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Never Say Die

New Year ... reminiscences. 1 remem-
ber back to our first office, two tiny rooms in
the wilds of Brooklyn over a fruit store and
delicatessen. Virginia and I did everything, in-
cluding the subscription stencils. We worked
seven days a week, sixteen hours a day, and
were always so far behind we couldn’t see how
we could ever catch up. We 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-
tions we were pretty well chained to the office.
By the next April we had an employee to take
care of the subscriptions and make and oceca-
sional pass at the books. We took a month off
and drove all over Europe, our first vacation.
This was so much fun that we decided to try
our darndest to put on a ham charter flicht to
Europe in 1963.

The day and night operation of our busy
office on the floor above the landlord shortened
our lease amazingly and we discovered shortly
after our return from Europe that even though
we were months behind in our work that mov-
ing time was only a few weeks away. We had
been dreaming 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 everything that it
really didn’t matter if things got worse. Authors
were screaming for decisions on their articles,
advertisers were getting very impatient 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 editorial. The
full impact of it can only be appreciated by
taking a guided tour through our new head-
quarters and seeing the incredible amount of
debris that was moved. Counting everything
we have about 35 rooms here, all are in use
and many quite full!

What of 19637 Since moving up here we
have expanded our staff to include Lenny
Tamulonis WIMEL, an artist/draftsman who
helps make up our covers, works on the vari-
ous books, booklets and other publications that
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we publish (ATV Bulletin, Care & Feeding of
Ham Clubs, etc.), special promotions to ad-
vertisers, distributors, 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 K1APA 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 broke down recently
when almost 10,000 renewal subscriptions
came in and swamped everything. Val had to
placate several hundred “Where is my October
issue?” complaints while things got caught up.

Pamela, WN1??P?, a real cutie, bookkeeps.

Virginia still handles all of the processing of
the articles, layout of the magazine, proofread-
ing, coordination of typesetting, drafting of
circuit diagrams, specitying of engravings, set-
ting up of many of the ads, and hundreds of
other jobs as well as looking after the house
and food supply. I con advertisers into trying
73 and hope that you'll back me up with some
buying of their products or at least requests
for information to make them think that you
might buy something, Other little tasks fall to
my broad shoulders: signing 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 addition of a circu-
lation manager. Bob, W5H]V, will be moving
up here from Oklahoma to see what he can
do about coordinating our efforts to get the
best possible sales from newsstands, parts dis-
tributors and subscription. We're still looking
for someone to check out new equipment, keep
the headquarters station on the air, set up
more antennas, write special articles, and an-
swer technical questions that arise.

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

SMASHING VALUES!

MADE IN U.S.A.

STARFLITE.
L. 90 WATT

PHONE
and

KT-3%0

TRANSMITTER KIT

7950

NO MONEY
DOWN

COMPARE QUALITY!
COMPARE PRICE!

® 90 Watts Phone or CW on

80 Thru 10 Meters @ Built-in
3-Section Low-Pass Filter @ Clear,
Chirpless Grid Block Keying 1
Dollar tor dollar ¥uu can't beat this new Lafayette
Starflite transmitter. Easy to build and operate, it
glistens with quality and performance all-over. Fea-
tures in addition to those listed above: 5 crystal
positions and provisions for external, VFO, illumi-
nated edgewise panel meter and pin-net work out-
Eut for proper antenna match. Buy one now — we
now you'll be satisfied with it,

TOP DESIGN!

Professional Quality Communications Receiver
® TUNES 550 KCS TO 30 MCS IN 95
TION e CALIBRATED ELECTRICAL 99
BANDSPREAD ON AMATEUR BANDS

CW AND SSB RECEPTION e BUILT-IN EDGEWISE S-METER
sensitivity is 1.0 microvolt for 10 db. Signal to Noise
6AVE Q-Multiplier—BFO, 2-6BA6 |F Amp., 6AV6 Det-AF
Amp. ANL, 6AQ5-Audio output, 5Y3 Rectifier. _

NEW LAFAYETTE HE-50A
DELUXE 6-METER TRANSCEIVER

MADE IN

NO MONEY DOWN -
Highly Sensitive Superheterodyne Receiver Section
for 28-29.7 Mc

Effective Series Gate Noise Limiter

3-Stage, 12-Watt Transmitter with 2E26 Final
Iluminated Panel Meter for Plate Current and
“S"" Readings

Pi-Network Transmitter Output

Built-in 117 VAC and 12 VDC Power Supplies
Push-To-Talk Ceramic Microphone

Provides maximum convenience and flexibility in either

mobile or fixed operation.
LAFAYETTE HE-45A 10-METER TRANSCEIVER

FOUR BANDS @ BUILT-IN Q-MULTI-
80 THRU 10 METERS e STABLE NO MONEY
ratio. Selectivity is = 0.8 KCS at —6db with Q-MULTI-

THE LAFAYETTE HE-30
PLIER FOR CROWDED PHONE OPERA-
OSCILLATOR AND BFD FOR CLEAR DOWN
PLIER. TUBES: 6BA6—RF Amp, 6BE6 Mixer, 6BE6 0SC.,
COMMUNICATION RECEIVER

KT-200

in Kit Form

.

HE-10

79.95

WIRED AND TESTED

® SUPERHET CIRCUIT UTILIZING B8

TUBES AND RECTIFIER TUBE e BUILT-
IN "“S"" METER WITH ADJUSTMENT CONTROL ® FULL COVERAGE
80-10 METERS @ COVERS 455KC TO 31 MC e VARIABLE BFO
AND RF GAIN CONTROLS e SWITCHABLE AVC AND AUTOMATIC
NOISE LIMITER

The Communications Receiver that meets every amateur need—
available in easy-to-assemble kit form, Signal to noise ratio is
10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is —60
db at 10 kc, image reflection is —40 db at 3 MC. Tubes: 3—
6BD6, 2—6BE6, 2—6AV6, 1—6AR5, 1—5Y3.

Similar to above except for 6 meter operation ... ....114.95
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*At 40 Feet

USING A TRI-BAND
10-15-20 METER BEAM

Assembled Weight—20 |bs.
Wind Surface Area—4.9 :q. ft.
Wind Load—84 Ibs.

Maximum Element Length—24'8"
Boom Length—I2’

Turning Radius—I14.9

OR
148 MPH

with your Tri-Bander at 25’
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“Certified by Reg. Prof. Eng.

119 %°.

F. O. B.
WITH HEAD MOUNT PLANT

BRACKET MTG. KIT $9.50

Tilts over on a heavy base
plate for access to motor
and array,

Horizontal bracing through-
out.

Available from your local
distributor, or direct from
manufacturer.

SUPREME
ELECTRONICS

INC.

FRONT & MAIN STS,
UPLAND, PENNA,

carefully scheduled the arrival of the jr. op.
tor about April first so he’ll (?) be old enough
to appreciate the October flight, We won’t be
moving to our new mountaintop headquarters
location 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. SWL’s and other non-licensed
members are Participating Members, Novice
licensees are 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 TAR Gold Seal on them. This Gold Seal
will be placed on all renewal memberships
where there has been no lapse of member-
ship. We have some interesting benefits for
Charter Members, but we cannot divulge them
yet because this issue of 73 will be distributed
a tew days before the deadline for Charter
Membership closes on December 31. 1962.
We'll let you know next month when it is too
late to do anything about it. Note: LIFE sub-
scribers to 73 will automatically be enrolled as
Charter Members of the Institute.

Club Membership in the Institute of
Amateur Radio

Amateur radio clubs may affiliate with the
Institute for a one year period by submitting
the following:

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 ARRL or non-ARRL affilia-
tion must be included.

4) A list of all annual or regular club events
such as hamfests, picnics, dinners, etc.. which
would be of enough interest to be generally
announced or which might require prize dona-
tions.

Advantages of club affiliation:

) Members whose names and calls appear on
the club rosters may subscribe to 73 Magazine.
the official organ of the Institute, at a reduced
rate.

(Turn to page 64)
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A Nu 14 Meter

Converter

Although it is claimed that it is as easy
to build a 1% meter converter as it is to build
a 2 meter converter, this is usually not the
case. It is true that construction details are
quite similar, but it is also true that it is harder
to get a good noise figure. Most 1} meter con-
verters have very poor image rejection (with
the exception 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 mec 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.
With 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-
advantage of a long multiplier chain for the
oscillator. The average converter uses a crystal
in the 30-50 mc range and multiplies 4 or 5
times. This results in many unnecessary spuri-
ous responses. [ have actually seen the design
for a converter for 14 meters that started with a
6 mc rock. Needless to say, the only things that
will probably 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.

To keep the spurious responses and images
to a minimum, I decided to use the highest
if possible. There was a choice 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 desired, the only changes neces-

6

Larry Levy WAZINM
1114 East 18th Street
Brooklyn 30, New York

sary are the frequencies of L3, L4, L5 and
the crystal. This principle could be applied to
another band successfully. For example, 1
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 (see 73 Aug., 1961) for 2 meters and,
in all probability, so does every other amateur
who is interested in 14%.

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 entire receiver should be
excellent, Nuvistors were chosen for the rf
amplifiers and mixer because of their ex-
cellent moise figure, their high transconduc-
tance, their performance at 220 me, and their
low cost and high uniformity. The grounded
grid configuration is the least critical, has the
best stability, 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 noise 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 rt
amplifier(V1), the low impedence cathode
being a close enough match to the line to not
require additional matching. An Ohmite Z-1235
is used in the cathode circuit to block the rf
while passing the de¢ cathode current. A three
turn air-wound coil is used in the plate circuit.
This coil (1) is tapped about one turn from
the cold end and coupled to the next stage
with a 39 mmfd ceramic disc.

After the converter is completed, the tap on
L1 should be adjusted for the best noise
figure, moving the tap % or % turn up or down
and using a noise generator or some other
means to obtain the best noise figure. L1 is
tuned by a 1.5-7 mmfd ceramic trimmer (C1).

73 MAGAZINE



The second rf stage is similar to the first except
the plate coil is not tapped and is slug tuned.
The coil form used came from a discarded pis-
ton trimmer. It is about %” in diameter and has
a brass slug. Any similar coil form can be used.

The mixer is conventional except for the
fact that it uses a nuvistor. The oscillator is a
modified butler circuit and it was chosen be-
cause of its stability and ease of construction.
The crystal is a 38 mc 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 four tubes are mounted in
a straight line along the center of the chassis.
The first rf amplifier tube is first, followed by
the second rf stage, the mixer, and finally the
oscillator. A shield is placed across the rf
amplifier tube sockets to keep the possibility of
self-oscillation to a minimum. A shield is also

placed between the oscillator stage and the
rest 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 discs
make them less effective as bypass condensers.
This is also true of two meters, where most
ceramic discs start to lose effectiveness because
of their inductance, but will still do a passable
job as a bypass. Better performance can be
obtained 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

oo
(BUTTON CAP)
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eliminate the leads entirely because they are
part of the inductance of the coils. L.1 should
have a total lead length of 1 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 be very helpful in determining the
resonant frequencies of the coils, although the
coil table is enough if the directions are fol-
lowed caretully.

The output is taken from a 1 turn link wound
over the cold end of L3. The link is connected
to a length of RG-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 terminal strip in the converter and con-
nected to the link. No problems should be
encountered with the wiring of the converter.
A %" hole should be drilled where C1 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 are 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 be
substituted. 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 responses. The heater and B voltages
are connected through .001 mmfd feed through
condensers. Gimmick capacitor C2 consists of
two 1” pieces of insulated wire twisted to-
gether. If this results in too little injection,
twist them together more tightly. If there is
too much injection, untwist them slightly. The
injection level is not very critical.

After the wiring is completed the next step
is to try the converter and see if it works. The
power can be taken from the receiver, the
2 meter converter, or a separate power supply.
The converter requires about 100-130 v at
approx. 30-40 ma and 6.3 v at 700 ma. With
voltage applied and the tubes warmed up,
couple a grid dip meter or absorbtion wave-
meter to L5 and tune L5 for maximum out-
put at 38 mec. Next tune L4 for maximum out-
put at 76 mec. Tune L3 for maximum noise.
Connect a weak signal source to the input and
tune L1 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
figure. Move the tap on L1 % or % turn and
see if the noise figure improves (after returning
the coil). If it does, move it another % turn,
etc., until the best noise figure is reached. If
it does not improve when it is moved in one
direction, move it in the other direction and
repeat the above steps. Now repeak L3 to
give the flattest response over the full 5 mec.
It should be possible to get a flat response
within a few db over the 5 megacycles of the
band. Without the use of a noise generator it
should be possible to get a noise figure of 5
or 6 db. This can be improved greatly by the
careful use of a noise generator.

The results obtained from this converter
were better than expected. The sensitivity is
excellent and the level of images is so low that
it is almost impossible to detect them. The
number of spurious responses is lower than any
1% meter converter that I have heard. The
converter costs less than any of the popular
kits and the performance is hard to equal.
Perhaps something like this will help to build
interest in the 1% meter band and prove that
it is as good as two meters.

. . . WA2INM

RF Controlled Break-in System

Possibly many other CW operators as the
author have searched in vain for a clean simple
method of blanking their receiver to achieve
break-in operation. The usual scheme involves
a noisy click producing relay following the key
which shorts the receiving antenna and/or re-
duces the receiver gain. The ideal scheme, how-
ever blanks the receiver only when there is rf
on the transmitting antenna, thus serving also
as part of the push-to-talk operation of the
station. The “RF Controlled Break-in Switch”

presented in this article meets exactly these
goals with the minimum of cost and complexity.

The ‘switch’ 1s nothing more than a simple
receiver except that instead of driving ear-
phones, the “receiver” closes a relay, The
‘switch’ can be enclosed in a 3 x 4 x 5 in. box
with a short whip antenna protruding and
placed at a convenient place behind the re-
ceiver,

The LC: ecircuit can be designed for band
switching (see Handbook; Mise. Data: cap,

73 MAGAZINE
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Housing for motors and gear
trains with mounting yoke

Resonance and band
switching control

remotely tuned ROTATABLE DIPOLE'

DESIGNED SPECIALLY FOR
40 AND 75 METERS IN

LIMITED ANTENNA SPACE

=10 I N

= !
|I

ELECTRICAL FEATURES

@® Antenna resonance finger tip controlled from
transmitter location in shack.

® VSWR: 1.1 to 1 or less across entire band

® Feed-point variable to compensate for antenna
environment

® No traps .
of any kind

. no baluns . . . no matching devices

® Feed direct with any length 52 ohm cable

® Power handling capacity — maximum legal limit

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

NEW-TRONICS CORPORATION

3455 VEGA AVENUE « CLEVELAND 13, OHIO

s
"
<

£
v

NEW TRONICS

ELIFF DWELLER@

PAT. PEND

MECHANICAL FEATURES
® Approx. lengths

28'-6" — 26’ 7.0-7.3 mc
30'-6" — 26/ 3.5-4.0 mc
31-4" — 26/ Two-Bander

® Self supporting, accepts 114 “ threaded pipe for
mounting in standard rotators

® Maximum turning radius approx. 15-8"

® Sturdy aluminum die cast housing for motors and
gear trains which drive end sections of dipole

® Heat treated aircraft type, 114" heavy wall
aluminum tubing

® Completely waterproofed resonators and housings

MODEL NO. FREQ. MC WEIGHT NET PRICE
CD 40 7.0-7.3 |Under201Ibs.| $ 92.50
CD 75 3.5-4.0 |Under 20 Ibs. 99.50
CD 40-75 (Two Bander|Under 20 Ibs. 129.50

See the CLIFF-DWELLER and other fine NEW-
TRONICS products at your distributor or write us
for descriptive literature.
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ind, freq. chart). However in this case the
‘switch’ was designed for 40 meters exclusively.
Once the LC: circuit is tuned for the middle of
the band, it is not necessary to retune to each
transmitting 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 R; 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
ma. and release at .2 ma. and so R: was ad-

justed to give an idling current of .1 ma.).
The resistor R: serves as a sensitivity control
to conserve battery drain; its position depends
on the distance between the transmitter and
the ‘switch.” Above all note: not every relay
will work; only those with closing current of
4-.6 ma. will do the job.

The large electrolytic Cs serves to hold down
the relay during the transmission of CW char-
acters and can be adjusted to the operator’s
CW speed by the formula: “Holding time in
seconds = resistance of relay in ohms X ca-
pacitance of Cs; in farads.” The contacts of the
relay can be used to short the receiving an-
tenna and/or cut the gain of the receiver (see
Handbook: 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 the coax feed line of the trans-
mitting antenna would suffice. With the bus
wire antenna it was found that the ‘switch’
would operate at a distance of 85 ft. from the
transmitter.

. . . Charles R. MacCluer WEMOW

The NTSC Signal

for ham TV

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-interlaced signals. While 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 difhi-
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 vou've got a good start.
Now how to use this mystical 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

10

Richard Taylor K2ZHQY
308 Stratford Road
Brooklyn 18, New York

supply some form of control. This is where the
sync and blanking signals you've undoubtedly
heard about come 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
up 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 maybe not, but it will serve for our pur-
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DEPENDABLE °* RELIABLE

Telcos New ““SB" Series in Action

ALL “SB” SERIES SYSTEM
ARE_HOUSED H E AR YE DESIGNED . . .
IN SAME FOR YOUR
CABINET 99 e0 SISTEM

All those interested in SSB

TELCO ANNOUNCES THE Following . . .

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

SB_BO For the KWM-1. Allows 80
40_M'| and 40 Bandswitch Operation

(next month).
w —
SB Similar to the SB-50 XMTG

Two Converter, but for 2 meters.
$139.50

SB
50

A must for S-LINE owners.
Puts vour S-line on 6 meters
with nothing else to buy.
Complete Plug-In operation.

SB

Makes use of converter out-
put and power supply of S-
line. Delivers 175w P.E.P. on
6 meters, using 2-6146's. Built
in with 201 converter for op-
timum reception, and allows
use of transceive feature.
Complete with all intercon-
necting cables, $239.00

A must for S-LINE owners.
Same as SB-50-C, but for 2-
meters. $289.00

Same as the SB-40-M1, but
converts the KWM-1 to 80
meters. $175.00

JANUARY

1963

Complete 6 meter single side-

MODEL band (USB & LSB), AM, and
CW transmitter. 175 watts

P.EP. (2-6146 finals) filter

SIX sideband generation, com-
plete with built-in VX0, wait

till you see the low price
(next month).

Converts your KWM-1 to 40
meter transceive operation.
Obtains power from the
KWM-1 power supply and
provides a clean 175 P.E.P.
punch. Outstanding TELco 40
Meter Converter assures ex-
cellent reception on 40. Com-
pletely ready to go mobile or
fixed, with all cables. $175.00

ALL MODELS ARE AVAILABLE NOW

SEE THE SB8 SERIES AT YOUR DISTRIBUTOR, OR
ORDER DIRECT

40
M1

Ask about the Time Payment Plan.

Howie Ryder—WI-WGH

Write to: Amateur Sales Manager

—

TAPETONE ELECTRONICS LABORATORIES INC.

99 Elm St., West Newton 65, Moss.

Tel. (617) 332-1123
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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 corner the camera
scans to the right and down—but much faster
to the right than down. Like Fig. 2(a). The
signal from this scan is shown just below it in
Fig. 2(b). The positive pulse corresponds to
the white portion 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 by mixing in a
blanking signal which drives the signal into
the so called “blacker-than black™ region.
This video plus blanking combination is com-
monly called a non-composite signal. The
signal now looks like Fig. 3. With the electron
beam 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.
This new pulse is your horizontal syne pulse
and is somewhat narrower than the blanking

FANTASTIC VALUE
CLOSED CIRCUIT

pulse so that we can be sure the electron beam
is off all the while, and for some time after
the horizontal oscillator has gone through its
retrace act. We are now free to begin line
two—see Fig. 5. Notice that the position of
the “white” pulse has moved slightly to the
left during the second scan. This is because
the white line in the scene was reached by 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, incidentally, are called the
“front porch” and the “back porch” of the
signal. (Fig. 6). The back porch is usually
slightly larger (longer in time) than the front
porch.

This same process now repeats itself ten
times, each time the position of the “white”
pulse moving slightly to the left until, in the
tenth line, it is residing all the way to the
left of the scanned line.

Like an English bicycle, this process has

IN
TV

BRAND NEW—COMPLETE SYSTEM SHOWN

LOW-LOW 3495-00—{:nmplﬂc system  with  all tubes___

wired and tested. Less Vidicon and Lens—with schematies (connecting
cables and plugs only——supplied but not assembled.)

ONLY $349-50—Cumplﬂe system with test vidicon, lens, and

assembled cables, schematies, wired and tested.
Approx. |/10 mfqg. sug. resale price P
EIA Standards of 525 lines, 60 Fields, 30 Frames and
2:1 interlace—Aspect Ratio 7:3—Capable of 700 lines Camera — 4 tubes & VID
Horizontal resolution and 350 Lines Vertical. Control Monitor — 12 tubes & 2IDAP4

Write for Catalog #1273 ""How to Build a Low Cost TV Camera.'”” Industrial p
: et : ower Supply — 11 tubes & transistor —
and Broadeast Cameras and equipment, miscellaneous accessories, lenses, tripoda, 31.5ko crystal controlled oseillator.

etc. only DHU¢.
DENSON ELECTRONICS CORP., Box 85, Rockville, Conn.,, TR 5-5198

12 73 MAGAZINE



Heres Clegg’s top performance line for VHF
m 63...SSB...AM...and CW!

ZEUS VHF TRANSMITTER FOR 6 AND 2 METERS

A highly efficient, AM, high power VHF transmitter for full coverage of the
amateur 6 and 2 meter bands and associated Mars frequencies, Maximum
I'VI suppression.

Automatic modulation control with up to 18 db of speech clipping provides
magnihcent audio with “talk power’ greater than many kilowatt rigs,

This beautiful unit with its ultra-stable YFO is the ultimate in YHE equip-
ment for amateur and Mars operation,

— $695.00

INTERCEPTOR vHF RECEIVER FOR 6 AND 2

Designed for the serious operalor on these bands, the INTERCEPTOR, with
cabinet and panel exactly matching the famous ZEUS transmitter, offers
Iulfmnhuu e features unmatched by presently available equipment for these

[requencies,

For example, here is a receiver with virtually no eross modulation. Nu-
vistor RF stages zive an extremely low noise fizure and sensitivity better than
25 microvolts, Stability is ideal for exacting requirements of SSB and CW,

99°er TRANSCEIVER FOR 6 METERS

This famous little transmitter-receiver is ideal for both fixed station and
mobile operation. Small in size, low in cost, and tops in performance, the
9er offers operating features unequalled in far more costly equipments. The
ilouble conversion .‘:H}w!'h:'t receiver proy ides extreme :-nt"lt.‘f_'lhif.}'. sensitivity
and freedom from images and eross modulation, '|'|:f' transmitter section
employs an ultra-stable erystal oscillator which may also be controlled by ex-
ternal VIO, An efllicient, fully modulated & watt final works into a flexible
Pi network tank circuit, A large S meter also serves for transmitter tune-up

P! |u|'r*:{I]H*.

$159.95

VENUS s meTer TrRansceiveR I THOR VITRANSCEIVER FOR 6 METERS

$349.95 for AC operation

Talk about performance . . . listen to this. . 60 solid wEHS on
both AM and CW.: high level modulation with full f,‘:":""' CHPpINg
to give you fa LEGG “Talk Power’': true transceiver -:.'»:'_-
tion with tuneable oscillator in the receiver serving as the YFO
3 . . n the transmitter; provision for ke wn, Fu: transmitter.
€ 2 ! "'_'l_.: [ | il o = j .;'.:l' : = | i - |
A low noise hle nvers super-hete 18 TECEIVer ¢
'H ine receimver SeClion a Ooouble conversion, I W Nnoise [ E",: I t i-F!I__I i ...“'1.5_ Wwides 1K i i Ciivity & j el
super-het of extreme sensitivity and selectivity, with sitivity with stability equal to the exacting requirements of SSB
crystal lathice hiter and product detector proviges fiaw- and CW: separate power supply/modulator for 115V ,1_{; opera-
less reception of sideband, "-'1- r‘.’r- or CW. A 115V AC tion. A fully transistorized power supply/modulator for 12V DC
pOwWer su [4_, "-f .:rl_,.|_|]ll ate capac 1- IS d S8} 1f|11f1|r m iJLH]LE"El Va3l '_]b'r;l :

unit which can be installed dt any convenient distance

Ill;lrn the transmitler.
W rite for complete information
@ LABORATORIES  rr.s35, M1 TABOR, N. o
DIVISION OF TRANSISTOR DEVICES, INC., OF CEDAR GROVE, N. OAkwood T-6800
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three speeds. The scanning beam runs across

the screen at a moderate rate, scoots back
across the screen during retrace at a tremend-
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
corner of the screen. So, just as we added a
horizontal sync pulse to make the beam
retrace horizontally we now add a vertical
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 are quite a bit longer than the horizontal
pulses. The vertical retrace rate, being quite
turtle-like compared to the others, takes a
time equal 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 firmly
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 retrace to take
place. Our composite pulse would then look
like Fig. 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 Fig. 9.

So we have come round robin. Having re-
turmed to the top of the screen the whole
sequence 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

|4

FIG. 10 T MCGIAT

horrible. We say it would have poor vertical
resolution. That is, if you were photographing
a geometrical pattern of horizontal lines the
greatest number of lines you could photograph
would be ten, one for each scanning line. This
is pretty poor. We 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 number 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 operation 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. Two numbers specify the system.
One for horizontal and one for vertical.

Let's talk about another problem. How
many pictures are you going to present each
second? Have you ever watched home movies?
Did you notice anything that is not present
in a theater presentation? The home movies
probably had quite a flicker in them. Right?
Your eve 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
off, say twice for each frame the eye will be
fooled into thinking that twice as many pictures
are being shown and the light source appears

73 MAGAZINE



constant. Something similar to this is done
in TV,

The scanning process proceeds as before un-
til we get to the middle of the tenth line. At this
point the beam is blanked out and vertical re-
trace is initiated. Retrace now follows a new
path, returning the beam to the upper left hand
corner of the screen. When 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 eftect of returning the scanning
beam to a point slightly higher than it was
at the start of the first field. The distance of
vertical retrace is the same for each field but
when retrace is begun early the beam does not
get as far down the screen as it had the previ-
ous scan, so it ends up higher. The distance
that it is higher is equal to one-half the distance
between successive scanning lines of the same
field. Because of this the scanning lines 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 to see how the two
fields fit together. In the American standard
system, each field consists of 262% lines; two
fields making a frame. The field rate being 60
cps (which is fast) eliminates 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 youve 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 are 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 not 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 presence of a number of otherwise

JANUARY 963

A NEW OMNI-DIRECTIONAL
50 mc. and 144 mc.
GAIN ANTENNA SYSTEM
ON A TEN FOOT MAST

AMATEUR @ CIVIL DEFENSE
EMERGENCIES

6 METERS—50 mec.

Stacked Turnstiles up to
2 db Gain.*

Horizontally Polarized in a
360" Pattern.

2 METERS—144 mec.

Stacked "“Big Wheel” up to
3.5 db Gain.*
Horizontally Polarized in a
360 Pattern.

* Reference Dipole

Single Units Available

Turnstiles
6 Meter—49 mec. to 50 mec.
Model ATS-50; $15.95 net
10 Meter—27 mc. to 31 mc.
Model ATS-28; $18.95 net
Stacking Kits for Above:

& METER
PARTE L SRR KK VT [llustration above

10 METER shows the Cush
ATS-285K: $£3.00 net Craft 6 &2 Meter

2 Meter BIG WHEELS Base Station Package.
Single This installation is

ABW-144; $12.95 ‘ﬁ'“f:' f?r Amateur,
Two Stacked Civil Defense or any

ABW-2-144; $29.65 Emergency Frrquen-
Four Stacked ¢y Net Contro

ABW-4-144; $642.75 Stations,

HALOS ... for MOBILE UNITS

Companion Antennas
for Base Station
Installations

2 METER—144 to 148 mc.
*Single Halo with Mast
Model AM-2-M; $8.70 net
*Stacked Halo with Mast
Model AM-22; $14.95 net
& METER—48 to 56 mec.
*Single Halo with Mast
Model AM-6-M; $12.50 net

TWO AND SIX METER DUAL
HALO WITH MAST.
Model #AM-26; $17.45 net

SEE YOUR DISTRIBUTOR FOR MONEY SAVING
“"COMPLETE SYSTEM PACKAGE”. INCLUDES
DUAL STACKED TURNSTILES & BIG WHEELS
PLUS DUAL HALO. ALL ANTENNAS ARE CUT
TO YOUR FREQUENCY.

OFFER ENDS FEB. 28, 1963

ush 62 Hoywd stree
Manchester, N. H. r o | f t
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normal horizontal scanning lines that carry no
video (called inactive lines). These follow both
the vertical sync pulse and equalizers. 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 used in
broadcasting today. Amazing, 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 buy a television sync
generator (they run to four figures) but you
sure can come by a used television set. We're

VERTICAL

BLAHKIHE ?
j vEnT SYNC |
’]fL 1S

’”:;i”“ \

WHITE LEVEL

| ___BLACK LEVEL
REFERENCE BLACK LEVEL

-I L __BLACKER THAN BLACK

SEPERATIONS FOR
HORIZONTAL SYNC.

/EQUALIZEH

going to steal sync from a local TV station
and let them worry about 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 get sync out of the
set (and here I'm referring to the entire pulse
train and not just horizontal or vertical 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 original 10BP4 and a photo-
multiplier was mounted in front of the tube.
The slide is placed on the face of the 5FP7.

4V ACROSS
750
VIDED SYNC SYNC
VERT
SWEEP
SLIDE
PHOTOMULTIPLIER
|_-'—_Lr~zu VIDEO
VIDEO @__ |
1 UTEL. = -
SYNC
SYNC —l
amP
HORIZ |
SWEEP

B+

FIG.

16

BLANK BLANKING GENERATOR,

OUTPUT
m_.rsn CABLE TO JEEP

T MCEnT
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Video from the photomultiplier is amplified
and then mixed with syne from the TV set.
Now it's not possible to get a good blanking
signal from the sync separator in the set. While
the absence of horizontal blanking 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 trigger
a monostable multivibrator. Don't let that name
scare you. This device just gives a nice square
output pulse in return for each jagged one fed
in. The pulse width was adjusted to blank
the retrace lines over the entire screen. These
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 turn 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 vou have it. A way of getting good
TV pictures on a ham type signal. The signal
is non-standard due to the absence 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 book on television and
see if the diagrams of the signal are still con-
fusing. They shouldn’t be.

. K2HOY
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This is the only bock ever
printed on the subject. It

covers the subject like a
blanket and tells far more
than you could ever get

from magazine articles and
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MODEL 6-150 SIX METER
TRANSMITTING CONVERTER

Converts 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 watis CW, 90 watts
linear AM. Resistive pi-pad permits operation with
any 10 to 100 watt output VFO or crystal controlled
exciter. Meter reads; PA grid, PA plate, Relative
output. 50-70 ohm input and output. Quiet forced
air cooling. Modernistic, recessed panel cabinet
9 x 15" x 10%%".

COMPLETE WITH BUILT-IN POWER

SUPPLY, TUBES AND CRYSTAL ........... $299.95*

| P mar
! e b o e o et

P b M Elsctiosics -
LiFEFITYL, . et
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MODEL 2-150 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-pad permits operation with any 10 to 100 watt
output exciter, either VFO or crystal controlled.
Power input to 7854 final; 175 watts PEP on SSB,
165 watts CW, 90 watts linear AM. Meter reads PA
grid, PA plate, Relative output. 50-70 ohm input

handbooks. |+ shows
to put

simple station for under $50

you

how together a

which will put you on the
air on Ham-TV. $3.00

l 73 Peterborough, N. H. |
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and output. Quiet forced air cooling. Modernistic,
recessed panel grey cabinet, 9 x 15" x 10%2".

COMPLETE WITH BUILT-IN POWER
SUPPLY, TUBES AND CRYSTAL ........... $329.95*

*Slightly higher West of Rockies
WRITE FOR INFORMATION

ELECTRONICS INC.

424 Columbia , Lafayette, Ind.
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73 Tests The

World Radio Tech-Ceiver-6

SIX METERS 1S ONE of the finest mo-
bile bands we have these days, particularly if
you aren’t planning to spend several hundred
dollars in a sideband transceiver. It 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
QRM free local contacts most of the time.

Six meter mobile is not only one of the best
bands for 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 contemplating six meter mo-
bile operation would do well to take a careful
look at the World Radio Labs Tech-Ceiver
TC-6A. This transceiver sells for 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. Naturally they have
gotten it down to basics with one rft stage, an
oscillator-mixer stage, a 2.1 mc if stage and
two audio stages. Diodes are used for second
detector and noise limiter. The loud speaker is
mounted right in the front panel, The receiver
tunes from 49-54 mec, and has a selectivity of
20 kc at the 6 db points, which is ideal for
mobile operation since it allows some Hexibility
in the tuning and is not as apt to bring about
expensive car damage while you are attempt-
ing to zero a signal into the receiver.

The transmitter, which runs about five watts
input and one watt out, utilizes a 6CXS8 triode-
pentode tube, One great benefit of this trans-
mitter is its use of the inexpensive 8 mec

I8

crystals, The oscillator triples the crystal fre-
quency and feeds it into the pentode half of
the tube where it is doubled and presented to
the antenna (SO-239) connector via a built-in
push-to-talk operated transmit-receive relay.
The two audio stages used in the receiver are
switched over and used as a high gain 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 94" x 6”
and weighing in at 5% lbs.

The unit provided us for test was assembled
and wired in one evening following the almost
exasperatingly simple instructions in the 50
page instruction book. Not only were all the
parts there, but they all worked! We hooked
the rig to a test power supply and fired 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 this little old one watt
output was attracting attention. All 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 station converter-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? We decided to mount it
in the VW 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 fit in one
hand and worked from six volts!

The Kupfrian supply was screwed to the
bottom of the rig and the rig mounted under
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the dash. I suppose there is no use in revealing
the little turmoils that plagued us betore every-
thing was working smoothly. Much of it was
our own fault. For 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 shifted 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.

Then there was the little matter of the high
pitched whine in the receiver from the supply.
Hmmm, no filter . . . what do you know! We
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