and prizes
will be given for the neatest wiring job, the
best looking workmanship and the most un
usual application or design features . I'm sure
that local parts distributors will offer up some
prizes if your club decides to put on an event
like this.

Printed Circuit Kit

Though most of the printed circuits that are
published in articles in 73 are available from
Irving Electronics, there unquestionably are a
lot of fellows who would like to either make
their own boards for these articles or perhaps
whip up some boards for gear of their own
design. This is good . . . this is p rogress. And
lIam Kits down in Cranford ( Box 175)
New Jersey has a little kit for you with com
plete instructions, a couple of 5" x 7" copper
clad boards and everything else you could
want to make your own printed circuits. $2.00.

Hands

We're pretty well set right now on staff here
at 73, but come this summer we can use two
or th ree poor but honest fellows who would like
to live neck deep in ham radio for a couple of
months. I guess I'd better warn you, we work
hard here, we don't know what a weekend is,
we work from morning until late a t nigh t,
there is hardly any pay at all, absolutely no
smoking or drinking, and we have a heck of a
lot of fun dodging bankruptcy and other emer
gencies by frant ic bursts of effort.

That doesn 't sound very encouraging I sup
pose, but the whole staff lives right here to
gether and we have a Jot of fun . There is an
unlimited number of things to learn and no
body to stop you . If you really want to learn
and are 19 or over drop me a note.

have been overwhelmed recently by subscrip
tion renewals, articles, book production, news
stand expansion , changing prin ters, and ad
vertising. \Vc have been underwhelmed by
money.

Hy-Gain

We're not the only ones with new buildings.
Hy-Cain has just moved into a huge new
building out in Lincoln , Nebraska where they
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J. J. GLASS CO.
1624 S. Main St., Los Angeles 15, Calif.

RI 9-1179 (213)

will be able to better keep up with the demand
for their beams. w e'rehoping that they'll make
some of the results of their antenna test site
available for us to print in 73. In the mean
while we're doing fin e with our Hy-Cain tri
handel' here at the 73 HQ.

RTTY

Fellows keep asking how they should go
about getting on amateur radloteletype. I'll
encapsulate it for all interested parties.

1 ) You'll need a printer, a converter, and
the usual receiver and transmitter. Printers can
be purchased for a very reasonable sum ($100
or less, frequently) through yom nearest HTTY
Society. ~IAHS programs have been distribu
ting them rather freely too. And there always
are the ham ads. You might check with
WIAFN, W2ZKV, W3CRO, W4RWM ,
W5ANW, W6AEE, W9GRW, or W <j>ATM.
There are two commercial converters on the
market (see Alltronics ad in this issue for one ) ,
a couple availahle surplus and any number of
simply build horne-made units. One of the
best we've seen was in the August 1961 issue
of 73 and consisted mostly of an inexpensive
printed circuit hoard.

2 ) You plug the converter into the phone
jack on your receiver and the printer into the
converter. Presto: the wri tten word.

3 ) After the initial shock has worn off you
will get the hankering to talk back. If you
have a transmitter like the Central 200V all
you have to do is plug into the converter and
you are in business. If your oscillator does not
have an FSK circu it you'll have to build one.
Fortunately this is a matter of a few minutes.
A small variable condenser in series with a
IN34 or other small diode will allow you to key
a small added capacity across the oscillator and
vary its frequency by the required 850 cycles.
A de voltage fed through an isolating rf choke
to the diode switches the capacity off and on.

4 ) Have fu n.

RTTY Sweepstakes

Though I'd read in the RTTY bulletin that
there was going to be an RTTY contest, I
really hadn't given it a lot of thought. Then,
the other night, I had just returned from a
trip down into Massachusetts to pick up some
tropical fish for Virginia and, as I tuned the
bands, I heard a terrific clatter on the RTTY
channels. Fortunately my Model 15 was all
tuned up and ready to go ... John, WA2FMF,
had visited that day and checked it for us.

We quickly hunted around and dug up the
patch cords for the new Alltronics Converter
and soon were getting good copy. The 200V
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HUNDREDS OF TOP QUALITY
IT!MS- llecelvers. Transmitter9.

A-ncrophones, I nverters . Power sun
piles. Meters. Phones. Antennas, In
d lcators, Filters. 'rrensrcrmeee. Am·
nuners. rteedsets, Converters. COntrol
Boxes. Dynamotors. Test EQ.uipment.
xrotcre. mowers. Cable. Keyer8.
Chokes. Handsets , Switches. etc. . etc.
Send for j reee Cata log-Dept. 13.

Conversion Sheets
SCR-522 Conversion Sheet .50
Command Set Conversion to 6 Meters .50

SCR-511 (Horsie-Talkie) with PE 157
BC.603, BC-604 & Compo
APX-2 IFF Operating Manual
SCR-536 Walkie-Talkie
TC-19 Telegraph Repeater

Intermediate
TC-18 Telegraph Repeater Terminal
BC-312, BC-342
ME-40 Maintenance Equipt. for

BC-IOOO
AB-71 Antenna Erection & Supports
RT-66, 67, 68
PP-109,112
SCR-625 Mine Detector
TBY Power Supply
PE-108 Generator II OY 600W
EE-8 Field Telephone
EE-I05 Com. Bet. Carrier Ter.
BC-1335 Transceiver
TS-268 Crystal Rect.
RTS-22X Transmitter
Printer to copy Negatives & X-Ray

Film
Tube Chart for 1-177
SCR-593 Rec. BC-728
RC-261-RM-52 & 53 Phone Patch
YO-3 Oscillator for Code
Converting APX-6 to operate

950-1215 MC
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Mesbna': Incrediblements

NI C K EL CAOM IU M BAT TE RY. t he m~Ume
hllU I'n" 1 ,2 vc u e 4 am p hr . dl.llrll:ll & dll.'harge
Indl'llnllely. So known It re termt na t ton. x tnt,
charged, ru dy tor use• • . •• .• ...•.•• •• . $2.00

LM FREt;lUENCY METER.
with book. OK .. $49.00

REMOTE CONT ROL. brand new, romhla
of tel. dia l. ... Inn Indteatore . . v. IIt·ht'-S.
poes, Ughla. hom f"d In g ra y a lu m inum
ras e. (;o, 't cos t $150.00. Jo;J;J'l:' rJllwnl <'T
delight. W, t . 29 lb• .•• .•...•. .. . • . $6.00

BC-733 RADiO RE CE IVER . <:G1Il .. rl . to
rt'lula r }' .\I ree..h ..r , Nln'·erts to 6 II,..ter
a nd 2 meter receteee. W ith an toll....
dllt. • • •. . • .• .• .... • .•. •....... . $7.00

P H I LCO L INE TER MI.
NATION & . Ignalling
unit . standard rat'k mount,
cun talns hybrid ..en, re
la)'~ (4) transformers (115
v 60 c) t ran. "'1''' pa d.
ree " TOO pad, 3. 5 ke osc
sect, tu hes , ete. 1m" , 1;00
ohms , Good fo r rene paWh.
dgn a lJl ng on line, etc.
GO\"" ' I cos t $421.00 and
brand new In a-ov' t pack·
aXil. Shlppln.r "'11. 33 Ih8.
La t ... ' ll'le eqpmt. . $1 2. 50

D UAL MI CRO -AM METER (1 50 mlt-roaulI'~ J.
us ed for ron1"t'n lflfl to IE-IE-tn.... freq . I h lfl a nd
t.mlng Indicato r. We Include ron '!". ah"E-t.
X lnl USE-d ••• •$2:.00 brand new coo, I. ...• 2. 75

UC·453 (Q · S' r ) 190 -550 kc exlnt . •. . . . . . .... • . • .... . . 12.75
80 METER ARC . ,5 (3 ·4 me) tn l1ll m lt l l"r . x1nt • • . . • • • • •• • . 9. 50
HC· U S (5. ] -7 mel rrenemnter, xlnt . .. • ..........•.. ... 8.50
A RC- S M OD UL AT OR M D . 7. brand new • • • • • .• •. • • • •• 8.50
17 F T. BAL LOO N, double p lastic, wgt ~6 llos , lllllmlnI7.rd .4.50
flA. -62. AC S"IPp ly tor SCR -522, xln t •. . . . ... .... ..... . . 35.00
28 ...olt DC sUliPly 4 am llS from 115 volt Gil ryele. unused . 12.50
MAGN ETI CAL L Y REGU LATED SUPPLY , hrand new.

() l:tr'Ut 150 n u 3. 4 amps plus 300 volu 3. 2 a mps.
\V lr t 100 il.ls, 2 rark panels ••......•..... ... .....50.00

P HI LCO T RAN S IS TORS . In' OS C/ COXV similar to
:0> 11 ·100 •••.••.• • • • • • • ••••• • • •• •• • • •• •• ••• 80e ea. 3 /$2.00

1,0110 KC CR YS TA LS. IIC-6 holdt-r . . .... .•• ... _. ..•.. 2.25
TRAN S ISTORS. 15 plet' t'I I'XP low n .Ual" , OK • . • . 15. $1. 25
NATIONAL TRAN S. CO ND_ T .\I K - 150. 150 ·10.5 . unu~M . I.50

220 MC DIPO LE ANTENNA. B ra nd .s.... ..Iron '''rkf''{ . . 3.00
TE CH . MA NUALS . fre.h as n..... : anyone at Sl. 50. n e · 603.
n c -eos. HC -tHI3. n c - LOOO. ARX -6. ARC -:!1. T ak", )-our ('ho lo·",.
16 M MEMORY PLANE , 100 bit $5 .00 ; 1.000 bit $10 .00:
e , UOIJ b it U5.00.
CRYST ALS. II C-6 metal holder. Your ehc tre $1. 00 each 31. 11 :1 .
311. II 'J, 39.85, 40.85. 41.85, 42.85. 4:1 .85, 46. 85 , 41 .85, MU.J.
U ,8.', 50.85. 51.85, 52 .85, 53 .85, 23.6 35, 24.5H, 25.63:;, 26. 25!!
me.

A ll materia l FOB lyn n Mass. (yo u pay sh ip p ing ) .

New catalag iust out, If yo u do n't have one, rus h
IOc han dli ng c harg e fo r 68 pages o f eye poppi ng
va lues. This is t he best cata log yet.

JOHN MESHNA JR.
19 ALLERTON ST.. LYNN. MASS.

ph one 61 7.595.2275

had only to be plugged into a polar relay and
we were on the air. I t didn't take long to find
out tha t the 80 meter antenna had come apart
. . . and the tribamler was down with rotator
troubles. I fumed. Even with the broken an
tenna I managed a few 80 meter contacts and
a QRZ on 20 met ers from a YV.

Bright and early the next morning we set to
work getting the an tennas back up. I cut a
folded dipole for 80, which we hung from the
100' Rohn tower to a tree. The trfbandcr was
S\\1Ing hack up on the E-Z \ Vay tower and we
were all set.

Unfortunately there was a lot of magazine
work to do so I could n't spend the entire
weekend on the air. I worked about 25 sta tes
and four countries . .. and heard ten countries
more that I didn 't have the patience to work,
including a ZKl! HTTY has come a long way.
One co ntact that stood out was with \V6NH~1.

The last time !Job had copied B"ITY signals
from me was over 13 years ago.

RTTY BOOK
It took us a Jot longer than we figured to

turn out our promised RTTY book. Natu ra lly
we have a whole set of lame excuses for this
and by the time we got through explaining you
would probably be moved to tears.

T he book is frankly written for beginners
and does not go into the complications of de
signing circuits or heavily in to the theory of
HT T Y. It tells you what you need to put an
HTTY signal on the air, where to get your
printer, how to build or buy a receiving con
verter, how to connect into vour transmitter•

•
an d just about everyth ing else you really need
to know to get on the air and have fun without
becoming an expert . A great deal of space is
taken up with photographs of the various types
of available commercial eq uipment and con
siderab le valuable discussion is presented to
help you choose your printer, tape eq uipme nt
and other accessories. ~IAHS members will find
the data Oil military gear invaluable.

The hook is designed to compliment the ur
tides that appear in 73. There are a couple of
reprints from our earlier issues, but other than
that all of the material is new and unavailable
elsewhere.

The original price of the book was $3.00.
We have cut a lot of corners in the production
of this book. Most of the photographs were
taken of my own eq uipment. many of the pages
were prepared on our own Varityper and IH~t

Execut ive and the book has been printed by
the less costly offse t process. The finished prod
uct is very good (both the ABBL and Rad io

JAN UARY 1963



SURPLUS FROM SPACE

Handbooks are offset p rinted now ). and these
economies enable us to sell the book for onl y
$2.00 instead of the expected $3.00.

Fellows who have already sent in their $3.00
for the RTTY hook will receive not only the
book but a one year extension of their subscrip
tion to 73 as a reward for their patience in
waiting for us to fuss around and get the book
the way we wanted it before publication.

Two other books have appeared in the past
on this subject. T he first one was largely writ
ten by me and compiled by W2JTP. Much of
the material in that book was lifted enmass out
of the earlier HTTY columns I wrote for CQ
magazine from 1951 to 1954. When that book
fi nally went out of print W2JTP redid it with
a few small changes and it was published by
Cowan earlier th is year at $3.95. It seemed to
me that after ten years that someone should
sit down and write something a little more up
to date. W4RW~1 provided the framework and
I fill ed in the bulk of this latest book. I'm
betting $2.00 that you like it.

Special Sections

We're working on several special features
for 73 which may he of more permanent in
terest than usual. The plans are to have a sec
tion devoted to a survey of the equipment that

Read·N·Save
DB aeters 3V2" rd - 10 to + 6db I mw @ 600 ohms

HEW $2 .75
Sperti Vacu um Swi~chu for ART-B, etc . HEW $1.00
Ve lvet Verniers wj large knob HEW $1.00
600 Ohm 300 Watt Hon·inductin Resistors $2.50
WE·255A Polar Relays for TT P $4.50
Sockets tor use with above re lay NEW $2.50
Dummy Loads 27 to 40 mcs 30 watt A·83 $1.00
ChopJ;m Stms Arnold #222 AC-OC 1l0'l'dc max___ $5.00
Nicad Storage Batteries 1.2, 6amp hrs. $2.00
Bank of 10 batteries in plastic case Ub) $17 .50
Chargers for above (121' ) 115ac input $4 .95

NEW SURPLUS TUBES GUARANTEED
2C39A $7.50 6f 4 (acorn ) _$1.75 5881 $1.50
3CXl 00A5_ S10.00 looTH __ $11 .00 6AN5 S1.25
6161 $35.00 25'lTH S18.50 4X150G __ $22 .50
829B $9.50 4X2SOf __ $25.00 446A SO.50

4·4OOA __ $22.50

We stock la rge qu a ntities of Military and Com.
mercial Test Equipment. We buy AN jGRC, PRC,
TRC and t est equipme nt T5 and AN /UPM or
URM. What have you for sale or trade ?

-MONEY BACK CUARANTEE ON
ANYTHINC WE 5ELL_

ALL SHIPMENTS F.O.B. BRONX. N. Y.

SPACE ELECTRONICS CO.
218 West Tremont Ave.• Bronx 53. N. Y.

TRemont 8-5222

70

is available for six meter sideband work; one
devoted to quad antennas, complete with a
comparison of the various commercially built
models; one on towers, comparing all of the
makes of towers and a big special section in
March 011 all of the receivers that are presently
available either new or second hand. This re
ceiver sect ion will show pictures of just about
every receiver made in recent years and give
the specifications. We're short a few photo
graphs and would appreciate readers sending
them in for the : 75S1, S-27, S-37, S-41, SX-42,
S-77( A) , SP-400X (SX ), AR-l , AH.2, H R-20.

A new mnnufacturer of sideband transceiv
ers seems to pop up every few days. We're
planning 011 a comprehensive on the commer
cial transceivers for April and would appreciate
hearing from any manufacturers that have not
already sent us photos and specs of their gear,
It would be a shame to be left out of this
section .

Motivational Research

Even a casual inspection of our subscrip
tion ads should show you that I have been try
ing every tack that I could think of to get more
subscribers. Non e of my brainstorms seem to
produce any special results, entertaining
though they may be. OK, I give up. I'm ap-

P L -259. 50-239. UG- lOOAjU Coax Connec
tors, any 3 or com bination of three __New $1.00

Crystals , O v ertone-CR-23/U ( H C-6jO )
any whole me rreq . between 31 and 41met. $2.25 ea.

807 Tubes. new. tested & guar. . $1.00
, for $5.00

Sockets for 4X150A etc. $6.50 ea.
Eimac # SK-610 2/12.00

T-179jART-26 Transmitters 300-600mc. 35w
Brand new wltubes , fo r ham TV $59.50

SP-6oo-JX Receivers .545-54 meLike n e w $425.00

Berkeley Model 5500c U n iversal
counter & timer Lab tested-c-perrect ., __. $425.00

Low F req . Marine R eceivers-RCA
3 bands 240 to 2000 k c- 115va c
New con ditio n $69.50

BC-463A Trammitter and AM Modu lators
converts to 6 mtrs . u ses 815 final 2 e a
6L6 Modulator&-New w /tubes $19.50

Coax Relays SP3T 28vdc
General Communications 3N120RC or
Thompson Products 10566. New $17.!l5
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4]6S WEST PICO BLVD. LOS ANCElU 19 . Calif.

Name . . . . . . . . . . . . . . . . . .. Call. .

( See VHF SB conversion Oct. ' 62 C9 J

48 - Page
Bargainsl

OFFERINTRODUCTORY

DOUBLE
BONUS!

BONUS # 1 BONUS # 2$50.00 WORTH OF $1 POlY PAK OF
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25e lor S LOWhandll nl PARTS I I I 1I TE D BE
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W tiRLO fAMOUS POLY PAK KITS-BRA ND NEW PARTS
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Power req uired 300V DC & 6.3V. Uses t .....o 12AT7
end on e 6360 fine! I ro of furnished I. Scheme tic e nd
2-mefe r conversion d e te included . H und reds sold el
reedy e t this febul ous price. BRAN D NEW, only 6.95

Send for Columbia's New
Catalog of Surplus Electronic

SPECIAL! 144 or 220 me TRANSMITTER

STATElIE1\"T REQUIRED 1\1" THE ACT OF AUGUST 2f. 1912.
AS AllEXDED BY TltE AM'S OF ),fA RCH 3. 1933. ,TULY 2. 19 46
AXD ;:UXE 11. 1960 114 STAT. 20!n 8RO\\'I~G THE OW x E R 
~HIP. MAXAnI-:}IE'ST A:Xl) CIRCULAT IOX OF 13 }Iu u lnl' .
pllb ll sh l'd monthly a t X orw aik. Conner:Ucut. fo r Sept . 21. 1962.
I The naml't and addrHsel of the PlibUs hl' l'. I'dltOf'. ma nagin g
I'dl lor. and bUlfnMs manU l'n are : P ublisher. '\"une Green , Peter 
borough. X _ " ampl h lr? t:d ltol'. u me u abcee. }lanagln/C editor.
same u aboore. Hlilineu managl'r• •ame as abo~e. 2 . The owner Is :
(If owned by • torPOration. Ita name and addrels must be stat~
and aho Imrrl'dla ll'ly the reunder the na ml's and addl"l"lU!s of . tork 
holdl'rJ owninl or holdlnl 1 pl'l'Cf'nt or more of totll amOllnt of s tock.
If not ~ed by I col'J)OftUon. the na ml's and Iddr?ssl'l of tne
Indh ldulJ lJWnen mUl t be g inn. If ownl'd by I plrtlU!nlhlll
01' othl'l' lIn\nl'Orporaled llrm. I ta nlme and Iddress. a.s well II tilll
of l'It'h Indhldull member, mull be gl~en. l Ama ll'UI' R ad io P Ublish 
Inl. I lH.". • 1319 E ast 15 s t. , Brook lyn 30. ~. Y. \\'17I\e G~. P e ter 
I:>orough. :S.II. 3 . The known bondholdl'nI . mortllgeel;. and other
l eeu rt ty holden ownln .. or holding 1 percent 01' more of total amcunnr
of bonda . mOl'tllgM. 01' othl'l' S« II r1 t1l'S I re : none. 4. P an. &,rap hs :
a nd 3 Include, In casH whl' re the ltockholdl'ra or Sel:Urlty holder IP
Pl'1" upon the books of the l'OlIIPlny u trustee or In Iny olhl'r
ftduell rv Tl'laUon. the nlme of tM pl'n Oll or ecrecreuoe for who m
luch trusu. Is Ictlng ; 1110 the Uateml'nu In the two parlg rap h,
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Ul'rllII num bl'1' of roplM of each IsSUII of Ih ls pllb llcatlon sold or
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Informltlon is reeulred by the If"t of ,Tu ne j I, 1960 to be Inelutlt'<1
In aU statl'mllllU rPglrdll'lI of f requency of lJSU II. ) 33 .108.

pealing to you to tell me what factors have in
fluenced you to subscribe or might influence
you.

You may not he a subscriber to 73 at present,
but in all probahility you are subscribing to
some magazines. Think back; what was it that
tipped the scales and convinced you to send
in your subscription? Perhaps you can let me
know so I can tip the scales for other readers
and speed up our expansion a bit.

Did they reach you through reason: it is
cheaper to subscribe than buy on the news
stand; you sometimes can miss an important
issue by depending on newsstands; you often
have to look around quite a bit to find a stand
that has a copy; etc. Or was it just persistence
in sending you subscription reminders?

Are there any changes in 73 that would
make you like the magazine more? Almost all
of the fellows that write in now want us to
keep it just as it is, but that doesn't mean that
the fellows who are not subscribing like it this
way. \Ve are already publishing more feature
articles than all the other ham magazines com
bined, so we can't do much more along that
line. No, I believe that the magazine is good
and it is only in our sales approach that we
have failed . But maybe I'm wrong!

What do you think?

RM-341 Continued
In the interests of avoiding a court battle,

for which I have neither the time nor money,
it is prudent for me to retract the second sen
tence of the second paragraph on page 83 of
the December 1962 issue of 73. This sentence
said, «There were numerous reports of TVI in
which he was uncooperative, complaints of
overpower, complaints of excessively broad and
splattering signal, complaints of malicious in
terference, and several other serious problems
much too lengthy to cover here: '

JANUARY 1963 7 1



Index

October 1960- December 1962

CO NSTRUCT ION Tr:C IIN IQUES

SIatI.. C~, WIIKJJ.
ElK. Ctp.rO'Ue LIPIo< lor tit< 6It.act.. "lAP I

C O .. P O NE N TS

DX_40 Plate 111""' ''_ , K'OOT
O..tJII<ll Stu. S·......" K""'C
IX·I II ISB lIIo<11lluu..., W' RQF
V..Mlllo C_ T__, WofWlUO
TooIlO~ III $X_l OlA S_MoIe . Ct'-' . ...ASNYO
C 1M~ MRT. ', W,",,1OIIh.""' __I KB-I "" zo, );!.lU/ ,
Bn Ul VTV" iIOp......._, _"""
1mp1'Ol!1lll .... a: lOA. W'r:OQ
Imp tit< L.a1a,0'lI' HE. 35. WAS"'")!
Imp l.. "'"' Vlklnl n, I.IUW",
AGe for Ute han T l , KtSNC
lI..th 1'Woe. Modl lle. II KZORY
Br.ot· le CW Witll the 2O-A, K21SP
Cr y. llo LCOflll'Oi lor \lI. GSB_IOO, W2 BZN
D<!_ehl."lng til. B• • t11 vro, K6I1G'f'
B• • th 811- 10 on SU , W4NUT
Imp. ... ,'" til. B..th S.... "", WA2CC r
P . t1 t<tt11C .... LaI. ,et•• IlE_ '~, WA2ENM
Th. r:le o 1ZO Ofl sts, WAZKT J
Imp",....., _ CC$O C......".,. "ASIN..
Imp....... tile Kelp. T _to, "''''''1011
..........n1.1oiIc "'" BoaUo Vr. I, WZfIlIO
PlOW"" _ DX_ZO "" SU. KlISTH
'-'GOIOOJ "'" LaI. r-< Br: .35A, KtIJGT
&pm•• a-Ilflotl , W4"\L
_ f1btI Lola,..... BE _4$, ...,uil'o....
Modl'yUiIJ SUo.-, ItUQQ

N"" to· :l7 TMOId COlla , W4W KM
OK to· H Tul>tr 1Iu. Coli r or.... , W4WKM
J an 81- 51 So.ol"plua M,k. S_Jleb, W4WKM
F. b 81-20 T\ol>tr MorlUng S'l".wk. W1lDF
Mar 81_$0 Chul. Mounted P L- 25G. W4WKM
M. y tI -M EeOflomiu' CWllom R••,.to.., W4WKM
A... ~ 1_32 V. r..uLe COIItrol T..hoi",n . W4WKM
Sep ~1·21 Boek _to-AucII.. T . ... 'or"'...
5ep ~I· • R_I II",... Capa. llo U . K!.lIOf/'
Oct U_U SolYac_ TV Ir T....I , KF'QY
N""·'I-lO _ .. Ilela,. and T , "'• • • , KfIUlM
Doe '1_14 ..........r. P,Iot Up' , 10 11 ...
~.. 62_35 C_ ct " lot u.-. W1INX
J A-11 N,_ 5<",,-", Wtw10ll
J A·It _ P1I poekuoc. K2LZF ,
~_ 62_21 SoI<lII.ltue-orton Voo<I"~.W.... KM
~.. Q-35 TullO lIo<l<riO .. Crr-W 50<..-. W,uTh.'1f
Feb 62_" DlaU...... TTu. llardwu . ...4WKIel
Feb A_ 62 Vortal>l. P ,.... Pt·N.. Cot ,. tl;4WK...
...... 62-1t C__' M"""UOC T..,ko,qu• • W4.'''1OII
Ap, 62-14 e-,. Ielotlnll'<! PIlon . p .... , W4WKM
101. , 62 · 91 Rr~. o.ta. W!lSLM
M'f 62·28 Shrunk Ofl ProtKllon. W4WKM
Ma f 62·61 Sp-oaker Gri n lro", S'ok D...." •• W4WKM
M' f 62-80 V, ,,,u,,, C.parltor T .."". WtAPI
J UR 62· 13 IIr ..d Iloa.d PorIA Ilra, k. t• •ll lftU. ,
J UR 62·" R••lot.... V.lu.o, K5.IKX/ .
~... 62_e1 U••• for Po"" Old !l. ma , K2KQJ
001 .2- 44 B_ 10 5<• ......,.. Parla. E._K G""I
001 62-10 Jtoopbce_ ""10 Aa t_ , WtwKIoI
Hoe fiZ_4' P, ,,,,,lu'" Tube RopLae• ..- 000,*, Vo'4W1OII
'1<... 82_ U _ ·PuU ..tII 5",,10 r:_ Xlor_., "4.111:1

Jul 'I_Ie
hi 81_11
.l\I ' 11_ :12
...... el _:12
lop 81_4'
Oct e1_1t
_ II_to
~.. a-1I4I
rell Q ·to
r.b a_w
...... 62_40
Ap, 62·51
M.y ~2_ 1'

~WI. IS_58
J uo .'2 _54
JUR 82_ 51
J UR 62_1'
JUR ' 2_80
Jul 82_ :tO
JuL 82 _18
A 62_ 1
A a .1t
Ocl 62-504
oe 62_10
_ a-Io
tfo'I' a _..
OK 62_10
OK 62·.

RI" 1...._ ...._ I.... U>e o-et 0-.. , WI ...CA
C ..,.. W Modln",,_ , 1I..th. HW-2l1, WIUZN
LaIa_ ..T· toO~ " ...ocllI' oa ll...., W&sAl

TH UOC 1M Boatl>lll. "'okl""" RIU..... W3UZN
Equlpm ... Ma--.I Pf'obI UIlIIA
100 u. "" •• 2 w,tII K .1l.IZN
T _ N. &lllt..o. B",,"' d _ ....dt, K.2DKA
T _ t tile Eico Grid o.. OKlIlaOor, W.suZN
T _ Boa_. _, "JUZN
T..Uat: _ LolcM Grid DIp OodJ.bIor, 10KllCU
T_UOC .... L.a1ar-< I:T_200 R..,01...., CDIIA".",'11.. C...,1olDIa 10 _ IOoC'lIlrera, QDItA
T_II.. _E~ 11_100 _Iotor. "~PI

V'1Wtc T......... lt• • ' Ad,..u,.: Toob, WeNIlE
T..II.. til. DnJr.. 2- B Ro<:<I"' , KeYCX N"" IIO- IB Card_,d ChuaIO, KSJIOt/ S
T..II". tbo 1'iJul." and 2 M~.. lIo.m, W311:1:N Dot: 00-44 Tu... II... CoiL FO' mI , Wtw KM
E""p"'lftt l"tnIohlnf: , W4WKM JoR 61_28 CooIi l\&: Bu. ll on • • WhoxM.h , W(!JAT
'f'..111\& til. COlli.", EL"'r<lIIln ZOOV . SWi J ... 61_U M..h.., lzl'<! HoL. Cul ll,. , W4WKM
T..III\& til. Commu lll••tor IV, WUP I J.n fil_ IZ Co,Ul.lor S"bl liuUon. KSJKX/6
T..III\& til. Knl~t R_ ~ 5 R..<I•••• W3UZN F. I> 81_ 40 Imp"", 1'<! MotlnUng F..,t , W4WKM
T..II". "'" QX- 53~ R...' ...., K3KlII0 r . b.. I _3J Pan.1 P, ,,,..II,,,,, W4WKM
T..II. \Ito A'en G.ld DIp M~• • , W4W1U11 FeI> ' 1_11 Rolli .., Yotl< Dwro, KSJIOt/e
TV ""laGu Robtora. n TDI r ei> . 1·51 TIM N.bbIJ.oc ToW, Starf
T..uoc "'" L1O _SI 2... T , ""U.., W3UZN 6 1_62 Ik"", Y.,.... Qo-to E..........t . WlVVD
T..u,.: KAIpI T-80 T I".... WtwlUol er 11 _$0 CIouoIo _tod PI..251. WtwltW
T..UOC VIIWtc"-c.. n. " 1AP1 11 _11 OO T _ ...... KSJKXfI
T.u..- K..tIIlN·IO V'"U. W3UZ!'4 Mar eI_ I' Too -.. PIIIIp, Stall
T_UOC \lie Cloa "'or, WA21lVK Ap. eI_n -... T. ...lato. 11_ C.,..W _ , W4"'"II:M
T_ tH lIalli ,nRe... KT-4tIK, W.suZ" Ap••loS3 T-.f _ '. , WnWT
T-u,.- "'" B...... H._l 0 U-', ...·4UW}l/X3KMO Ap, if..Z Wow., raou, "3KET
T oo.... tile Koipt P"".... VON, ...u:l1olel lob, ' 1·31 D<.blo T..l Clip ,.... 0..._ ....., KSJlOI.fI
T. u,.- \Ito T.1co JOI e- , W,u I1'o.... ...., 61·)8 r:.-l<a1 c.a."", R.....tor., W4WKM
T_ Woo .... KoiI<I>t R r z-II ""•. WAZl!IM ...., '1_41 K"" _lull.. AdJUtabl. R....I«, KSJKX/ 6
liD_'1" SSB T.......I..', W4WK.. ~OR '1_32 III~.. IrwuIoU.., K~IIIL
T..II". _ CDE ArI _22 RoIor, K.2PSW J UR ' 1_2G Uo'", 5<'U_Tappl"l: S......... T.... , K1AGI
T..II". "* Knisht CPO. WA2INM Ju' 61_40 St&nclar<li . ocI T••• Lo.<Io, KSJIOt/ 6
T _ II"ll til. Nall"",,1 NC·155 and NC. l OO, Stall JuL 61 _41 4_l oooA Sock.l . WtAPI
T..II"ll Lbo Maver,ck ' M flU• • , WA21NM Aug fil _J2 Ve,ull l. Con trol T . ' ho'",.., W4WII:M
T..III1lr tile '111.1.... lIylJ. ld C"""ie' . K2CM S"!' eI_ ZO Snap ikloMIIlr 110", W4WKIoI
8t&n<lll Coi l TuR.r Con W4WKIoI O<:t 6 1_80 Colo, Co<Iod Contro K3KMO
'f'..U". the Intq EI""ttont •• P 'I...., Stalf Oct 11_1' C....tn>eIlOfl 1)0'. and Don"' ., KSJICX/ i
WWV on til. Dnlt. 2.B, KUQ U O<:t 81 _80 t",!p", t Firtiah"". W4WKM
T_II". .... C...tto..W ..S , WIPYII Oct eI.12 QolII". 1 From V..llo.. , W4CAQ
T."", \!to' 0..... C__I IV _ZZO, " U PI Dot: 11.)3 E.-.a1 c..1om C,..lN.Uc>o, W4W!tW
T. .... "'" B...... Of_to T otoo' T..te,. Wlo,lSl< Dot: 61 . 14 ..-.on PLio< LlpI , "'twll ...
T_u,.- "'" LaI.,- KT . :IIO, "INtL OK I I _U -.. _SoIdo'IoiIc, K3HNP
T. u..- tile B...III HR _to R..,01...., Wtw1Oll _W4SY.' J oe 6Z- J'$ C-" P, 1o<~ W'T\Nl(
T.u,.- H..<II......-. 1OIEV" ~u 112-11 N' ... S....., WtwKM
T-..: '""" H,..I1e" Staff Joe SZ_Z1 _ _ C o ,<I... . UO..... Il:8ot>o, ..twKM
T_ W".n "'_ nllft', K2CM ~.. a --'5 1'ltIoo _ .. C'ryo1t.l 1locleU. WASINM

r . b 62_51 DlaUo<l\•• TnIO _., W4WK'"
rell a-u V....bie Ptto. PI-Not Colli , "4W1UoI
...... &2-)8 C 4 _ I T__, "'fWkM
. or U-St E""kIol•• Ill , "'4W1UoI
...... 62· 15 H.... 10 iklild . H.... 5IIIIe~, 10TCSD
Ap' 62-14 e-,. "''''''''I'<!~. Ptuc, W4WKM

111_. 1It_, KeQGE
T,-.I« 1It_"'C, KSUW

C O M M ERCIA L E QU IP .. E NT

1I '..do, lll", II:6QGE
S... Yotlr S....,o G,'<lII. W~IItT

Ow.rlood lIe Lo~ , WiKlPA

AUD IO OS C I LLATORS

A,""" I"". of C_ID<III lIu",boI E~~ •• WfWKN
ComlR&/ld Set Audio IlIlPt "".......... , K' BDR
IiaIY.,u.,; Sp.onn , K!.lKX/ '
Ph..l", 'or Audio S. Locll. U,. K$,IKX/'
St.IIOfl Audio A« ".. o.I.. , W3KIIM
lIu."boI Audio Accooaorl" , W4WII:M
P r • •A.... 118_. Shopl..,. WloSO'f'
.wdloA""lItt• • r .........,' R_ , Wl6UC

AUDIO A ... PLI I'I E R S

-rr-...~ud _ INC A....II.n.' , Klo.1KX/'
.....111.1 V WfWI(M
T ~ud _ . .....A.Iop , W1CSD
TT lud IIl1l1tr _ eUoplUI", K!o.lUl'
401O T. tat.or. n mu;:
1'Ie< "",,,0 Ctr..... , K!oJI[J[/ '
___ A....o TnNf~...

T' I« _ Pn-","", UP:l:T
T I« C..._ Mit.. P,..-"-. WSSlIC
P, • •""" R_ SI>aplnt:, ...SllOT
Uo,... Phu. bI.....IOfl Circuit, 1O"-IKL
AUdio A",pUII. , 1"'""'lftO' No_ ' . Wl6UC
ikl nd. lIIobl'o Mlk • • K!JKX/ .
Pu.h_Pull wltll SI",10 Endod Xfo. m• • , W4J KL
V• • u Il L. Mlk.1n1l"1 Circuit . WA2AKT

CLAMP 'nJDa AND Of1IER PROTECTIVE CIRCU ITS

N"' .IIO-JI
, .. '1_14
""" ' I _JO

101 61-12
~ 62- 68
JUR 62 ·~4

_ 81_12 Two-To.. RTTY OII..Ibtor, W:I6fT
Feb a_35 DC· Zn .. .w~o-._. WfQKH
Feb «I_U T'..........ludC_ Ptaclk. Oo<1_ , K~U1O
".. A_lot T Mtlot: _ KolPt CPO, ...A21I4M
...... a-14 UoIjoaoc_ T.--l.I..... CPO. W2VSP

OIAS AND III AS SU P P L f r:S

~~.

Dee 110_ 1'
1"'" '1_1'
M ... 8\_JO
...... ' I _U
Ma, e l_ 44
Sop e l-21
N"" ' 1-10
...... Q-3O
Apt Q·lot
~.... 82- 40
Scp 82-68
N"" 62-20
N<w 62_23
No'o' 82_411

M....I_U
~ 81_30
oet ' 1_15
N"" '1 _14
No. 11- 81
eee '1_44
Ap. 82_M
Sop 62_ 11t

AN TlN NAS, VHI"

...... 8\ . • " .....10< ""_, QT1U't
Jol 8\ • • T\ot.e. Tor I -... ....._ , U L n
...... 81.lot "-1 • ....t Z "'OU. _ T.I, W)UZN
101....1••• •• Quad lor SIs. Wn DI"/'
Dee ' I . $! k_ ,... Ot'OOOd pa-""_, I: loJKX/ '
...... a-u AI C-.J hI , wlll(VO
lop 62 .1 ' iIft• ..- _ .._, KeBIJ

A UD IO

Poool.. SaleWte ~~, "'AlNU
MoN",, " ':,-' , " 'IOU..
In . .......,.e'-, ItJ11O'l
Lal'!"C Od • Pan bola, ..1POG-...IALU
Kor1I 1"_ DUb. TaNA

R I" I",p. dan.., Br ldH' , KIICR'f'
PI _Netwo. k Rodr. _ , W'KKI"
I"lRal 'f'anb, WIJAT
A 1111.1.....L Mt...... , WIAO!
Aa._ for u.e T ••••II", M... . WSSKE
SWR 0'141:' CaIlbo'.lI.. f)o,ta. W4OA1I
T. WtoJ 1M Italp. RI" Z ·8I"1",., W!L2INM
V_ C"fI4Cl_ T.-- , WtAPi
A ICW llWR;P_• • 104 " " , ..evAT
.-....-.., SIIIR M_ •..-. KZ_
C...W _ . w,ulN...
UZ we ""t_ ~ WITQ%
ANTENNAS, IIHr iilD MICROWAVE

ANTENNAs, T l1NlNG AND ...ATCBING

AN T £N NAS , MOIl IL E

Ocl to ·J6
Now to_44
J .. 11 -14
Feb 81-24
Feb '1-12
Ap. 11-)1
Ma,61_-'5
Ma,61_P
Ju "-:II
JwI ' I -ZO
oM 81- '"
AUC 'I - II
AUC 6 1_M
O<:t 81_BO
O<:t ~ 1 _ 18

N"" ~ 1 _80

Doc ' 1_55
OK ' 1_81
Jan 82_11
~.. 82_to
r ... 62·U
..... 82· U

ANT'I:NNAs, SllPPORTlI, TOWE RS AND ROTACORl'...... a-411
Ap. a-ll
....'62-22....,a_1I...., ez_..
...., &2_11
Ma, 62_11
M. ,6Z· '4
""" 6Z-'"
Jun 62-41
Jun 62- 5Ii
J uo 112-8i
S"!' 62_10
Sop 82_ 54
0<1 62- •
001 ' 2-24
00. ' 2_78
1<", fiZ_ I'
tfo'I' a _24
_ a_lot
Hoe Q_$O

OK 62- )8
~.~

OK 6Z-U
OK 12-14

GelII.., the MoM from the wlI!p , WU PI
Top Loa_ WhIp, W2DIW
_140 Whlp ADI..... LDc.II... WTOE

A NT E NNA S , B E A '"

P• • IY 01 ....._ C<aolN......, EiAMD
ru.dl>oI 1'N. tIo , W$U'U
N AU Band _, II:WIUl/'
C ,. Lcable W• • • •~ Chart, WiBOV
C ,.L CabL. L.... Cloer" Wi BOV
Gre.' Clcd. C.."""'IOU , K~RPB
W.I.r T...... V• • U , W1CSD
N.... LooO" Old , KS,IIOe/ e
.....~'''' V. r U••I, W6NKE
Sotol·Ile<:<I• • -()..-l/wt W'JOE
E....._ 0( lhe 1(.... An W1ot:
~I'"0_ Plue Ao_, KloJKXf e
A V_1..oop _ ... WZ~
_SotItdIIloc UalI. W'ENCA,..._ ..... tH V,_. wZRW~

ItaU w U-. ItlKPE
A Uool <Sa.I ~, WUQI
........... f.... tit< TT u.e Waa . W2SU
TwIa_t.-d t...e w, """- .... LCU
.oN :l:L Spo<-IaI. WUXE
All _ 0Ip0l<0 An_, KfOFB
Call""'t. Y"". Aftt..... Syot..., K.2DHA
n.dlne: T..... N... th . KN'm.
Th. W'ndom An,..."•• WfW XY
T.... 420 MC Band, W4NHK
1I"!,1,,.m• • ' Aul o Anl.lUIO, W4WKM
V_e...m P erlor mane. , G'IIlO
Cou • • 0pe<I Line , Wi NOV
T!Ia ...."I'<! V_Bea ", . W'DLU

A NTENNA S

"'-,,_loU.,.~1lI . wnu
M_re V.,... "'_lall_.KloJlC1/1
K"" ... Moot.laU"" httll . K4Z0 M
40 Watt TralIIlllOl' ....,..,lator . KL'lDLe
1:1.<01",1<0>1 M_1OO MoOolalOr T .." Wo.5>1
Unl....., AM loI onltor , W16UC
AM 111""' '''' 1"" Sy.'om., W1CSO
Clau II "'_Ia'n••,WA2lNloI
Rell '''' ..._Jato. OH ...., W~C

AM ~opt100. with FM 1IoO'c1'.... . WtWKM
T .....IaIo<IEe<lC.- ill_ lalOr , USTV
1010-1 "''''100. -.latot, WA2PGX
.... AM.D68 T ...........' ... . UAot:
...,..., AM 1l«<pU<m WIlli nt 11ft . , WfWKM
_ """,WI« h . .. •1"' '' E:n " . ",vue
Ib60 .... _ lalOr . VI:'l'QL
AM~ .... ttoo_. WlQPA

""A ... 1.0 C AT I O lfS

11.4' "-~ 1m , WtOfiL
Q .ll V••. S. k. .o\fIl.>..-r !ta.... Jto>pla_. U81J
1102.'12 - 1,100 d Il0O AIM..... _ . "'ZloSW

II"" IO-Ill
cee eo_41
J .. 81 -1 '
...... eI_I S
tfo'I' 'I-M

A U( 61-n
SOlI 'I-M
F.b 62_12
Ap. 62·'"
Ap.62·11
Ap. G _81
.... , «I_n
Ma, a _1O
.... a _ZI
Oct «I_U
OK a·,.
Do<: «I _II

""I 81_11 w . t•• T....... VerI1".", WTC5D
J.. 81·)8 _ I!loI>Po>tt MuI, W'IOE
Oct u_zo _.,140 ....._ _ • K4IlE>
~.. Q · 14 _UOC Tow. " QUiI'
~.. Q_ZO '" Aot__"'"'. QTXN
reb Q _n r:.-, __ T.-.... WBIIOA
101.,62 _ • SII....I. An 111001. II:3LTO/5
.l\Ia 62_41 T..III\& Lbo CDE AR_n I1סIo" K.2 PSW

Feb '1_38
...... 11 _18
""" el·u

N... 60- 41 _ I E "" 14 MC , WUHY
~ .1 -21 _ E ' Orcqo lle_.......lO£
...., e l· • GUU __ lit !lIII".. ....VVO
...... eI · lot n-,- ..... Z ...-. _ . T. t . "'SUZN
...... eI _14 l 'U""'r lll~.Aot_. ...IGUEfi
Scp ' 1_. PoIan..- Dl ur Pon I . KICT
Oct ' I_U Polan...... Dl raur Pon n . KICT
No< . 1·. SlQuadIorStI. WnDI"/'
r eb 62· • A v . 1..oop Beu>, W2~

r eb U_. SpILl EI.......I Bea... 'M till. K.I£RV
III.. 62 ·Z4 E"" Ioo'" RJ.<to . W4WX...

Sop 62_11 R I'<! ae"", An,........ , MBU
N"" 82_10 TIl ted V-IlH"' . WBDLU

Oct eG-1f
""" eo-4~
Ill... 11_21
Ap r 11_21
M.oy 81_\ 6
Iu l 81_21
l ui 11_ l 1
,\ug Il_ U
Oct 11_40
Ocl II_K
""" I ' _SO
DK II _U
Fob G _ ,
Mar IIlI_M
Mar a _n
Mar 62_2'
Ap r &2_30
,,*,. Q -'q
N>r 62-ft
Aj>r 62 _10
JuD 62_14
J un G:I _6ol
J ul 62_20
Jul Q_M
Jul 62· •
0<1 62·10
Oc\ Q·14
N"" I Z_17
_ 1 2_70

~ ~.

N_ eo-u
Ap< 11·14
Ai>< 11·:12
~un 11·20
JWI GI ·Z4
J ul 61_\1
Sf? 81_21
Fob 0l2_21
/l.pr Q_fA
Apr g .#
lola , a ·"
Mo,&2-I D
,J..,. Q _U

Sop Q-"
Sop Q _U
~ a_"

7Z 73 MAGAZINE



S-ANTENNAS-Krous (WBJK). The most com plete book
on o ntennos in print, b ut lo rgely de.ign and theory,
complet. with moth. $12 .00

l -ElECTRONICS & RADIO ENGINEERING-Terman. One
of the mati (omplet. lelll books ever printed. 1078
pav.s. Theory. but easy on the mo th . $15..50

Become even sma rte r in 1963 . Buy
and read

l&-HAM REGISTER_Lewis ( W 3V K D). Thumbnail
sketches of 10,000 of the actin and we ll known hams on the
air today. This is the Who's Who of ham rad io. Fascinat ing
read ing. Only edition. Now only $2.50

$2.00£3-0,.£. TRANSISTOR MANUAL 6th EDITION.

B2-SURPLUS RADIO CONVERSiON MANUAL VOLUME
NO. III -Orig inal and convenion d iagrams, plus .ome
photo of th ese: 70lA, AN/APN-I, AN/CRC ·7, AN/URC·4.
(BY-29125, 50083. 50141, 52208, 52232, 52302·09, rt.
ARA. BC·...2. -453 -45.5, .56·"59, BC·696. 950. 1066. 1253.
2"'A for IIltal fllter, MBF ((Ol-.306S), MD-7/ARC-5,
R-9/APN -• • R23·R·28/ARC·5, RAT, RAY, RM-52 (531,
Rt.19/ ARC·., 5(R·27-4N, SCIt·522, T-15/ ARC-S to T·
23/ARC .5, lM. ART·13, BC·312, 3-42, 348, 191, 375.
Schematics of APT-.5,. ASB -S, 8C·659. 1335A. ARR -2.
APA10, APT·2. $3.00

731 -HAM-TV-W<f>KYQ. This is the only book available
on thi s foscinoting branch of ham radio. Describes com·
p lete hom TV sto tion thot costs under $'s0. Very
simp le. $3.00

738-5IMPLIfIED MATH fOR THE HAM5HACK BY K8lfl 
Unbeli evobl y simple exp lo no tlon of O hm's low , sq uares,
roots. powers, l /C. log s ond th e slide rule. No student
should be without thi s booklet. 50c

739-COllS by K8lYN - W on de rfull y wri tten a nd illus
t rated through discullion of coiis, their resista nce. re 
c ctcnee, imped ance, Q. a nd d istrib uted copadtance. SOc

67-TRANSISTOR CIRCUIT ANALYSIS AND
DESIGN by Filchen. Written primarily as a college text
to teach ci rcu it design . $9.00

7&-MODERN OSCILLOSCOPES & THEIR USES
- Ru iter. S.cond edition. shows what a 'scene is. what it
does and how to use it for radio, TV, t ransmitters. ete.
346 pages. $10.20

eO-SURPLUS RADIO CONVERSION MAnUAL VOLUMf
NO. I (se cond ed ition). This book gives circuit dlo
'iJ ra m•• p hoto. of mo.t equipment. ond rother 'iJood ond
comple' e conve,.lon In.trudlon. for the following : BC·
221, BC·3-42, 8C·312, BC·3..8, BC-412, 8C-6-45, 8C·9468.
SCR-27..N " 53A . eries receivers con vllrsion to 10 meter
receive,., 5CR·27-4N ".51A .eries tronsmltte,. (conve r
s ion to VfO l, S(R·522 (8C-62" and BC-625 conv.rsion
to 2 meters). TB Y to 10 ond 6 meters, PE-103A, BC·
1068A/ 116IA r~ceiver to 2 met.,., Surplus tube Inct.. ,
cra ll Inde . a f A/N tubes vs. commercial types. TV &
fM channels. $:1.00

II-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. II . O rig inal ond conv.rslon circuit d iagrom., plus
photos of mod IIqulpm~nll and full conversion dis·
CUll Ion of the foll ow ing : BC·.f54/ARC·5 receive,. to 10
mete,., AN/APS· )3 llmtr/ rcvr to "20 mc, 8C,"57/ARC·5
llmtrs to 10 meten. Selenium rectifier power units, ARC·5
p ewer and to include 10 meters, Coil dOlo-simplified
VHf, GO-9/TBW. B(·3.51, TA-12B, AN/ART·n to ee
wi nd ing chortl, AVT·112A, AM-26/AIC, LM freq.,.ncy
meter, rotaton, power chart, ARB dlogrom. $31.00

16th EDITION of
$9.50

II-IT'S HERE! NEW
RADIO HANDBOOK.

Radio Bookshop

I3-REFERENCE DATA. fOR RADIO ENGINEERS. Tobie.,
formulOl , graphs. You w ill find thi s r.f.rence book on
the d e.k of almost every electronic engin••r in 1M
I;ounl,y. Publhh.d by Int.rnotlonol T. lephone and Tele
graph. $6.00

21 -VHF HANDBOOK-Johnson (W6Q KI). Types of VHF prop ·
ogotion. VHF circuitry. component limitation s, antenna de.
.ign and construction, ted equip ment. Very th or ou gh book
and one Ihal . hould be In every VHF shack. $2.95

22-BEAM ANTENNA HANDBOOK_Orr (W6SAI ).
Basics, th eory and eenstruencn of beams , transmission lines,
matchi ng dey ices, and test equipment. Al most all ham statio ns
need a beam of some sor t • . . here is th e only source of basic
info to help you decide what bum to buil d or buy, how to in·
sta ll it , how to tun e it. $2.70

23-NOVICE & TECHNICIAN HANDBOOK - Stone'
(W6TN$). Sugar coa le d theorYI receiver., transmitters,
power supplies, antennas, .imple con.truction of a
complete .tation, converting surplus equipment. How to
get a hom licen.e and buil. a station. $2.85

Order Form

Circle the book numbers you wish to orde r.
Please include cash, check, money order, .•
or something we ca n deposit in the benk.

24-BETTER SHORT WAVE RECEPTION-Qrr (W6$AI ).
How to buy a receiver, how to tune it, align ltJ build·
ing accenories; better antennas; QSl's. mop., ouroro
zones, CW reception. S5! reception. etc. Handbook for
short wove Ii"ener. ond rodio omateun. $2.15

26-5·9 SIGNALS- Orr (W6SAI). A manual of practica l de
tailed data covering design and construct ion of highly ef.
fiden t. ine llpensivlI antennas for 'he amateur bands that
you can build yourself. $1.00

Name . . . • • • • • • • • • • • • Call .

• • • • • • • • • • •

. . . . . . . . . . . , .
27-QUAD ANTENNAS- O rr (W6SAI). Theory. design. eon
struct ion. and opera tion of cubica l quads. Build·it your
se lf info. Feed systems, tuning. $2.85

Address

City.. .

• • • • • • • • •

State . . • • • • • •

2B-TElEvlsrON INTERfERENCE-Rand (W1D8M). This Is
the authoritative book on the sublect of getting TVI out
of your rigs ond the neighbors .ell. $1.75

32-RCA RADIOTRON DESIGNERS HAND800K- 1500
poges of des ign noles on e very pOllible type of circuit.
Fabulous. Every design engln..r n_ds this one. $7.50

RADIO BOOKSHOP
1379 E.st 15th Slreet, Brooklyn 30, N. Y.

(N.Y.C••dd 3"1. laxl
Add 8'12% to Cenedlen Checu
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~"" OZ· 2I AC C"".u. l"" <>l AulO Reo. ; • • •• , WSVOH

J "" I I_U S Pan.a~ UIllI: '-" I . WU.OI , W'LQIC
Jul II- n Ii ~ UIllI: Part D. WIAOI .WILQIC

PHONE PAT C H

NO\' 1 ' ·20 R... i... Nota. L1mll.,., KSJKX/ I
101 • • 11_ 43 S.ml.""ot.l.lo, Nol.. Umlt~.. , W~IHW
Ap, II_II N.w 10101.. Limn• • CI.cull, K5JKX/ e
A", 11_ I AnoUl" S. 1>I1<""du . lo. Noi•• Ll mn«. W~BVL
J "" 12·44 A SI"",I. 1_1a~ liolu O....ralo, . KIERV
J w> GZ·M Dood< If<>tuCIl_r. K""'ML
JWl 'Z·IO NC_300 Ra'.-oI-Cba/lte Nota. U ",U•• , W8IQN
Sop U · )lI Mor. "" Ro.,• ...".Cl:IanB:. /'lot• • UIIIJl~" 1C5J1CXj1
on 12_10 Imp....ood Bu. CIlwe" ,....
Dr< 62-J5 U' '''C I;W RaI~ -oI-Cbuc. 1iotao lJ IIIU~' . W,uI:>"M

/'IO ISE SU P PRESSl O Ii

Mar lI · n [ Um1AlltiDB Ipluoo l/l...f. .....~ , WIVCG
Apr ' I ·. RFN_~..-, 1C2T1CN
A.. ' I _M HI.. Spoo......d C._.KSJIOC/ '
J UI 12_12 QRN , WASlYN

O P E R A T ING, G E N E R A L

Orl 10-24 Got ,,"' P hon. P.ld. WeliKE
De. 15O. ~5 Slmpll tl . d Log; K.....,l"ll . Staff
Ma. 1\. 51 N.m • • , Sin• • and Handl... , 1"701'
Mar II · " QSO R. "".d S y. '~m . OHayv
Mar SI·" 1O ....... P I>on.OX.WIFRR
A... 'I.n SS D _ Oc~.y. K~AXY

101.. 'z.n Ham TV Sun.,., W"'YQ
on U ·SO TIl. Loca l 101"', W'MU:
on u ·n U..cf lil............. _ . KZ~

~ 11·21 In De f__• of I;W Ope• • tor. Kr,>f8jZ

O P E R A T ING TE CHIiIQ UE I

J ... II ·~ N~11Ii& VHF Sto._. W'HKF.... II·. "_ '" U.~. 814. W.,..KE
J ... 11·51 IIX T_",K , WeNKE
Ocl 1 1_10 C....- C_ C.'t'O!a. K.u:MO
Ap. IZ _7JI An......... ' '''' I;W T l1... 101... . W:lSKI:
Noy I Z-U Bot l•• Plal. K~y IIor. W70E
J lln 12.31 Tap<' R• •or<l<. on SSO. KZ!>SW
NO\' l a . 1O A Coo<! Fl •• C.... , QSO, W'MLE

OSCILLOSCOPE S

P OWER AMPLIFIERS

Pot< 10-" Vap_ Ha.... Wtl<U
Alii 11· 46 _~ cf Dta.l~ Du. WI"'xE
/'100 1 1-29 Aa XYL' o La_I. WAZGXT

War 11_ " U:FOR ~NtU,..

Ap. 12· 11 v.....,.. Tt.......rI_
Jul 12·45 0....... TR-J SI B Ttuk. I•••
J ul U_.S Eleo Iao- C1reou l C~1or TK~'

JooI 12_44 101110I-"_ <to ..... 10M Be....
J ul 12-.4 loco _ I . 1'101.. LIm....
A"C 62·" H....... R. ..~.... ..... Capar'lUCr Dre._
S.., 12 ·11 E~11oo. Code P.o<U• • R.........
So., II _IZ Lata,. tt. Starllll40 TratlOmmrr
So., u -n R""" C.~.Up Tow~.

Sap U - I I T..... DC C"".." ...
ll<p 1a·'Z W~"'I., Bo• • M"" n,
Orl la·5I Communl • • llon• • In• . Tranalolorl..d Mlh
Orl la ·5I H.",ma,lund HQ. U5lI 8 ...1...
0<-1 IZ · 5I H••Ul HM_ll R.ll~.lood Pow., 101....
0., .Z·5. H....Ul Ho- IO Monitor ik_
on U _S, Seeo S;pal n it••
on 62- 11 WRL SB_175 Tt mm.'
lioo 12· " LooI.JflI~ HE_U HE_ 50 T. .....el....
10100 12·10 La,., HE_IO !Weel••,
10100 12... W ay HE. ML C B ",.W. TaIlU.
1'100 12·10 l.afo.yea.r TM· !SI S'fo'R 1Irtdc:.
""" 12-11 T~ltu <tOM __
~ 12 -11 a...-T"' _ rioIITnolo
Dec I2- If C·Y E1rnnlaI.. ..C'aoo..... _
Dr< 'z.n H..UI ' M D B E.<,,~. _ A_WI~.

Dec 62·11 9I1pn",~ C .UIIr._Up Tow••

NOISE L I W I T IE RS

S.., 11·10 A Simpl. SCCJp< , ""fOP'"
Dre 1l· 3J Econom l. al C...tomC ln>cIIon. W4WKM
Ap. 62_IZ SS D Scop<" 101""' '''' _J
AuK 62_.31 Mobi l. MODItor 5._. K9DYS
On It-l' Mor. ". Ulc 51"",1_. KIAOf:
10100 12-" C_llea........ l U..I WIIDPA
Dr< 62- U AM Oadl..l<-.copt Po~ WIIDPA

PA N AD A P TORS

MO B I L E

1'100 1(1· 11 MobIJr Pow " . KSJIOC/I
1'100 ICI- • Tnr>a!ator 10 101 .... . C""•••I., . W3BUL
Frio 11 ·31 GettI.... UlcM..IIl"Om th.WIlIp. WtA P I
Frio II · n SO MC C"......... _ e-, KSJIOC/I
Mar I\·U EU"'..... unc !pili". ~•• rf ce, ....IUCG
Na, I I·" MoIOrOIa Molltl. lb<loT _. W~IU
M.,. 1\. 11 T... t.aodood W1lIp, WZlHW
"". 11 . 3:11 -.0 Wan TtaBaotor M......1>."". KLTDLC
ho II-U _ I. W1lIp AoI. .... Loc..-. W'1OE
111II I I · I PJ'" - 510< Aa'_. Q1'l(.'ol
111II 11·12 TtaMlOtorIU<I n COll....~• • WAIDZ L
Jul 11-12 Wa'•• T_u V.rtI W1CSD
A.. II_St MobI'. '-~. C ~ ,. W2ItXE
0<, II••Z A~_Por " Pacbg. , WJJl(T
0..: I I· I 10 M_. M,dc:'" RIB. K!lJKX/I
J ... I Z·SO lIonky _ Mobll~ TnRO'.<I • • r. W3GSC
J .n 11_41 Sta btlt11.... Mobl l. 00.<111010", Wefm
F<b II-ao I to 12 'loll AulO RadiOCOII~~,.lon. W40HIol
M •• la_n Mobil. R. do r R. ..l••,. WIJAT
J .... 11-22 T,...a lolo, locd COII~~.t.. for 1M. W'H OC
A"I IZ-~ Mobil. Monl lo. Seop• • K9DYS
Sop IZ - 22 AC C""n• • I"" of Aulo R«.i.~., ....S ~OH
on IZ _IO R<pla••",..., Auto Ani............4WKM
0<1 62-U TKtiDB Ii>< 1t.1.... El.d l"Om .,. P, n«' ... Stall
1'101' 62 -10 IlUlId a _I~ N.b. 1C5JIOC/ I
Dr< 62-11 AN... 1.o0ןI.1 UI~ A"~"",tor . K.I[R~

Pre 62-10 IlUlId _ AulO ""'"Iy. ... If"""
Dr< 62·3t TKUOC I;W H~aUlIIR _ZO R... <I.., . ....WKM_1Io·4SYJ

frio U - 'IIl aar-1Io7 Cou Swtldl
Frio u.,. Cambn"'~ n..._.Colla
Frio 12-1'1' c.a-C'nft BaoI1to'Jl.NI VHF ....._
Frio 12-17 Eleo _I zn VTVliI
Frio 62-15 GAM C• • _ Aot....
Frio 12." H. ",_.do U Vol' VIlF C.......~<a
Frio 12 .71 LaI.,..... n_1I G.,d DIp .._.
Fob U . I S N _TtODl•• AII_BancI MobIJr An_
Frio U_M N ·T.onI• • Bu"'l'. ' YOWII
h I> I Z· 70 T.I'r1 $ Il6S. 00 An. ......
f . 1> I Z.71 T"w1.I-C"" WI• • W."""••
M•• I Z.1 3 Ho mbo»..do T"wo M. , • • P ro' lIlp

J I I_ U Um• • ••• I AM " _ lOr. W5I;UC
J 62_)1 Imp.ooood Sl lIIpllfled B'Nt_ In. W4HBO/2
AWl I I_ 56 A CW M.n·. M""ltor. WBEUM

MOON BOU/'ICE

on ICI- U M_ 1>.II.. _ .......Ia1a. WfTIOC
1iOl' IO_J5 M_u Y...< .._ loU"". K5JlCX/.
Dr< IO-U aalancood _ lalOr o.._ tralOr, WZUQO
Ap. 11 -14 1I••a'.... M...... Lau"" fa.... K.ZCM
J ul I I- II AM M_lall"" Syol.m• • W7CSD
S.., .II. 2& C ia... 0 M_lato<a. WA211iM
F.... 11 ·11 H~I.i"il M_ lato. DKlgn . W5I; UC
101.. la_70 M_lall"" . K5J ICX/ I
D... 12_44 AM 08. 11I 01._ p. tt. , n•• WjIOPA

on 10-10 Yarl•• FM " _IaIOr. W1CSD
"". I I_U <t0 1Io·.n Tt.... lOtor _Ialo, . KLTDLC
J\.- 11-10 11.....-- M-I OO _ lalOr" T_. WtAPI
"". 12-<tt! T......lOtorlud C. _ _ 1a1Ol" . KZSTV
...,12_ No--7~_Iator . W,uPGlC
So., U_1t Slide Diu _ Ialor . VE'lQL

on 100)4 _ to • _ Aaalft• • wtZOO
""" 10-44 E..'~=.· Il....J P, " _ . UDftA
Pot< IOoU Sl-qIl1nod Lc,. 1:........ SlaIl'
J ... " ·11 GobtlJI Pau<>l. II.-.
F.. ' I ·~ n1Ull_. WJLU
F'" .1 · . IIUlOrJ cf 1M vro, W10E
War ' I-U IlUlId Y<JII. Oorv. E..."'......I. WIVVD
"n ' 1· • 1n'.'1" eunc Iklloo!a. ly ""!>l1.ali.,.... I:S,IICX/ .
Ap. ' \ ·21 A~IO/llated H...... Stall"". KSJIOC/.
Ap, II·~ How 10 WrI~ 10. 13 Mapzu,•• K!lJICX/ I
Nay II·ZS H.", Cal""""• • K4YNO
Jon II·" HOlIdIlng Complalnl. 10 ManIIla.lU,.... K2DH...
J.I lI_tt Th. Deal•• Sp...... Up. WIBNW
""" . 1· 45 E...y D....q Chanc"""_",,t WICN
...... I I ·SO The t IC1ndI cf H..n. 1Uo/1lJl/ '
Sop .1 · 31 E""'........1a1 TK ll..... W:lWYM
So., . I · <tt! Stall". _ WII([lW
Sop 1 1_<tt! Stali". _ WUB
on I I_lot OX_P""". Llo_. WtBro
on I I · n Jo;aoIo _. WIHSD
1'1 " ·SO t:__ cf 1M ILo.n Aa'-, 'fnOlE
1'1 II · n n.e FlM An cf Ilo.f1'ItoI VIiIi:ullca. WfWlCM
Pot< II · I WrI~ Yo", e- _. II:7HDB
J UI 12·2:1 Clwmlcal ~ldIfI ICtZG"
J M 12·~ EJ'l' catelWW QlIL·•• WUM
J UI 12·10 Hom Radio: A Seulble ......1Io"'". IC2ENV
Frio 11-)1 TIl.,mIOlot TrI. k. lCeEAW
loin 11- 12 Calla cf Ul. P u l . W5EHC
Mar 'a.~ HI. IO. y 01 Ul. Bu., W:!WRE
Mar II · J 5 H...... 10 Build a H. ", S.....k. W7CSD
M• • II-U To D••w o . &.Iy, W'KOC
101•• 'I-SO VI. lllng England, M"Soll'
Ap. '1 . 11 H.... Radlo In n nWld. W2YV
J .... 12·12 Jl<oc.I• • rolIIp. WITAM
Jul 'Z_ .lO OX ExperJ _ • • W4ICOC
J . l ' 2·10 f1nclU,. Trw l'Iorth. ICHlaw
AIle U-M 1b.III~. ~.
AIle 12·$4 " '_C. m••11 Do.......... W.WICM
Sop U · I EJeoctrIe etp..-. L1P~. IotAact. WtAPI
s.., 12· J'J U. S. S. R. "-0, .... l'lrpIall.... klBU
on 12· 44 _ to Ik..-. ParU. Eo·I:.AA.l
on 12· 10 1m...,..._ . WtAPi
on u-n U.. cftlleAmat...,_. ICZ~

Noo 62·to A Good n•• C.I QSO. W...U:
""" 1244 Good Old C'Iroa . II. Qu...... WIQUE
Ifoo U ·Z' In 0.1__• cf tile OperalO•• IC.-oF8/2
/'100 . Z· 46 P • • ",ium TIobor Ilop lace......, Guide. W'WICN
Dre 'Z- M J or·. ou.e. World. G3/'1MR

WISCE LLAIfEO U'

NOD ULATI O Ii

M DIIITORS

"ODULAT ORS

Now 00_21 P. ..l~. S;U .Jll•• "E.ho", WIMM U
nee 10_ 41 Mor. on '·E.ho" . WIMM U
M.y II_~I .. _ R. lay R.....' ••m"".. . K2TICN
N.y I I_JI ..__......t . WIOU!:/ I
Jon 11_<tO UN MC A_I..... M_ -Iloun<c, WIMMU

NEW PRODUCTS

JANUARY 1963 75



MedwllZod HoI. CuIU", . W4WKIlI
The Nibbling Tool,Stall
U.ltIC SeU·T_JI\I S"YlO" '~' K1ACI
E '_' Soldt.l~ Owl TIps. WU lNM
SuI<l &It<IlloIdr'i"I:. KDlN P
Cl>rmical D.I""..icll ri• •• KtZGM
~_t PIlae. Slut W4WKill
~.. Pol,• •, W'llNX
Esploet . e Ri WfWKM
Teat I.d<I tip. III fWKM,-..TIp. " fWK..
P~.<I loloo.lI. Ai• • WfWKY
e- PaM! 1ola.1atIp. KloIKX/1
_ ._8oI4rriac Iroe W'. \VJQI'O

T· R SW lTCltEI ,0."0 RELATS

J ... 11·23
F.b U·"
J "" U_211
o.oe 81·48
De< 11·43
J h·~

J IZ_SS
I .. IZ·3~

M.. IZ · 24
114,U",
"". 62-48
114,a-t4
",h~

Oct 12_41

TE $T EQ U IPME NT

Od 60-» 01._ Rra<blli e-", ..oerr. «lEA'"'""" ~. 01._ -... _ Ft....., ....... . KloIKX/ 1
Doc _40 C.......... _ V0-4...4WKIll
Doc _ II Rr lJoot" er. r;5Ju /.
Doc 61).14 __Capscll, N..... . UJ: RV
' M 61-%1 PoIatt., _ ..... t .. P-". W1QC1
'M 11·21 T..--..-d F•......,- _ ..... 11('/0£

rob lI·n _rlrroereC1llaR• • \l\s.rKX/6
Fob II·Q T..... _ Ei<:o Gnd DIp Cla<lllator...311:&"
Fob 11·1.4 IIp-Da'''''' W• • _ •• WJ FQ.I
..... II·M -..... _I« Radio T.. i5rt. _U
Ma.II· l0 T._ toriud GtW DIp M_ • • WJKJ:T
M• • 11 · 46 T._ torlud y ...., """'lIfJe• • KIEAW
"".61.11 .C&bbr.U.. Drltaod, WfWQT"". 11.12 _"be' _ •• M UE RV
"". 11.%1 0lIm....... . I'olull, T K6£AW
... , 11·40 AC C.hbr.u"" Btsnd>.r<I. BraU.,
114, II .:II AdjwI...blr ...... Vol..,. T.....,,,._ •• WZWYM
loI.y 61·49 lmp'OYi. M..., At........' . KjlWML
Ill.y 1145 T.." .. tile KD.teht Grid DIp Cla<, I"to, . WZOIW
J •• 1 '·14 P • ...,i.lon C_elt, t KIN
' ul 61·42 ",.....i. Ft <r ,,~ Bllnpl.. r. ...4>"'..I. It" ' r
Jul 11 ·40 SlarIdo.dizod t"" , <10, K5JIOf / 1
J ul 61·64 t ..... lo. m.. Demonst rato• • W8KTJ
A"II 'I· 6 Ft",," ..nq DrvlaU"" M.... , K611J
A"II 11 · 33 It, Imjlr<lancr B.i<lg... KtlCltT
S... 1 1· 10 II Stmpl . S"""". WIlOPA
S." 61·3(1 """ Ing E y~ GOO. UEAW
OC' 61·3lI n~ld S"OII&'" M.t... Moolto. , W1WXIl/ 1
0<, 81·13 St"'llUlled M• •" Shun... K6D YO
Doc 11·5(1 C_ . llO. Sullatlllttlon _. WIAOI
Doc '1 · 41 loI"'er Cs.hb"'''on Stall""...... . 1'1 .. . ,
Doc lI·n P, ...," l"" 101.... C:llib••U"". K5JIOf/ 1
o.c 61-12 Ver..ltliol"C Mel..... WZWYIoI
J tJ_lI C. lt l>r.......... 1lC. UI. It ,
J I2·M H....UI VTVY lmp......m llraU..,
J an 12_1' T..U .4lco G.lil DIj> W4WKM
Jan a ·» T lotor _I,...."" E\;M
f e!> &2.)$ 9C.UlasAu_o..e..lut .~
Feb &2·n C_ltJ '""" Tt:uror.lor..... T..... . W'EtlC
_ &2· 14 CIlecItlor; T .......i. "'..."11 (lIua_'•.WtQKC
N o< a·. C-"' loG 0.. t...eI. K5JKXII
Ma, U ... T_, a....d T.... W4WKIll
Ap. U·. C'7"talAruYltJCIord'" w«G1I
At>. a·:tO Dol 0-......... ...·IVAT
At>. U_1O Lab E......-Io. _ .............. W4...'KM
At>. a·a Sl5B~_tor.""_J

""" U ..1 SWR Dr... C&l>braboa Da", W40AH
Apr U ·U T..Ii.. _ 1'1.... DC_ IO VTvM. WlUlN
Ap. U· • I _lOY '""Id~N.... , WJY:te
Ma, U·&2 1lIodtIi.. VTvIll . W1JN)f
..., a·n T..1IaoJ _ KaIchl P<>rkrt VOIll....·" ZIIo"IoI
1ok,12·14 T..1IaoJ Ute KalcI>t R F Z·Br'<!K'. W0\2I1<M
1lI.,u.» V...cspB_o-.."". K6.l1Ll
J _ I2·Z1 A KW SWR/P"",.. M...... W6VA T
J ... I2_H A 81111pl. lmpu.... ...,... Gear ••to• • UERV
J "" &2·80 C., I Oi<>de 1'1_ 0-..",•• IIIsnv
J~. 12· 1. Low 1 RF Pow.. Me "'........ J\4lJt1.·X
J y l 12·21 T. _ 1. ""i.. ""., N II"".,
A>If: 12_31 ..obil. U""ito. Scope. KgOVS
II>1f: ~·26 Ultlv.roa l C.y.'" T......' . KloIKX/ 1
OC' 12-" Illor . on Ill. Simpl• • cop<. K.... OI:
Ocl 12-21 T"". Modulatr<l C. y. lal Slarldud, WgDUT
Nov U_12 Cltoke E••luato•• " ...
Nor 12-52 Cornpli raUI\I \il~ Simpl...eop•• \\'~Ol'A
Nov 62_H T... l1l\1 11••IlI IM_,ro Trans is t", T...t.., WSJSH
Dee 81-20 Build IlIJ. IIulO An.lyz.... H..n. ,

T O OLS AN O SH O P T EC IIN I QU ES

TRA NSIST O RIZED E QUIP YEN T

OCI lO·n Dt._ flftdine: C~i1, K6EAW
Oct 10·. T_11llI: llIe H....OW. MoILI Rec.'''' .....3UlN
0<1 Ill- , T I0""•• od ""dlo IIGC A"",UlIe• • KloIlOf/ 1
N_ 60·. Dlr Rr.d11\1 A. dlo "'........e' 1ll.1.... Kr.JKX/ 6
N.,.. so- • T I0"" 10 1.1 ..... C"""'''' . W3DUL
Dee 10.11 MuIU. ib..tot Vos . W4WKM
:o.oe 60·14 9ubatlluUon Capacity"'..... KlEllV
'Dee 60_ • TnllSt. ""li od 220 MC Coov..t• • , W'KIX
,J.n 6\. :1(1 T I."'. Commtltll<allOlll Rec.I• • • • OZ11lQ
Jon 11·2G T l••orl.ed F.....n. ' Sw"lo<d. W10E
f ob 81 ·11 T ' ••Ol' lud Niko Pr••A",p. W1CSO
.... 11·10 T ISlorlud GrId DIp 'Met• •• W3Kl':T
-M• • II ·" T l. ""ludlol"'• • fut>9I1'J., . K6£AW
.... 11· :1(1 t ja""'ud UIlIl., AoIdio ......pllll• •• 1:5J1Of/ 1
Mo. 11·21 432 ..C T.....iototlud Conv ••' "'. W3l1IX
.Ap. lI · tII Mor. "" t n IllC T. ......lutlOotI C""••".., . W:ut1X
"". II · » 4(1 '10'." Tnroai.sto< _"'10• • KL10 LC
J.. 11·14 P •...,..- e-ll, T 11:6111
J..- 11.12 T.__1ar<I l' M C W,lIDZL
J ul 1141 ,........_Iard I Illrto. C_er1e•• KII!<IC/~

.... " . I 1",," 'r~_Mrto • • K6N
..... 61_$4 _I« _ .. CoaterUr. Wl8XI:
A.. 11.24 tnu i_ RTfYC.............,,"
.. II·" Tt __-III. WlAXJ
'""" 61 . 10 T..".,,,,, MlU, I:IP:&T
N"" 11·12 -r-T_ RTTT (ladI.ls""' . WSUT
J ... a ll.sIiIe:~ (ladI.ls1on . Wlntt
'r '" h-12 ,.,. . s1d =rt... C_ PnrUr<o Oa<ilIator. k lE,lW

M., a·n _ tv !l.ntJ. WIfltYt)
Sev lJ_n V'dI..,. f . ... . WIRWJ

Rec . l 1'101.. U "'I K~IOf/1
Rec . i S....leh Ci I K~KX/8

Rec . l.er o..leclO. Clrctll K~KX/I

118 B "'" CW D<1e<1o... It lolKX/8
Recet. .. RI' CI, rui ," . KloIKX/8
Fl it.. Ct. ...I"'. KloIU/1
R...,et. .. AoIdio Ci~lII . KloJlCX!8
P"",e. lIIoppl, ..-_10., Pan I. Klo./lOt/.
P"",• • lIIoppl, ,.. " ••"Ia: Pa rt II, \l\loJ1Ct/l
C..,.ta1 o.ct_ 0"",,".~I
vro Ct« ...t... I: loJ1Ct/l
1ll_"U". \l\5JKXj6
CtrcaII 0. IUJlOI:/i
tn-, DMIp. I:loJU/I
v- OI11er_ Dtodn. K.5onX/6

T &: Lf. Vlt IO I'l

T...,hnlesl W o.",.Uon Indrdns Sy.""'. Kr.JKX/ 1
TIoI' . lor S~rp,". E'I"Jp",...' . W4WKId

TECHN I CAL SE R I ES

n nsl TuU. W&lAT
V....bI. P'le h PI· N", C<III I. W4WKM
Z~ ,...... Au_bl,. WtDUT

TEC HNI CAL DATA

tANK C IRCtl l tS

SUR PLUS, GE I'lf.R AL

!IOo) w.tt LIaN, ,,-lin... Wl'lQr
A 9C .4 ~3 I8B/CW SUeer , KlIJlU
o..1\obr V"". ltIAoE.
illS~ _ ...... "',_J
illS " ,,'''.IT._ I..... WloJ!:lN.!'K'NIC
All _ t.o-.• • WtIoCI3.
T...... _ " ..UI HA· IO u-r. W4UWA/K :lICNO
Vo<t•• ""- GMt....-. KlIJlU
llt..,k_l. CW .,Ul .. ZO- A. D ISP
K..UI SII-- IO "" SLo 4NUT
SIlI- F SIIH T W4W1lM
,.... _ . "" DB. I:Zlo5W
Ual__ m Ct.......I. WUlCL
.,... SU.YI 0. wtoFn
1alp ""G, 1 I Gnd Opr_.W&lAT
TrsMl _ 20Y D B Esrltu. WU RC
T.u.e ('_,.eW ..8 WIPYM
THWlC _ 1'1..", W. rr W6£UN
T , K,Ye SLoa
T W J"olck nil•• • K2CM

N_ $0. 20
Doc 10·21
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1'1"" 61).2.
Jan 61·24
Ap. 61·:14
J d 61· 2.1
OCt 11·:11
Oct 61-12
""'" 61- 33
NO'< 61-)0
1'1""61-10
Dr< 61_45
1.. U .$O
JlUI n · 6
Feb 62.$0
,"00 6Z·56
Apr q ·51
Apr n ·12M.,62.16
May ' 2_12
Jol '2_20
Oct U _12
1<"" U _IO
NO'< ~2 _r4

Nov '2_65
Do< 'Z -SO
Dto< 62-10
Do< U · •

M•• 62_66
N"" U .II
Dto< ~2·12

r .... 11·20 TIlbr Ma ' klng Sqoa.k, W11O'
F . b ' 1·52 U• • lo. th. 111A TIlb<, WA2AKT
M ar 1 1· 19 TIIb< Bu. Plup. Staff
l~l 11·41 4_IOOOA So<:kd. W~",p l

A... 61· 46 Claq of TIl.... Oprrotl KSJKX/ I
"'" II-n ua llI«tln• • TIIbr C_ .111A2~"
Srp 61_ , U.*", fIK- :14 TIl_, WAZ~M

Sop 11_20 ~AV' vro CI1Irp. K3XMO
Oct .1·" f he V.raa tl l. In5. WA21SM
Ap . '2_40 Cl rC\l1l o..iin, KSJKX/ 6
SI'p 12-12 VldI... Fa.... ....ZRWJJ
1'1... 11·46 P ' '-m T\Ib< 1I1'p1a<........1 Gold<. W4.·KM

'"
F eb 'I -$5
"'p. ' 1- 25
M. y 61·5.
10100 61·15
M U_
Srp 62· 10
Srp 62· 1.
NO'< 61· H

1'100 6O- Z~

~~"
Ju 61· 1.
May 61· 31
loll, ~1·2I

Nov 61_~4

Jan '2_40
101•• '2 -11
hi 62 · I
AOC U · 6
Noo U · ~

o..r '2 -11

Oct 60-10

""'" 6O-1f
J ... 61_ 12
F.~ 61.38
5ep 61.20
Oct 61· 14
Oct 1 1· 46
/II.. 12· 6
J _ U·~1

A.. '2 _IIS
Or t ' 2_22
Ocl ~2_ 5t

o..r '2· 6

Vatleap Flo! lfocfll.blOo"......1CSO
1"11 vro h o 1Tl1W
o-dllal.... 5 II tI_. K51KX/,
HlOloey 01 the v ro. W70 E
eAV' vro Chirp . K3K/IIO
Simpl. H'lb 5tabillt, vro . WZRWJ
vro Cl. ....."' . K51KX/ 6
v ro lor $O.MC T......... U.... W5UB
Dr_CIlIrploJ tbr Hnlll vro. K6IICT
" ""'e. Vro, U"'UB
M« ,,",," .l Cay... of vro Cbl rp. K1MSL
Nodt"'l . lng III. Heath VF-I , W2RHO
81&bl.11I v ro, ....ITKA

!.!.!
1... 11· 56 If_.. VHF Stall IIl"HKr
J.n 61·Z0 Tunnel 0I0d0 E"lI..I ta, KSJIOf/ 6
M.y ~1 ·31 Moon R. I., 1I_ 1• • m K:flOl
JYI 61· 14 I 101. 1.. Nu.t.to!' p ' ,,"-,...J!ullork
Srp 61_ • R........ Bypua C_~llOra. k SJKX/ •
Srp 12-10 T_ 1iIloI: tbr wa• • nd. ~M JlI...... 1IIAZto:..
5rp 62- 1t T'oo1o Ca..., 2.... FIl.... wrnrz
o..r U · ~ St.aIM 2M v ro. W, TK.A

Oct ell_lZ
NOlI ell_12
pee 60_32
o..r ell· I
J aa . 1· I
reb 11·:12
Ma. ~1.27
Ap. 11 · 40
Ap. 61· ~

Jul 61.31
...OC 61·21

Rooelvlfll "'jeeu"" o-elllalo•• k6BLl
T.......t« Car_ IIlIr.. p.~, K5SUC"'11..C_ 1JI:Il., W1AXJ
T.........." PtctrdI.. C1rn.it, " AZto:lI
Tnuloolorlud Ca_ lIod1ola""'. IUSTV
RF Q Multlp lle• • K61UJ
T I. Io. Pola. lty p.OIeeU"" , W6VAT
T ,.lo.l ...d C""ve.te' for 6/11, W3KIX
VLr R",, " . e• • kiJVQY
T ......U""'.ud Aoo<IIo Flit.... Wt:£1JJ,I
T'_ I<1rI.., 'noal lieu• • H....,.
TT_..""',...., RTrY TV 0....... wnvz
VnlN"fll'" T.UI.lator CPO. W2VS p
SlL"" Bu. _ lato., VETQL
T, ....' . lo.,...d 20M SSB b eU... . W5rRC
&.11101. _I• . M'ke , K51KX/ 6
12" ..C frualaoort"'" C...en .... WJJl IX
8t.t114 wa ........ AlIal,u• • H....,
Tra_.. toru "" .....Idt. WITl1W

fR ... NSI SfOR S , C E N t R"'L

TR ... tl S MITTERS, COMMERC I ... L

OX·40 Pia l< M_ lau Oll . K6VGT
V>illfI( f . ....""I.... A..,...unc Took. 1lt6~'k£
T..t1DC U>r C..tTal lEI..,...,.,.. 200V. ~r
..._ _ cr lOA. WfEOQ
T..unc Ill. I.W_$I ZM TT....m' n... W:lI::EN
lmpr"",... th. V''''ne D, "'U WAI
T th. "'",~ hI f_60 T.an.mn... , W4WkM
T u"l Ih VikinJ~•• U. W~AP [
T..t1DC Ill. H allo~.aIt... Hf_4OI( , " ·JUZN
f ""C _ H...IllItA_ I O Lloonr....4t .....A/ K3IOIfO
Dr _.. CW,..,,,, _ ZO-A , K:lSp
C.,.ta1 C""....... lor ..QSB-lOO. W2BZH
" ..Ill 5B·1O "" 5U1 , W4-'<IIT
lm P' 01',ng Ill. Hra lll 5""..,• • WA2GeF
Th. EJoo 720 "" su. W"'ZKfJ
IIIIp,.",...'IlUw~ T-60 , W4...·KIf

Ma. 62. &4
Ma. 62· )O
Ap. q ·zt
Ap. n ·S5
Ap . q.4t
May q .1O
May U . 10
Juri U.2Z
Jun 62.2~

Jill Q·st
.1'0.1 U -U
"'" 62-22
A,. U . 14
SI'p 62. 24
oer U . 12

"''''' q·201<"" q. 6
o..r U ·ZO
o..r Q · 14

o..r 60-22
reb tl_16
Ap . t1 _2S
hi 61_4S
A,. ii - IT
Ocl 61_74
J an U _57
h n 6~.32

Ma.62· 14
May U . )O
Oct U .16
1<"" 62. 16

" '" U · st

Apr 61· 27
MaY ~I.I'

M.. 62_26
Apr 12-67
J~n 62·Z6
JWI U ·64
Aug U ·711
Srp 62·10
5rp U·1t
Oct '2·110
c« 12-42
1'1"" U.61
Do< 62·26

Tc"". i. to!' la inc t "" kp m....l. K51KX/ 6
Lli. ""'~'_.Io. T<aJIa.l. to... K6EAW
Poo •• TTaooo;i.ato. v.... C..,.tal ltorkd, "'.f"'"JtN
TT _ iii""*",, K6EA"
f ,u"" Symbola, "'1V5P
/110" on T.ans'.IO' Symbol. , KJVQY
lnvr. tij:a llnl th. 21<16U, K6 BL!
f'&n$l.to. An.,y•••• W6ElI M
C!w<"""'J T to U1 Ohm........ . WiQKCr"". La,... Do!'oI K4CpR
r .... Lay" SrGo'._«ora. Il640E
a...:k>.nf; T. .......or•• IUOpl
f ..U... th. Hnth fM_30 T••u ,.,o. f ..I.... WSJSN

T RA NS M I S S I O N L I !'lt S

C~ C.w. "'.•••~ Cllan, "'''VUOV
Coual CalM~ Cban, ""PHOV
H.u ..... . . a-ra, IU KPt:
I;IIoR B."". Callbrau on Data , W40AB
... xw SIlo·Ri Powe. M. t., . W6V...f
Callb.ate You. An",,", Sy. l. m , K20KA
s..rplu. Motor 0 ... ... C..... 5";U:h , ....4WKM
f ..t1DC l!I< wa'''''k 61f r Olte......AZ~II
Tw.. C" " y ZM n IL... , 1II )ruZ
Flo! II. )«U.. S"'b, . ·6HOA
V......ta.odlfll SWIlIl_ ........... . KZSSW
Cou va (Ip.... Lin., \\"9KOV
C.....'al Balli"" , W...2INN

T IIAI< SII I f f E liS

Oct eo- • Tr_tor.."" A_o ACe A"""lIn ... . K5JKX/I
Oct eo-U 5 WaUll ... . .11I 3 Tu_."'I."!C' / $
Jan ' 1·25 Cooll~ s...llon va WI>ooo~, Wli.,I...f
Jan ' 1· 12 OooUlator SlIbtll.. lIon, KS,JKX/ 6
Jan ' 1_51 S... . sa. BI...d<. Clrn.i<a, ",V4CI
Jaa 11'14 100 1II.UI; .. I" 2 ..tll> Ill... W'l'z,'(
r ab t1'11 fI4l.iUIJ V.... 0-.. KSJKXJ I
r oll 61·11 2 N<tn• • ,,1It 3 Tubn. K6Bp
Ma. 1 1-12 ~. Bt.., KIQGE
Mar ' 1·2~ Pu'unc th. 3 TIlbr. Mo'•• IUC on 2, KaSIC/S
Mar ' 1 · 4~ V.rl . ap TIl"lnS Dty'~. 10. 1I11nd (Ip«atotO, W7Cl10
Ap. 11-14 H' ..IIII Modulati on Far... K4ZC/II
Ap. 11-12 1o.....1at:. 1'.... . Mtte• • QEIIV
Ap. 11·10 PuaII·PuU lO4TI. ........ ....~VVZ
1f.,61·U 8».-« rac.......3lU:T
N. ,II.U B._I.B._ 1:0<11« . "'"1~
Jun 61·38 "'. lom. lIe D.... COII•• ol . w~ru ll

J~I 11 1· 11 "'M Mo<t/.lll11on By.lom. , W1CSD
J~I 111 · 41 4-I OOOA So<:krl. WU pl
Srp ' 1· 38 p ' ·S_ ....k R_.." " W'Hlt r
Oct II . 6 A)l u-.. !or 5... "'"11.J"('
Oct 61·14 lI. n ; P...er'" TntlI...n••• wn"QJ
""" 61· I sa N kW LUora• • wtOM1'l'
Dto< 61 · • 10 iIl er "I,"''' Rls, KSJKXi ll
r eb .2· 12 F'n.l T...... . WIJ...T
r <b .2·Z1 H. l. ' nc Mo&Illllo. P..irn, W:.SUC
r eb .2·44 SUrplua F,,,,,....,y SJn_..... "'''4W104
r ab 62_62 Vutable p ,l<b 1':1_1.... Cod . "'·4WKIf
..... 62_M " 16lI.t.n-. 1 T IIII'tlJII C..... tl... ...·SEHC
Ma.12·J3 SOO ·.tt LlII Ampli fier , "'llRQr
Ap. 62· 52 ~ 160M II,C, K, p"'L
Ap. 1~ · 11 SlVR Bn",. C.lI~r.tion , W40AB
.t.p. '2 · 46 T'"".,.,orl.«I C.1IIod< MoG>!aIO. , k ZSTV
Ap. Q • • 1M SSB Ear>1••, f . ana"'llltr. W51SN.....KlNIC
N'Y U4~ "' UBaad Llar",WICJS
M'J U ·ZO ARC- S VHF rr....."'• • C""....I.., "",u rHC
May U · 6 ZM T.... .'la. embly. "'lI011f
M. ,62.IO 11M AM· DliB f .....mi n • • , K3AOE
Jun '2· 14 AN/VRC _2 on 2 1Il0 6101 , Wn CB
JWI 62_ • Dr LWl. 2M f . an. m"'o. , W90UT
J W\ 61_SO Ilt a_.m, tqoolj>"'...., C......I""". 1ll4WKM
1.. 62-34 0.• • 1,,0.0 fIool.oy...·fOp",
hi 12 _64 C_ .....O.... h ell.', W1CSD
Jd 12- 14 H..u OIl \·"r C..., ....U""• • ·A21J';1I
J~I 61-40 6005 Rr "'mpll he.., It51KX,"
AOC 62-74 O. Luxe BC·6~5 Con....lon, WA' MU
"'.g 61-6S N"",.. v ro, "'~A lI B

"'\Ill: 'I·U VollaJ. R<"II'Ia,..." f • ..,.. ",lll. .. ....'1CSO
...... I r · u 100 11'01'" JlY< _ , W2R'1o'J
Srp 62-66 A_ o ...... 111'« F. ....._,R_.,.....S6VC
Srp 6144 Imp...,.."" C..- 0 ..0 Oprn tl... "'·6.JAT
Sop 61·14 Slid< Ill.. MoG>lalO• • YE'lQ 1.
5rp 62·11 S\ll'J1lu. C"'''"s' on K' j1nC Clr<~ll, W~WKM
OCI 112'2Z M""""",, . I CauH . of v ro Chlrp, It7MSL
OC' ~2 - U fr torl~td 20M SSB h ei'e. , WSrRC
Oct U· )O f r " • • o.._ . K51KX/ 6
1'1"" 62- 66 8ponuIc SU""hl>«I, . ·Ol l.[
o..r U·$O B.'d~a.. f •..,.."t...._Rrc........ \Il'2:TBZ

J~I 61·39
J'" 61·)0
Oct 11· 11
roOu· )O
reb ~I ·U

M•• 62.40
M•• 12 · 41
II.. ~2 .~1".y62·16
... , 62· 66
"... 12 ·51
ho 6Z.56
JWI 62.16
JWI 62_60
Ju l '2. 1'
...... 62_st
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JEFF - TRONICS
4791 Memphis Ave., Cleveland 9, Ohio

I nstall a Prestcllt e Alternator . Charge UP t o 55 Am ps. EH n
at i dle, charge 10 to 15 Amps. Alternator i s small, l ightweight,
on ly 5" diatrn!ter. Rectif iers are si licon, bui lt in. Tak es one
hour to i nstall . Complet e kit for a;ly 1956-1963 car, 12 volts.
negative ground, i ncludes alternator, r egulator, mounting
ki t. $65.10. Speci fy make and year 01 car, and engine t ype.
55 amp. alter nator alone , $49,65.

Add postage on orders for about 15 pounds.

USED EQUIPMENT-
GUARANTEED A-I CONDITION

4-V IK ING "500" T r ansmi t ters (new price $1050)
only $495. VIKING VALIA NT $269; KWS-l $895:
GL OBE 500-C ($895 n ew ) $425; B & W 5100 $l!HI;
DX- IOO $149; N C60 w/5 coils $329; NC183· D $199;
B & W L- I OOO-A $229; NC-300 $229; COL L INS
32 V3 $299; KP·Sl P I E RSO N $225; V IKING II &
VFO $149. Many others in s tock. W ri te & ask.
Complete li ne of Antennas & H a m P a rts .
Dis t r ibu to r for Collins, H a m rna t-lu nd, Johnson,
Ha llic ra ft e rs , Coneet, National, Drake, B & W .

TOP T RADE-INS !
MISS ION HA M SU P P L I ES

5472 Miss ion Blvd . R iverside, Calif.

Phon e (area code 714) OV 3-0523

Adverti se rs
Ad Com ~_ _ __ _ __ _ _ _ _ _ __ _ _ _ _ _ _ __ __ _ ____ _ __ 39
Alco 45
All ied __ 80
AJltronic$· Howard 62
Amateur Radio Exchange 59
Arrow 61
BC 78
B & W 29
CalJ book ~_ _ __ __ 49
CB 33
Cl egg 13
Co lumbia 71
Cont inental 23
Cush craft _ 15
Denson 12
Ebco 27
Electrocom _ 61
Epsi Ion ___ 25
Evan s 65
Fair 68
Fi nney 25
Gain 61
Gavin 27
Glass 68
Goodheart 67
Hammar lund Cover 3
Harr ison Rar:io 53
Henry 24
Hiway 78
Hi-Par ~ ~_ _ _ 19
Holstrom ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 61
Inst ructograph 25
tnternat.enat Crystal 5
Irvi ng ~ _ _ _ _ _ 21
J & 0 26
Jetttrcntes 63, 78
Kar-tenna .. 61
KTV 59
Ladd . ~__ _ _ ___ _ _ _ _ 66
Lafayette 3
Meshna ~ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 69
Mini-Prod ucts 55
Mission __"___________________ __ 78
Mor-pain ~ 65
Nation al __~ ~ Cover 4
New Products ~ __ _ _ 61
Newtrcntcs __ 9
Pely-Pa ks ~ _ _ _ _ _ _ _ _ _ _ _ _ _ 71
P & H ~ _ _ ___ _ _ _ _ _ _______ 17
Quaker ~ _ _ ___ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 51
Quem en t 35

Radio Amateur Call Book 49
Radio Bookshop 73
Rex ~ _ 65
Rohn ~ _ _ __ 47
Skylane _ __ 47
Spac e ~_ _ _ _ ___ _ _ _____ _ _ _ _ _ _ _ _ ___ 70
Space Raider _ ~ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 57
Subscript ion PIe.! 60
Supreme ~_____ _ _ _ _ _______ ______ _ _ _ _ _ 4
Swan ~ ~ 38
TAB 79
Tech ni cal Mate ri el Corp. 37
Telco 11
Telrex ~ 53, 58
'rranscelvers __ ___ _ ___ _ 43
Trembley 65
Tri-Ex __ _ 55
Two·Way .. 27
UTC ~ Cover 2
Vangu ard 25
v erns ~_ _ _ _ _ _ _ 67
Vesto __ _____ 63
Vibropl ex ~ ~ 57
Waters __ __ _ 31
Western (Cal ) 66
Western ( Neb) 46
WRL - ~ 49, 57

73 Care and f eeding a Ham Club 60
73 Ham TV ~ _ __ _ _ _ _ _ _ _ _ _ 17
73 Ham TV, ATV. etc . ~ 64
73 Math Book 4S
73 Subscr i pt ion 60

DEAD BATTERIESNO
MORE

NUVISTORS
re peat of se ll-out . N ew Shipme nt.
BRAND NEW . RCA bu lk packed

2C W4, bCW4 o r 6054, choi ce , any 3 for $5.25
with 3 sockets, postpaid in USA $5.75

TUBES
For fo ll owing , p lease a dd suffi cie nt to cove r postage
& insura nce . For Ill inois de livery add 4 '10 to cover
sales fax.
1625* l obe" SYLVAN IA (S Lb,. I, or N. U. (3 Lbs.}
minimum mail order 12 tubes fo r $2.00
6DQ5 $1.75; 6BQ6 B $1 .00; 1616* $ 1.00 ; 6 146 $3.00 ;
807 $1.00; 3B2B $3.25 ; 5AW4 $.79 ; SR4GY $.89
- Br A N D NEW, others " p u ll-o u ts" from new sets.
AI are fully guaranteed. No seconds or rejects.

BC ELECTRONICS
2333 S . MICHIGAN AVE.

CH ICAGO 16, ILL. CAlumet 5-2235

Neon Lamp. NE- 45, 1,4 watt candelabra b a se ,
Delive-red 3St @ 3 for $1.00

Allen-Bradley Pots, name your value in R,
De-livered 7St @ 3 for $1.50

Transmitting Capacitor, SO- rnmfd 3000 v olts
Delivered 79 t @ 3 fOr $2.00

Vacuum Variable, J enni ng s t ype U, 50-250 mmfd
15k v Delivered $44.50
50Q VAC-CT, at 100 rna sec . 115/230-60/l/pri. c h i
tr pot. Delivered $3.39
12.6 VAC. 3.5 a & 16.6 VAC, 1.25 a 115/ 230-6011
chi-tr. pot. Delivered $3.15
AT LEAST A TON-TON OF TRANSFORMERS

WRITE YOUR NEEDS
SATI SFACTIO N G UARANTEED

HIWAY COMPANY
1147 Venice Blvd., Los Angeles 15, Calif.
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TYPE
Tl66
T5R4

,UO $3.85 $5.00
2.00 4.90 8.15
3. DO 6.25 11 .10
4.00 8 .60 13.45
8.(10 11.75 3 1.90

12. 15 26. 30 41.60
14.9(1 30.95 43.45
24.6fl Wrife For
19.45 Reetifi, ,.CtJltJlOQ

$1.00
1. 30
2. iii
2.90
4. I5
6.10
7.75

12.85
15.00

.. ..
~~~~~~iti~ii~:;:i¥

TWO 866A'••nd FILAMENT$6
XFMR 10 Kv 1",ltd SPECIAL

Tran. lItor Power
CONVERTER

12VDC to 500VDC
up to 200MA

100 Wo"" T...
UOVDC

DB500 533
12VDC 10 250VOC up to ISOMA

Type C I22liE $30

" TAB" BARGAINS
N~ Varlles/ or eQuIY 0· 13IiV!T .5A $1S.30
New Vs rl aCll / or OXIul ' 0-I 3!1V/3 Amp 'IO.~
n C -METEU D ejur 1100 101a / 2% '' $3 @.
IlC UTR 1 00:'>1./2~" ' 3 @.
UF-M TO 0 &/ 475 Ma &. 5 Amp '4@. 2 /S1
n C·MF.TEU On" Ma/ 4" R d U @.2/U
~Nnop ~:J(RCOI'F. Tt~RE 2" S!I @. 21S9
MINT· FAN 0 or 12VAC/ 80 Cn $2 @.3/$5
xeu u ee M lea' lI .006 @ 2500V.5 for $1.00
41: 150 t' eramlc / I.O KTAT• . . . .. . 2 fO(' '1 .00
flll BA xrme. 2.5 V/l0A/ IOK V I nsl ... $3.95
Mlero swlt ch Bt / SPNC/ 90 Amp 4!tt @.
Tulle Cl amps Rlrteher . . . . . •. ... 5 f l)l' $1.00
.012 at 2!1K, cn Condenser .. • . '4 @ .
WE Choke 4ITy / 4SO':'>fa /21 Ohm . $4 @.
r.tne Fi l ter 5OAmp/2!lOVAC ...$18@.
r.tne FlIter 2DOAmp/130VAC . .$ 18@.
Brunin g Parallel 8" Rule ... .69t @.
KS15IlIl'l I.lnu r S lwtooth Pot .. 2 for $1.00
" CTC" Del., Line I Mlcrosee'd SI @. 31S2
vaeunm CtID<1sn 50l\-fmfl'l n .II K" .$3 @ .

L_ee Nevill. C"ar••r S,,"...e
S...l.d SIlI"on S'u", R_djl.r

Flnn"d 510"'. Dlr.'" R.pr.e.m.nl
F OR 6 or UVDC @ 100A.

T:roe YI9 $18

SElENIUM f . W . BRIDGE RECTifiERS
DC 18VAC 35VAC 72VAC 130VAC

AMP 14VOC 28 VOC 54V OC IOOVO C

~ If_
~ !
..: ~_ 10

12
:!' 20
o 24

ID.C _ Power S upply 11 5V / 60 t o 800
Cn . Output 330 & 165 VDC UP t o ISO
MA . Cased S P EC I AL $5.

5651 1.; 0
5656 5.00
5670 •. ..... .119
5-617 • . ...•• .90
57 Z5 •...... .75
S73Z .65
S151 U N)
511 14 '.. .W
51 7• . . . . . . . 211 1
$1I9~ 1S.59

UPS S.OO
31lp IA 5.00
31(1'1 6 ,00
SSP I 3.00
51;1'1 5,00
s e p u 6.00
5 "' 1'1 00
s.., pt 6. 00
5 NP I 6 .00
UIl PI zo.oo

U QI' I ..... 20.00 1, -=":::='::::"::='::':"::='::''::::''::=_ - ,UQP1 •• ..• . 20.00
S...P I _.. 5.00
U I' I'I 35 .00
5 "'D1'7 ..•.• , 25.00
SRI' I 6 .00
581'2 6 .00
50 CP7 25.00
5B<; pz .. .' 3s.oo
58 111'Z 25 .01

5lt l'• . . • . . . . 10.00
5J I' 1 2.00
5J PZ 1.00
SJ P " 2S.00
51.1'1 14.00
SLI' U 25 .00
51.1'4 6.00
51.1'7'" 1>.00
s n PI . . • . . .. Z5.00
5~1'7 15.00

5Cp IA. •••• . 7.00
SCI'S "00
5l p1A. . . . . . . • .00
$c.P I IA. •. ... S.OO
st"PIA ..• , •. 11.00
UN 11.00
5f1'5 5.00
S U·1A. 3.00
5 .-1'14 5.00
U I' I '" 6 .00

1>17 •• . . .. . . .n
6K 7 .. . . . . . ••79
6 L6 .. . ,.... . '99
6S,"7 ..... .• •72
6111 . . • . . . . . .91
6\16GT .•.. .. .70
lo llS . .. .•••• .49
12.41"6 .59
lun .IS
IU IJ6 .6 5

11.1.111 69
12.4U .75
Ih.Y7 . . ..• .19
12PU ...... .90
1Z8F.6 .•.•.. Z/ 'I
12116 Sil l
I ZJ5 .69
IZn . . . . • . . . .69
12K I ....... .70
1Z'IC7 •.... 3 / ' 1

n s.c7 .,.... .60
IZS 111 .••... .60
IZsn .60
IZSK1 . 15
12Sl.T .59
IZS N7 . lI'9
12SP7 .l>9
Z41; • •••• ••• 3.00
ZU U S
Z5L6 , ..• 2/11

2ST $.00
Z51.5 .72
2526 .75
35Z5 .IS
R K39 2.50
501.6 Z/ .I
7S . • • • . . • • .1 1
ea 2111
ZOOOT 150.00
UI SOG 1.2.00

U Z50B 30.00
4--4410 55 .00
Z59TL 11.00
S01A. .. 5/ 11
"'8n . , 5/11
SIll... .. Z/ II
550 1.00
S50 B 1.00
61<16 2.45
. 5OT11 . . • • . . Z5.00

Test Sets and Equipment
. 50TL 24.00 5SP1A. 2 1.00
460 11.50 5Q I'4 8.00
7078 1.25 51 PI 1>.00
1 1Sf: 10.00 5 \ 1'Z 1 11>.00
nUB . ..•.. Z.50 S"P I ...•... 25.00
n u 3.50 1P I' I 5.00
805 5.35 78 1'4 ..•.... 5.00
1101 1.10 711 1'U 5.00
I " 3.90 711 1'1 2.00
III U . .7S 1tll"1A. . . . 5.00

Send 2$f '9r Catalogl

Want.d 304TL Tube.

O Al 1.00
OAS •. •• ... .9 5
082 .•... .. .6 5
oc.1 .6 5
ODS 2f tl
OU .79
le2 .99
11..4 ....•.. . 2/ ' 1
I U S/ ..
1S4 .W

IT. ,. .60
I TS .55
11: ,,'1
I US .65
1:liZ . .9'0
Z0 9 10 .00
ZC40 5.00
2C43 50.59
21:51 1.25
ZDU 2 /'1

ZU2 I .a
ZU 1.80
ZU5 2.59
IU 1.10
ZKZ5 ...• , .. 6 .59
ZUG 2 / 1 1
U I Z/ Il
3U 3.00
SDZ3 Z.4Il
3 E29 5.90

Wanted
6AU .•. ... . .59
UQS .65
6 "' '''' . .75
6 "''11 2.85
UT" .•... . . .65
loU" .10
6RS 110
6B EfI .5"
681~ 1.• 9
6IIH6 .19

5'\'. .19
U 5 .S~
525 .19
6 U .9'0
6.... .n
.....B 2/ 11
UC7 .69
6 "'I;S .59
U I;7 ......• 2 / 11
UKs .69

11)$ • . .. 5
4-l>U . • . . . • . ~.59
~1 25 '" 2 1.00
4-Z50 aa.ec
.XIS04 14.00
n Z50 ••. . SU N)
4lSOO . • • • . 57 .00
SR 1.00
5T4 21. 1
5U. '; .15

ii'''TAB'' Tube. Fado'}' Tested, In.pdd,
Six Montll. Guannteed l No Reinh l BDxed'

GOYT & MFGRS Surplusl New & Used

w. Swap T...be. I What Do /U Hav.?

'ep $$$ Paid for 304Tl. 813. 811A. 812A Tube.
nK7 .99 ~ I Z .. . . . . • . 5.9S n. I·4 5.00
..au 1.-'0 a u !Z.110 71a·~ 7.00
.eu 1.11 SIS 1.7S 9 U ,I'7 5.00
. In-5 1. 1" az.. R 7.50 9JPI 5.00
6 8 1.6 .7.1 UZ A. 5.00 \11.1'7 1.00
6(;. ..... . ..45 8334 56.00 1011 1·4 6 .00
6(;5 1/ 11 131 1.50 IOKl·7 .•.... 1!.00
6Ct Z/ U _4 .. . . . 1.50 12Ia · 7 7.00
6(;B.. .10 954 10 / ' 1 IZQI' 9.00
M.:D6 I .•~ 957 10 / 11 U " PU 9.00

125·C SILICON PNP TRANSISTORS
250 to 400 MW

FVLL LENGTII LEADS
F..et..,.,. r.".d &: GTDt

$5 to $11 - SMALl- TOS & T018 Pckg.
R.plcue. 2N327Al 332, 3, 4, 5, 6, 7, I ;
474. 5, 6. 7, a, 9; 2N480, 541, 2. 3;
2N935, 36, 37; 2NI034; 2N1131 , 2; 1276,
7. 8. 9. "TAB" SPECIAL t69@, 7 for $4,
20 for $10.
'10 or ,..or. 'h b ft.,.., .... pay p .P'/V .s.A .

~
rrn./pl .. r m./, I" rml/pl" rm. /pl"
SS/at 7I/ IH 140/200 210/ 300
.07 .14 . 11 .29

rm./pl" rrn./p l.. rm./pl" rm. /pl,
280/400 '!lI/IOO 420/100 490/790

.34 ... .n .11
rm./,I" "../pl" rm./pl" rml/ pl"
1i1lO/1I0 ".- 700/1000 770/llot

.so .tt I." 1.50

LO PRICED SILICON
T UBE REPLACEMENTS

WITH BUILT IN SUReR
AND SERIES BALANCINC

PROTECTION

VRMa/PIY AMPS PR Ice:

1i000/10400 e.s '"
lIl 00/2800 ' .5 11

"TAl" SILICON 7SOMA· DIOD"

I Low Priced T:lUO SlIIeon Dl&dea I
R. t&d 4.00 p,I/2S0rm. eSOUI_. 1"-0

.25 each : 30 for $7 ; 100 for $20 :

Dlod. o r d . r 'If' .hl,.".", re•• Jre.

ZENER DiODE S ree to 400 MW
CASED T024 Pet.. W ithi n 20","
V'U"nll'e $1. 5 for $2. 20 ,... l it.
KIT ZENER DIODES up to 400HW.
SINGLE & DOUBLE END ED I
for $1 : 12 fin' $5 : 100 for 136.

SILICON POWER DIODE STUDS'
Opanti on Up t o 121i"C C_M Temp.

D.C. 50P I" IOOPI" 150PI,
Amp i 35Rm. 70Rm. 105Rm.

2 . 23 .34 .42
S .60 .15 1.10
8 . 70 .95 1.15

12 .85 1.1 5 1.35
31i 1.80 2.20 2.1.5
t o S.75 4.liO 5.00

240 4.50 5.40 7.71

- -IJ.1:f - -iOlfpi, -i li fpl;' -400;.1,
Amp. I>WRml 210Rm. 280Rm.

2 .49 .60 .84
5 1.25 1.50 1.80
8 1.40 1.65 1.95

12 1.68 1.85 2.07
95 3.21i 4.90 6.10
70 5.60 8.80 Quwy

240 9.00 .uwy Quwy
.Versf. 20% for BtJ"n7 '" C.,tJdfilf,
LotJd or D.C. BltlCkirt,t
·Sfud mounted 0" H..u·ri"k

J'.ctor'1 TM t. d Otd..l

NEWEST TYPE' LO.... LEAKACB

D.C. er B."y. D.,..,. .0%

"TAB fOR TRANSISTORS & DIODlSr"
Full L,,".,,, L_d, ' H ID,.,. r .....

& Guaran'e.d l U.s.A . MI•.

~
P N P III P ower Iii Amp. TOI
'" T036 R ound Pck•.
2N 44 1. 2N 211 '1.25. 4 fM' r,'
2N 442. ZN278 $S @ . Z ftr :
21"443. 2N174 '4@. 2: f.r 7 :
2N677 'I @. 12 f lM' $lt l

2N677A ' 2 @ . 8 for 'let: INeTTS ss•.
4 for $I et ; 2N877C ' Slil : PNP INIII.
2NI 01. CK 722 4 for Sf. 2Ii for $5 : NPN
2N 292, 2N293. PNP IN:!23 , 90@. 15 f .
$4. 100 for $22: P NP 2N67<t/IOOMW '4041.
20 fl)l' $7 ; PNP 2N 611/1W n t @ 10 f.,.
$50: 2N591. 21"598. 2:N599 PNP i l .lIOo .
4 fer $5.
SID or mort thl. Item POSTPAI D U.'.A.

I RND (T03lJ) . or OI....OIId (T09)
rule. kit 30' n . P ow.. R.& 8IDII
F inn&\! (80" ' Q. ) 'I .t!!. 5 fin' I !I .

ISend 25¢ for New Catalog \

POTLUCK SEI\IICONDUCTOR KITS
(NO OP E NS OR S H ORTS)

SILICON STUD-DIODES ASSTD.
2 to S Amp 6 rOf" $1

TRANSISTORS T05 GEIU.U N I UM
PNP 6ror$1

TRANSISTORS T05 GERMANIUlI
NPN 4Ior'l

TRANS I STORS SILI CON up to
400MW / P N P 3 lor $I

SILICON DIOD EB UP to 1tiOM•• • 11 tor I I
ZENER DIODES UP to 10 W.ttt ••4 f tl' 'I
$10 ar m"... th l, Itam. w. ,..,. P .P./ U.8. ...

Top $$$ Paid f or 304TL Tub• • r
us .. ... ... •19 '991 5 / ' 1 12'1 1'1 11.00
6 1"4 .t .. 1.85 161 , S ill IfFp• . . . . . . 10.00
..n 21. 1 16 20 1.00 IbI;1'4 12.00
u 2/11 1625 3 / ' 1 16DPU IZ.OO
6,.. 7. 16U 12/" I7A"' N H .OO
. 11 / . 1 I ltD / ' 1 17AI·4 •..... 1"-00
61• .. . . .. .. . 1.72 1050 I.W 17(1· 14.00
6)5 ~1I1 55H 211 1 17KI" 14.00
61' · alt! $6011 ~.9S 19 [11'4 16.(>11

WE BUYI SWAP & SELL
TRANSISTORS, 0100£8. ZEN~'

GTO I POw.f-DI.......·T.........

~
f.ttrY hit"

_ - • ....lJ'GRD la V.B.A.
UnIY. ltes>lcmnt

!NIIi5. INn• • 2Ntsfo.
llN156. !N30,.. tN5.fo

SPECIA L T03GP ISI. lit tor $a.. ,., '11
$10 01' man tbb Item. we PQ' P .P. ro.B.A.

I "TAB" TE"MS, Mle o..~ ,...-%.tth .d.. F.O.II . NIIlW Y........
T.. dQ' .u....nt... prl,. ..

,...;~'-'~~~::::...:::...:.:::..:.::.-".:::::.._~ md.....t,. Our "tit ,.....
'rUM ..ra-. __ "'J.'" ,. clf_,..

IlI MG LIMrtY St•• N. Y. 8. N. Y. • RE 2· 0245

I Kit GI... Dlod...qul". IN94A. 46 ,
68. lit . ft . • t. 81. 105. 111. Uf. sa".
288, eee. 12 tor '1. HIe for '7.50.
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B g F RECONDITIONE overed bY Ihe s.a:;I:O~riorsa\e.o ditloned and C ~kind and suble it. Remem-
ertlY' reeon re one-ot• a are we have oney

AU units a
e,:

e;:ar. some i~~~~aiust aSk-Chcar::~Sfund ptan tdO\;:u~iesto
tu as n h t UOU ...' our ders an '1ran ~ '\ see w a ~ . ment on ddress or

It vou don used eqUIP please a
~ an own to paY" . Depl.

bet yOU C '2.4 ",onths . \ sennce
do~n and uP t~9tnlR1 'Technlca

D eMarcoRon

Barker & Williamson
5100 Transmitter $199.00
Clegg
99'er Six-Meter Transceiver .• 109.00
Collins
KWS·1 Transmitter .. ... .•.. 950.00
KWS·1 (RF Unit Only) . . ..•.. 675.00
755-1 Receiver . . . . . . ... .. • . • 425.00
325-1 Transmitter . .••.•.•.•• 495.00
32V-2 Transmitter • • .•..••.•• 225.00
Drake
1-A Receiver 189,00
2-6 Receiver. . . .. ...•.• .• .• . 239.00

RADIO
Chicago 80, III.

n MAGAZINE

ALLIED
100 N. We5tern Ave.

"Hor BUy"
BR" SPECI4IS

linco'n 6~D.NEW IN '~cro:yCIOSEOurs
stocked/ , Meter Transce' . CARrONI
new/11 Jbsne/Udes mike 5~~er. Spec;alsale
90SU6780R R ' . -me xtar, A,C SU wr're over_
Gon . ego $57.50 $, 55 Pp y. Brand

sefGSB . • Off' N
With 1500_w -201, linear. Hu ' " OW ONLY $49
90SZ016DR' ~EP Input to 4-8~~1!40 SaVings I W k .95
COllins 75S', ~9.$419.95.SaVe$1:019~~s.13 'en~ s 80·10

~~~vse;, with 12 )(~~ ~ceiver. Famo~s WaNLY $269.95
9Osui09DR R . eW-faetory eartg~eeJ~io'bn-madere·
V • ea.$520 00 • s. Wh"

HF MObile W. '. Save $71! NO ' e
:oa:~::;t. , 15' co:t~~~w ~9~ ~jberg/as whl 'r ONLY $449.00

G
CDR. Worth 3 tim' aSlly cuts to 6 ;:, h,as Spring, ball

onSet G es this/ e ers. 1 Ib '
eXcellent ;~8 10 Meter Com ··,· .A STEAL AT'

83SU587. Re;' $t;:~~moitter/r~:I~~~~tWh' S,av~ $140 on$:h·~5
. . . • e only, ..

. ' ... . .... '. NOW ON 0 'astl
l Y $159.50

For reconditioned or new equipment,
write to Ron DeMarco, W9NNR, or stop In and meet
John Chass, K9LOK; JOt Gizzi, W9HLA; Juku Da" W90BB; lou Green, K9WLB,
In Milwaukee: Lowell Warshawsk,. W9NGV; Burt Fischel, W9VOB.

MT-1 Cheyenne Mobile T-SO Transmitter ......... .. . 2:9.00
Transmitter , .... ... ....... 89.00 "Span Master" Receiver . . .. . 12.50

Seneca Six and Two-Meter Lincoln
Transmitter . . . .. . , .... .... 169.00 L-2000A Citizens Band

Johnson Viking Transceiver .. •..... .. . . . .• 39.00
"6N2" Transmitter ....... . .. 89.00 Multi-Elmac
Ranger I Transmitter . .. . , .. . 189.00 AF-67 Transmitter . . . . . • • . • . 99.00
Challenger Transmitter .. .... 89.00 PMR-6 Receiver . . . .. . . .. .. .. 59.00
Valiant I Transmitter . . . . .. .. 299.00 PMR-7 Receiver . . .. . ... ..... 99.00
Knight PMR-8 Receiver .. . .. ........ 142.50
R·5S Receiver ..... .... . . .. .. 49.00 National
R-100 Receiver . . . . . . . .. .. .. . 79.00 NC-190 Receiver . . .. ........ 179.00
C-11 Citizens Band NC-66 Receiver ....... ..... . 32.50

Transceiver . . . . . . . . . . . . . • . 19.00 HRO-60 Receiver . . ... ... .. . . 369.00
C-27 Citizens Band RME

Transceiver . ..... . .. ... . . . 49.95 HF-10/20 Converter (For 10,
T-60 Transmitter............ 49.00 15 and 20 meters). .. .. ..... 39.00

79.00
49.00

59.00
2:79.00
2:19.00
259.00
395.00

79.00
89.00
39.00

99.00
49.00

114.00
54.95
79.00

159.00
199.00
399.00
2:99.00
49.00
74.50

129.00
99.00

89.00
139.00
129.00
199.00

89.00

25.00
145.00

Seled Vour New Gear
from our complete 1963
464~page value-packed
catalog. If you haven't a

copy. write for it today.

Eico
720 Transmitter .
730 Modulator , .
Globe
Chief Deluxe Transmitter .
Champ 350 Transmitter .
Champ 300 Transmitter .
Champ 300A Transmitter .
King 500C Transmitter , .
Gonset
Six-Meter Linear Amplifi er .
GR-212 Receiver . .. , .. , ..
3275 Six-Meter Converter .•.•
Hallicrafters
SX-140 Receiver ....... , .....
S-53A Receiver , .....•..... .
SX-99 Receiver ........ ' .....
S·120 Receiver , ......•......
SX-28 Receiver .
SX-62 Receiver .
SX-62A Receiver .
HT-32 SSB Exciter .
HT-33 Linear Amplifier .
S~95 Receiver , .. , . , . , . , , .
S-107 Receiver , . , .
SX-110 Receiver , ,.
SX-140 Receiver ..
Hammarlund
HC-10 Converter .
HQ-100 Receiver . . , , ..
HQ-129X Receiver .
HQ-150 Receiver .
Harvey-Wells
T-90 Transmitter ...•.•. .••..
Heath
DX-20 Transmitter ... .• . •.. .
DX-100 Transmitter ... .•• ...
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measure
the
performance ...

VOX & Push-Io-Talk Ci rcuitry.

Output Power - Two-tone sse and
CW - 50 watts at 10 meters to

65 watts at 80 meters for
con se rvat ively rated input of

90 watts DC, 130 watts P.LP.
AM is 25% of SS Bj CW values.

3 element Pi network
variab le output circuit (40 to 80 ohms).

5 position switch for inte rna l
or external VFO plus three

crystal control frequ encies suitable
for Novi ce, MARS, CAP., etc.

Built-in antenna changeover,
VOX and break-in keying.

Amateur Bands Covered-80, 40, 20,
15 and 10 meters. 160 meter band

posit ion provided for use
with optional kit .

Complete passband coupl er design
used throughout low-level stages

provides minimum 1 Me ban dwidth at
the following frequency ranges:

3.2 to 4.2 MC; 6.9 to 7.9 MC:
1 3 .8.~0 14.8 MC; 20.8 to 21.8 MC;

27.0 to 31.0 MC.

AMATEUR NET

ONLY
$449.50

HAMMARLUND'S HX·5~O=::--.
• .. and we are sure that you will agree that despite
t he new price tag we have had to put on the
FABULOUS HX-50, it st ill gives you more
dollar-for-dollar value than any other transmitter
in the market today! The '50 is cra mmed full of
outstand ing featu res to deliver the performance you have always
wanted - but have never been able to get in this price range.

Now Available! 160 Meter Band Kit for only $11.00. Or, if you prefer, this plus featurecan
be wired right into th e unit on specia l order for an addit iona l charge.
NOTE: The Hammarlund HX-50 is th e on ly commercial ly manufactured
Amateu r transmitter that presently provides 160 meter band capability.

Don 't wait. See the FABULOUS '50 at your authorized Hammarlund
Distributor - or send for complete technical data on the transmitter that is
still "THE BEST BUY IN ITS CLASS."

HAMMARLUND Manufacturing Company
AGiannini Scientific Company 53 West 23rd Street, N. Y. 10, N. Y.

AMATE UR RADIO EQUIPMENT· COMMERCIAL COMMUNICAPONS EQUIPMENT . TH E OU TE RCOM 2-WAY RADIO
VAR IABLE AIR CAPACITORS . SUPERVISORY REMOTE CONTROL SYSTEMS



Don't Buy Any General Coverage Receiver Until You

TRY NATIONAL'S PERFORMANCE-PACKED NC-190

A Wholly Owned Subsidi ary 01
National Company. Inc.

{ l POII : lid Aune ma Inc.. 8~ Broad 51., Ii Y. C.

Canada: Tli·TeI Assoc. ltd.• 81 Sheppard A.e. W.,
W,lIowdale. Ontario

NATIONAL RADIO COMPANY, INC.
l7 Washi ngton Sheet Mel rose, a assacnusetts

• Com plete technical details and fea
tures of all National gear

• Tell s all about National's exclusive
One Year Guarantee

• Helps you choose the right equip
ment for your need s

WRITE FOR FREE COP Y OF NEW

NAT'0 NALEQUI PMENT,;.G;:,:U::.:.';;D.:;.E__~

Only Nat ional could have packed so many remarkable
features into a receiver sellin g for on ly $219.95. You can
spend more, but first cons ider : the NC·l90 gives you top
SSB, AM and CW amateur band performance as well as
general coverage from 540 KC to 30 Me in five bands with
doub le conversion above 4 Me. National 's exclusive Dial
Selector provides an extra fo und in no other competiti ve
receiver - accurately calib rate d fo reign broadcast as
well as amateur bandspread I Three-step variable IF
selectivi ty with the exclusive Ferrite Filter and sensitivity
better than 1.0 uv for 10 db S IN , back up such operating
features as a separate product detector, SSBjCW AGC
and an S·meter operative on all modes. S-L·O·W 60: 1
bandspread tuning, coaxia l antenna input, voltage
regu lated osc illators, SSBjCW as wel l as AM noise
l imit ing and fi ve main tuni ng bands all combine to bring
you more performance fo r t he money than you ever
t hought possible. Whatever your need - main station
receiver, tunable IF for VHF or second receiver, try the
NC·l 90 first.

NC·155 ThE.: a 81 ug
tj " t r I 1 f \I at un r
..Hound df yU mg In IL n Ia
Top SSB, CW and AM performanc
with double conversion. three-step
variable IF selectivity, product de
teeter. SSB IC AGC and 1u sen I

Iivity $199.95

NC·'4Q I
J I I

Natio I', I. or
calibrated orerqn r ast nd
amateur bandspr ad O·multlpber,
RF stage, and S-Mef r, mpor
lent featur than an er n I

on la $1899

NC·105
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