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One of the reasons why the Swan-350 is the top
selling transceiver today is its exceptional selec-
tivity provided by a new crystal filter which we
began installing in all production units a few
months ago. This amazing little gem is made
exclusively for Swan by C-F Networks. The
selectivity it provides for voice communication
is as good or better than the selectivity provided
in any other sideband equipment, regardless of
price.

There are 3 important factors about a filter
which determine what the overall selectivity
will be. One of these is its bandwidth at the 6 db
points, and here we have carefully selected 2.7
KC in order to give you good channel separa-
tion, and still retain the smooth, natural audio
for which Swan transceivers are so well known.

The next consideration is shape factor, or the
ratio between bandwidths at 6 and 60 db, In this
respect the Swan filter gives you a “shape factor™
of 1.7 to 1. This is substantially better than the
2 to 1 ratio of the mechanical filter, or 3 to 1
of the average 9 mc crystal filter. Best shape
factors are achieved right around 5 mec, and
this is one of the main reasons for selecting
5175 KC for the Swan L.F. (This choice of I.F.
also permits single conversion design which re-
sults in fewer images and spurious signals. The
only thing better than single conversion is no
conversion at all.)

The third important factor, but by no means
the least, is the measure of ultimate rejection,
or how far the skirts fall before flaring out. Take
a look at the graph and you'll see that this is
better than 100 db with the Swan filter! Ulti-
mate rejection determines how well your re-

ceiver attenuateq thnse strﬂng adlacent channel
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signals, especially the guy down the street with
the big linear. In this respect, the Swan filter
is superior to others being used in amateur
sideband gear.

In Swan transceivers, the filter is also used
when transmitting, of course, and in this mode
the shape factor determines what your unwanted
sideband suppression will be. We have been
advertising 40 db, but this is a conservative fig-
ure, since it is really better than 50 db. Also,
we’ve been advertising only 400 watts PEP input
to the 350, but actually the average production
unit peaks over 500 watts before flat-topping,
which is why the 350 gets out so well, and
sounds so good. Compare these features with
any other sideband transceiver, and they all sell

for more money! 73 Herb Johnson W6QKI
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What started out originally to be a little
visit to 5Z4ERR has grown into mammoth
proportions and now consists of a three week
hunting safari for four of us, a two week drive
through darkest Africa, and a trip around the
world via some very unusual spots. About the
time you get this issue of 73 I'll be cringing in
the bush of northern Kenya, peppering the
landscape with bullets from my Weatherby. 1
think I can promise you that the animals will
be pretty safe, though I just might bag a W5
or WAG, with a little Iuck.

The most difficult part of any trip is making
the decision to go. There are so many reasons
that such a thing is impossible that few get to
the decision.

Once I had made the decision to go to
Kenya I began to read about the country and
got more and more enthused about hunting. I
found that there are a lot of good reasons
why people go over there and hunt. The main
idea is to kill off the older male animals that
are just past their prime and make room for
the younger males. You don’t just go over and
shoot anything that moves like they do in
New Hampshire during hunting season .
you keep looking until you find an animal
with outstanding antlers and try for him. If
you are interested you will enjoy “Horn of the
Hunter” by Ruark, the intimate story of his
first hunting safari. It is a terrific story and
available in paperback.

I'd heard about how horribly expensive
safaris were, so I figured that this would
never be for me. Then I read the Herter book
on “The Truth About African Safaris, or How
to Go On A Safari For $690.” Seven bills 1
maybe could manage so I read the book and
decided to have a try at it. I wrote to the
outfit recommended by Herter and signed up

2
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never say die

for my first hunting trip. I've never shot any-
thing more exotic than a hedgehog or a wood-
chuck, so they don’t come much greener. 'l
let you know how that works out, if youre
interested.

My talking about the trip on twenty meters
got me invitations to visit just about every
country in Africa. At first I thought I might
take along a couple other fellows and drive
from Kenya down to South Africa. Then, when
I got a closer look at the maps, I could see
that this was a pretty big bite. After many
more contacts with Africa and some thought
the drive came down to a two week jaunt
through Kenya, Uganda, Congo, Rwanda,
Burundi and Tanzania. This will be plenty
the first time around, I am sure.

The air fare around the world isn't that
much more than the fare to Nairobi and back,
so what the heck. I spun my world globe
around a few times and traced out a path
through some of the rarer countries, plus a
trip through Australia and New Zealand. The
interesting part was the long hard job of de-
ciphering the air schedules from the book at
the travel agency. Many places that 1 wanted
to visit were out because there were either no
scheduled flights or else maybe one a week . . .
on a day when we couldn’t make the trip
without sitting around four or five days wait-
ing for a plane. A trip that length with that
many stops meant that each stop had to be
for one or two days at best. Even so the trip
strung itself out for almost eight weeks of
flying!

Once the itinerary was decided there was
the problem of getting all the air reservations,
the hotel reservations and visas from all of the
countries along the route. For instance, we
got the whole trip just about set when I got

(Continued on page 70)
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NEW from International

SINGLE SIDEBAND
9mc EXCITER-DRIVER
50-54mc MIXER-AMPLIFIER

The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier
provide the perfect combination for 50-54mc SSB operation.
Performance, versatility and reliability are incorporated
into this new SSB pair. A tremendous value at a low price!

e

SPECIFICATIONS:
Exciter-Driver 9mc

Tubes:

Filter:

Qutput:

Controls:

Metering:

Misc:

International Crystal Mfg. Co.

6BH6 Oscillator

12AX7 Audio

7360 Bal Modulator
6BA6 RF Amplifier
Four crystal half lattice

Carrier Suppression 45db min.
Unwanted SB Atten. 40db min.

Provides voltage drive for
mixer such as SBA-50
Carrier Balance
Microphone Gain

Test Switch

USB-LSB Switch

RF output for balance
adjust. Two sensitivity
ranges available with
front panel switch.

Relay included for push-to-talk

operation. Crystals for upper
and lower sideband included.

Requires high impedance microphone.
For operation on 117 vac 60 cycle power.

$125.00

Order direct from

AUGUST 1966
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Model SBX-9 Mgdel SBA-50

SPECIFICATIONS:
Mixer-Amplifier 50-54mc
Tubes: 6UBA Oscillator-Mixer
12BY7A Amplifier
6360 Linear power amplifier
Drive: Requires 9mc sideband signal
from SBX-9
Output: SSB single tone 10 watts
Controls: On-Off Power
PA Grid Tune
PA Plate Tune
PA Load Tune
Metering Switch
Metering: Oscillator
9mc Drive
Buffer Grid
PA Grid
RF Out
Crystals: Three positions, uses 3rd
overtone 41-45mc range.
Crystal frequency = final
frequency —9mc
Misc: Accessory socket provided for
connecting keying circuit to
SBX-9. Comes with three crystals.
Specify frequency when ordering.
For operation on 117 vac 60 cycle power.

$145.00

..........

TIONAL

N

CRYSTAL MFG. CO.,, INC.

18 NO. LEE

. OELA. CITY. DELA. 73702



Editor's Ramblings

Imitation is the sincerest form of . . .

A note in K2MCA’'s editorial in the June
CQ states that CQ is dropping its VHF,
Novice, Club Forum, RTTY, YL and Space
Communications columns. Reason given? “To
make room for more current items of more
general interest.”

Speaking of CQ, the same editorial makes
gleeful note of my statement in the May 73
that we do not have the staft here to answer
technical questions from readers. The truth
of the matter is that we try to answer ques-
tions, but must discourage them because of
our small, overworked staff. As 1 mentioned
last month, we'd like to find a number of
qualified hams around the country who will
answer questions for other hams in their
spare time. We'll help them out with publicity
and by printing articles answering the com-
mon questions they're asked.

Readers often ask us why we don’t have
a question and answer column. We've had a
number of offers to write one (including one
from a very prominent ham who wanted to
write anonyvmously because he writes a month-
lv column for one of our competitors), but
aren't convinced that it would be worthwhile.
Most questions could be answered after a
quick look through a radio handbook, catalog
or magazine index. I'd rather see articles ex-
plaining common misunderstandings than the
same “buy a °®*® for $°°® from *** and in-
stall it in vour °°*” over and over.

Advertising in 73

You may have noticed that 73 is running
more and more advertising, while our com-

Price Comparison
These prices are for ads with no contract.

73 cQ QST

1 p $268 $475 $537.60
1/2 p 138 2O 256
1/4 p 78 125 128
1/8 p 37 70 64
1/16 p 20 36 32

There is no extra charge for second color (red) or
bleed (running ads to edge of page) in full page
ads in 73. QST charges $80 extra for the red and
$53.76 for the bleed on a full page ad. CQ charges
$50 extra for full paoge bleeds and vou have to get
a price on color from them.

petitors aren't. Our new advertising manager,
Jack Morgan. W@RA, has been working
hard—and with excellent results. I hope that
you are helping him out by getting oft your
duff and sending for the catalogs and equip-
ment that you've been intending to buy. Think
of the many things in 73 ads that you'd like,
but just haven't gotten around to ordering.
Shame on vou.

But there are still a number of advertising
holdouts, of course. The reasons are many.
In a few cases, there are political considera-
tions. Some important people in prominent
companies disagree with Wayne about some
things and feel that their principles are more
important than the sales their companies are
losing.

Another problem: advertising agencies. Vir-
tually all manufacturers and most other ad-
vertisers have ad agencies which plan (we
hope), design, make and place their ads.
These agencies are paid by the magazines
they insert ads in with a 15% discount on
advertising space bills. This is a very odd
arrangement and would seem to encourage
ads in expensive magazines. Most agencies
have little experience with specialized small
magazines such as 73. They tend to place
advertising on the basis of a simple plan: if
it costs twice as much, it must be twice as
good. Obviously, this is fallacious. Many
factors affect advertising results: how loyal
readers are, how thoroughly they read the
magazine and ads, how much money they
have to spend, how active they are, how the
ads are arranged, and so on. 73 excels in all
of these categories, Many testimonials and
studies prove this.

Another reason manufacturers don’t make
best use of their advertising money is similar
to the above. Mail order advertisers usually
code their ads. They can tell which ads bring
results. The mail order advertisers tell us
over and over how well ads in 73 do. On the
other hand, most large manufacturers depend
on sales through radio dealers. They realize
that most readers will visit their local dealers
if they’re interested in the products adver-
tised. How can they tell which magazines
give the best results? They can’t—unless they

(Continued on page 92)
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CONVENIENCE ENGINEERED HAM GEAR

by Hlters
PROTAX'

COAXIAL ANTENNA SWITCH

with

AUTOMATIC
GROUNDING

Another first from Waters! Now, as easily as
you switch from beam to dipole . . . from 40

meters to 75, you can switch your Er'ItIrE an-
tenna system to ground with the newest addition to our line of coaxial switches, PROTAX,

automatic-grounding coaxial antenna switch! Designed with the same advanced engineering
skill that outmoded all other coaxial switches two years ago, PROTAX is another giant step
forward in “Convenience Engineered” ham gear by Waters. In effect, PROTAX is two switches
in one . . . a regular antenna-selector switch with power-carrying capacity of 1,000 watts that
becomes a grounding switch for all antennas (leaving the receiver input open) when the rig
is not in use. In two distinctive models: #375 — six position and ground with back connectors;
#376 — five position and ground with connectors in radial arrangement. (#376 has its own

wall-mounting bracket.)

T e R e B $13.95

Model 376

Model 3002

Wl s unnERsAL

HYBRID COUPLER II

WERTEE X 18 FomEn: Wasve
L. SR . ST sg

You’'ll boost your sig-

nals up to 4 db with
AUTO-MATCH, the
built-to-last mobile
antenna. Operates all
- bands with only a
- change of Top-Center

standard base or
bumper mount.

PRICES
MAST 370-1 .........512.95
RADIATOR TIP

S 0 2 AT, WY 9.95

- COIL 370-75 .......... 15.95

W coiL 37040 ... 14.95
{HHJ v!: COIL 370-20 .......... 13.45
- waae: COIL 370-15 .......... 12,75 .

b e COIL 37011 .......... 11,95

. loading coils . . . has _
- rugged new fold-over |
- hinge . . . fits any

| COIL 370-10 ... 11.95

REFLECTOMETER

Amazing new REFLEC-
TOMETER tells you both
forward and reflected
power in RF watts on every
transmission. Two separate
scales iInsure accurate
readings to 1000 watts.
VSWR easily determined,
too! Complete with direc-
tional coupler and cable.
Model 369 ........ $115.00

PHONE PATCH

The ultimate in phone
patches providing effort-
less, positive VOX opera-
tion . . . and it also con-
nects tape recorder for
both IN and OUT. Built-in
Waters “Compreamp” in-
creases low telephone line
signals while simultane-
ously preventing over-
modulation. “Compre-
amp’’ also operates alone
(without patch) with sta-
tion mike.

Model 3002 .............. $69.95
(less hattn?
Model 3001 .............. $49.50

(without “Compreamp”)

WATERS

MANUFACTURING INC.
WAYLAND, MASSACHUSETTS

WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS
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R. L. Winklepleck WA9IGU
107 Berkeley Drive
Terre Haute, Indiana

More Power on Six

There are many amateurs who operate on
six meters with AM rigs in the medium power
class. By medium power we're talking about
thirty to sixty watts into the final. This is ex-
cellent for local rag-chews and is nothing to
be ashamed of when the skip is rolling in.
However, there are times when it would be
very satistying to pour on the coal and blast
through the QRM. Ever notice when the skip
is hot the boys with the big signals can sit on
one frequency and everybody comes to them?

Probably the quickest, easiest and cheapest
answer is a linear amplifier. Don’t listen to the
static about the poor efficiency of AM linears.
This is a point on which the experts aren't in

WA9IGU is the sales manager of the world’s
largest grower of greenhouse tomatoes and
Bibb lettuce, the J. W. Davis Co. He has an
MS in Agriculture from Purdue. He's written
many articles on electronics, but most have
been in the test equipment, photo and CB

fields.

full agreement. However, a few hours of op-
eration with a good AM linear will convince
you that, regardless of the theory, this is a
happy solution.

Now comes the question as to the tvpe of
linear. The more common grounded cathode
configuration is good but you'd have to swamp
out most of your exciter power and that’s
downright wastetul. Grounded grid would us=
all those watts, running quite a few of them
right through into the antenna. If we settle on
a zero bias triode for our grounded grid linear
things really get simple. No screen power sup-
ply, no grid bias supply and no neutralization
worries. So, let’s look around for our six-meter,
AM, grounded grid, three to four hundred
watt linear construction plans. This poor toiler
in the vineyard couldn’t find a thing to fill the
bill. Here’s one solution, evolved from only a
small measure of blood, sweat and tears,
which has provided many hours of operating
pleasure.

Rather than make do with compromises so
we could use a surplus tube or two, an Eimac

73 MAGALZINE



3-400Z' was chosen for the job. This is a
high-mu triode designed for this type of serv-
ice and with a plate dissipation of 400-watts.
The tube, it’s socket and chimney will set you
back nearly fifty bucks—half the total cost of
the linear—but it’s well worth it. Practically
everything was new except the fan, meters
and antenna relay which came from surplus.

Components are assembled on a 3”x10”x14"
chassis which could be much smaller if space
is a problem. The layout is shown in the
photos and this isn’t too critical. Front and
back panels are 11”x14” aluminum and the
sides and top are made from a single sheet
bent to U shape. One-half inch aluminum
angle stock and sheet metal screws hold it
together. Drill plenty of ventilation holes.
Let’s consider some of the features. A triple-
pole, double-throw relay cuts the linear into
and out of the antenna circuit for transceiver
operation. It also virtually cuts off the tube
between transmissions by inserting bias re-
sistor R5 in the cathode circuit. The surplus
relay used was powered by a voltage-doubler
from the filament supply. A spdt center-off
toggle switch in the relay circuit permits by-
passing the linear even though it is powered,
or operating it either directly, or indirectly
from an extra set of relay contacts in the ex-
citer. A tuned L input matches the 50-ohm

1. The Amperex 8163 is almost identical

output of the exciter to the 122-ohm input of
the 3-400Z. Negative high voltage is isolated
from chassis. It floats by the amount of the
voltage drop across R6. Plate current is me-
tered in the negative power lead to keep the
extremely high voltage off the meter and be-
cause a meter in the plate lead would indicate
both plate and grid current. The output cir-
cuit is a conventional pi-net and a relative
power output meter is used for tune-up since
plate current dips are uncertain at best. The
filament and plate chokes are wound on %”
Teflon rod. Ceramic would be OK but don't
use anything else—it might melt. L2 and L3
are each 31 turns of #12 Formvar bifilar
wound and separated by a length of cord
about the same diameter as the wire. If a
Teflon rod is used the ends of the coils can
be run through holes in the rod to hold them
in place. L4 is 42 turns of #22 Formvar close-
wound on Teflon rod which is threaded at
both ends to accept C8 and C9. L5 con-
sists of four turns of 3/16” copper tube
with a 14" inside diameter and %" spacing. A
“D” cell makes a good winding form for L5
and the turns can then be spaced with a scrap
of ¥ dowel. The parasitic choke is simply
three 50-ohm, 2-watt resistors paralleled
across a loop in the %” copper strap making up
the plate lead. This may appear useless but
it'’s quite essential for stable operation.

There are a few precautions which might
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Fig. 1. Schematic of WA9IGU’s grounded grid six meter linear amplifier. While WA9IGU uses it for AM,
it could also be used for SSB. The coils are discussed in the text. The contacts labeled S1 are part of

the transmit-receive relay RLI1.
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not be essential but probably will save trouble
later. The three grid contacts on the socket
are bonded directly through slots in the socket
to chassis with the shortest possible copper
straps. One-half inch copper strap is used from
plate cap to the junction of L4/C8 and from
the opposite side of C8 to C10. Shielded cable
is used for all other power and rf leads. The
heavy insulation of RG8-U is excellent for the
positive high voltage lead. Try to keep the
input circuit below chassis and the output
above. The only exception is at the relay. The
output metering circuit can be mounted on a
scrap of punched circuit board which is fas-
tened to the back of the meter by the meter
terminals. One milliampere meters are used
for grid and plate current by shunting them
with short lengths of resistance wire to make
them read the required values. Comparison
with a reasonably accurate meter is used to
establish the length of resistance wire to use.
A U-shaped aluminum shield is installed be-

hind the meters to prevent the radiation of

rt energy through the meter holes and also to
protect the meter movements from this en-
ergy. A view port in the front panel, shielded
by aluminum or copper screen, is recom-
mended. At high power the graphite anode

starts to glow and it’s a good idea to keep an
eve on it. The bottom of the chassis is sealed
with an aluminum plate in which the intake
fan is mounted. Don’t locate the fan directly
under the tube. Mount the amplitier on one
inch feet to insure adequate air movement.
Observe these precautions and you should
have a good, stable amplifier.

A word about the high voltage power sup-
ply, required to supply only the plate voltage.
You'll probably want 2000 volts and you can
go higher with this tube. It should be well
filtered and, while you can drop it down with
a light bulb in the primary of the transformer
during initial testing, a variable voltage trans-
former is a real operating convenience. There
are dozens of good power supply circuits and
you may already have one which can be used.
Remember that neither side of this high volt-
age supply is grounded. Shielded and
grounded high voltage leads between power
supply and linear keep both chassis’ at the
same potential.

Check and double-check all the wiring and
please keep these precautions in mind during
operation of this little bomb. Keep your hands
out of the innerds except when the high volt-
age is definitely removed. You'll enjoy the

Layout of the compo-
nents on top of the
chassis, The rf output
monitor circuit is located
on the back of the near-
est meter. The meters

are normally covered by
a shield.
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SB'34 ...your biggest dollar value!

The price of 395.00 includes built-in, solid-state, transformer type
power supply that lets you operate on 12V DC for mobile...on
117V AC for fixed station service. The power change is simple too—
just use AC or DC cable. (Both furnished). SB-34, the complete SSB
station, is so small, lightweight and easily carried (has a handle
for this purpose) that you can readily enjoy double use of this fine
SSB four-band transceiver.

More power? Just add the big-value SB2-LA KW Linear Amplifier.
Mobile KW? Add the compact SB2-LA Linear and SB3-DCP Inverter,
CW? Merely plug in the new CODAPTER and key away,

Write today for your copy of the new SBE brochure SB-34 Transceiver 395.00
HIGHLIGHTS: SB2-LA Linear ... 24950
» Expanded frequency coverage e Delta receiver tuning o SB3-DCP Inverter 249.50
» Solid-state dial corrector « Panel switch selects USB or LSB # Codapter ......... 39.95

» Solid-state switching---no relays » Collins mechanical filter

Power input: 135 watts P.E.P. input (slightly lower on 15). E
Freq.range: 3775-4025 kc, 7050-7300kc, 14.1-14.35mc. 21.2-21.45mc

23 transistors, 18 diodes, 1-zener , l-varactor , 2-6GBS's PA,

1-IZDQ?vtg')icver. :puakur built in. Pre-wired receptacles on rear SIDEBAND ENGINEERS
accept and Calibrator — both units optionally available.
Size: 3"H, 11%4"W, 10”D. 20 Ibs. (approx.) g}f l'-:sa;;: Erraar?;s?:vﬂE'Calif 94080

Export sales: Raytheon International Sales & Services, Lexington 73, Mass. U.S.A.
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Bottom view of the six meter linear. The Miniductor is L1. The filament chokes L2 and L3 are bifilar
wound on a 2” Teflon rod. The electrolytic capacitors adjacent to the filament transformer are part
of a voltage doubler circuit used to operate the relay. The Muffin fan is mounted on the bottom plate.

equipment longer. Be sure the fan is operat-
ing whenever the filament is on. Warm up
the tube for a few minutes before applying
plate voltage. Never apply excitation without
plate voltage or grid current may be excessive.
Never operate the linear without an antenna
or dummy load. Keep an eye on the tube, es-
pecially during testing and tune-up, and re-
duce voltage and/or loading if it starts getting
red.

Let's first check for stability. Set C1 for
about mid-range, adjust R2 to minimum value,
interconnect exciter and linear with a length
of RG8-U but don't apply excitation. Turn on
fan and filament, apply approximately five
hundred plate volts and, while watching the
output meter, vary Cl10 and Cl1 over *full
range in various combinations. There should
be no evidence of output and grid and plate
meters should remain stationary with the grid
meter possibly just off the peg and 20 to 25
plate mA. Increase plate voltage to operating
level and go through this test again, being
ready to cut the power if there is any meter
movement. With 2000 plate volts you should
have just a suggestion of grid current, approx-
imately 60 plate mA and no output. Sit back
and rest a minute—you were just gambling
with a thirty-four dollar tube.

For final testing and tune-up you must have
a dummy load. If you're new to linears you'll
want to spend a lot of time learning to han-
dle the beast and it’s best to keep these strug-
gles off the air. A scope is real handy to check
linearity but it's not absolutely essential. So,
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connect the dummy load, cut back to about
500 plate volts, advance R2 as necessary to
keep from pegging M1 and, with Cl10 and
C11 at full mesh, apply excitation—somewhat
reduced if this is convenient. At this level of
operation you can be reasonably sure of not
doing much damage.

Both grid and plate current will climb when
excitation is applied. Reduce the value of C10
to give the maximum reading on the power
output meter. Adjusting C11 will now increase
this output. What we're striving for, now and
forevermore, is maximum power output with
plate current three times greater than grid
current. If you don’t have this ratio, increase
the capacitance of C10 slightly and decrease
the capacitance of Cl1 to peak the output.
Continue this until the 1:3 ratio is achieved.
Now, if you'll decrease the value of CI1 just
enough to drop the output by two or three
percent, your amplifier should be linear. Its
output should look and sound like a giant
version of the input, During this tune-up you
should pause to adjust C1 to produce maxi-
mum grid current indicating that your input
L. network is tuned to resonance. Now youre
ready to gradually increase excitation and
voltage, bringing the TUNE and LOAD ca-
pacitors back to resonance with each change.
Keep an eye on the tube and retreat a little
when it starts showing color.

This tuning technique is one which has
been treated casually if at all in amateur pub-
lications. It’s extremely important if you are
to put a good signal on the air. Once vou
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learn how the controls interact it goes quickly
and smoothly. Now is the time to experiment
and here are some general observations.
They’ll help you arrive at a 1:3::grid current:
plate current ratio at maximum power output
for the combination of excitation and voltage
youre using. Increasing excitation and volt-
age will increase the power output of your
linear; however, you probably will not run
wide open all the time. Increasing the excita-
tion should increase grid current, plate current
and power output. Increasing the voltage
should decrease grid current and increase both
plate current and power. As LOAD capacity
is reduced TUNE capacity must be increased
to reach resonance as indicated by maximum
output. It is the interaction of these two con-
trols which enable you to achieve the neces-
sary 1:3 ratio for linearity. It is the interac-
tion of excitation and voltage which deter-
mine your output level. Increased excitation
will require higher TUNE capacitance and
lower LOAD capacitance. Increased voltage
will require less TUNE and more LOAD ca-
pacitance. This isn't nearlyv as complicated as
it sounds. With a bit of practice off the air
it'll become automatic.

Let’s take one brief look at this matter of
efficiency. With about thirty watts of excita-
tion from a Thor transceiver and 1250 plate
volts the linear pictured draws 225 plate
milliamperes when properly tuned for 280
watts input. Its output into a Cantenna is one
hundred watts with no modulation. With a
steady 100% tone modulation the output jumps
to 190 watts! This tends to support the pro-
ponents of AM linears who claim very im-
pressive efficiency with modulated signals.
With 1500 plate volts and 230 plate mA we
have 345 watts in and about 132 watts out.
Put 2000 volts on the plate and it glows dully
as it should while drawing 240 mA. Output
into the Cantenna goes to a little over 190
watts. It looks like efficiency increases slightly
with increased power but modulation boost
suffers. At the 2000 volt level modulation only
kicks the output forty more watts. Maybe the
metering is not too accurate or maybe we
don’t have enough excitation for peak power
output but these figures offer some idea of
what to expect from this critter.

What’s important is the fact that for ap-
proximately one hundred bucks (plus a power
supply) vou can push your medium power
AM signal right through the ceiling with no
more operating problems than you have with
your exciter. And when vou eventually go
six-sideband this linear with no modification
will take yvou to a kilowatt.
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FREE STANDING
TOWER.

SUPPORTS 2 SQ. FT.
OF ANTENNA.

Shown with internal Ham M
rotator and 2" mast.

INCLUDES

* FREE: RIGID BASE
MOUNT

* PRE-DRILLED TOP
PLATE — For TB-2
thrust bearing.

* HIGH STRENGTH STEEL

TUBING LEGS. Solid
rod, “W’’ bracing.

* EASY MAINTENANCE —
No guys or house
brackets needed.

* RISES TO 51 FI. —
Nests down to
21 ft.

* HOT DIPPED
GALVANIZED AFTER
FABRICATION!

All welding by
certified welders.
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James Ashe W2DXH

RD 1
Freeville, N.Y.

James Dandy Mixer

What basic circuit belongs on the amateur’s
workbench next to the RF signal generator,
the frequency standard, and the dip oscillator?
Ans: James Dandy Mixer!

Two frequently performed and closely re-
lated tests are the measurement of frequency
and the general assessment of stability and
quality of an RF signal. Both tests usually in-
volve mixing a good RF signal and a question-
able RF signal for an audio output, and judg-
ing the result, These tests are often performed
with the aid of an old receiver which may
not be able to give a good test. Or perhaps
it won't tune the required range, or is simply
not available. But the receiver isn’t required.
Better results can be obtained without it!

The following circuit is useful from high
audio to the VHF range. It is simple, reliable,
and can be assembled very inexpensively. Its
value to the user is limited only by his inge-
nuity and understanding of the basic principles
and facts involved. Enough recommendation.

Theory

Fig. 1 shows the entire schematic of the
circuit, as mounted on an R/2 (half rack)
panel. There are two parts to the circuit. The
first is a simple resistor network which brings

RF portion of the mixer. Note short leads and
simple, open layout to minimize parasitic induct-
ance and capacitance.
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the two inputs to the detector input (LH side
of 22pF) in such a way that neither input is
much affected by the other. The other is the
detector, which provides the nonlinear mixing
required to bring out the audio difference
beat, or to bring up the audio signal in a
single RF input. Let’s examine these one at
a time.

Why not tie the same piece of wire to both
BNC inputs and hook the detector onto it
also? Wouldn't it work? Yes, after a fashion,
but if you hook two oscillator circuits together
in this way, they’ll fight. Since they will be
trying to lock frequencies, any assessment of
the individual performance of either one of
them will be uncertain. Of course, you could
use bufter amplifiers if you wanted to put up
with the additional parts and reduced fre-
quency range. But the resistor network is pre-
ferable for general purpose test work.

The books tell how to work out the behav-
ior of simple voltage divider circuits. A little
math will show that if you look into terminal
A with terminal B open, vou will see a 54
ohm load. If you short B to ground, the load
at A falls to 52 ohms. Small change! With B
open, 63% of the input at A appears at the
detector: with B shorted this falls to 50%.
Again, not a very great change. This all works
out very well indeed if yvou want to test an
oscillator without making up a lot of addi-
tional circuitry.

The diode detector action is also simple. As
a mixer, the picture is not quite so clear, al-
though by no means complicated. Suppose
there are two RF signals whose frequencies
are different by one cycle per second. What
this means is that once per second both sig-
nals will come to a crest at the same instant,
and add up. Halfway between these intervals
the signals will go to a maximum opposition
or interference. In the remaining time be-
tween these intervals the sum or difference is
building up or decreasing. The detector sees
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James Dandy Mixer qgoes
nicely into the test panel
with other half-rack gear.

the two signals as one, modulated by the dif-
ference rate, and that is what comes out!

Construction and use

This circuit is too simple to be hard to
build. If the parts are good, it will work. But
the greatest useful frequency can be raised
by good VHF construction techniques: small
components, short leads, minimum capaci-
tance between components and to the chassis.
The R/2 construction illustrated is generally
used in locally built gear, and no shielding is
visible because none was used. It doesn’t
seem to be required.

The apparent sensitivity of the mixer de-
pends on the amplifier following it. Its voltage
loss is not great, and most of the small RF

voltages found in breadboard small-signal
circuits are apparently considerably greater
A
INPUT
o
%
68 5100 o
22 0
| == 1 +
e =
ouT
100 % I 2.2K
IHF?UT 100 pt Iﬂﬂi
o r77 17
GERMANIUM RF OR
&8 FAST COMPUTER DIODE S
Fig. 1. Schematic of the James Dandy mixer. This

little device is very useful for checking stability
of oscillators, modulation, etc.
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The

mixer 1is

believe.
generally followed by a simple Lafayette au-

than some amateurs

dio amplifier, #99R9037 in their -catalog
#660. This amplifier offers adequate gain for
listening to anything that can be shown to be
oscillating, without much load on the oscil-
lator. Its frequency response is zilch at low
frequencies and one of the hi-fi type ampli-
fiers might be desirable for some applications.
Here are some illustrative examples.

Application #1. What is that new little os-
cillator doing? The tiny one, 1 mA at 3 volts?
Attach signal generator to one input, hang a
piece of wire from the other and bring it near
the oscillator. Tune for beat, and listen.
There is sufficient gain that you can ignore
the mismatch. Ditto for calibration of the os-
cillator.

Application #2. Want to find leak in shield-
ing. Signal generator to one input, piece of
coax with pickup loop to the other input.
Check for beat note, seal up the enclosure,
and start searching.

Application #3. What does the modulation
on the RF sound like? Pipe the RF into either
input and listen.

Application #4. How well is that multiplier
working? Pipe the RF to either input and put
a meter on the DC output terminal.

Additional applications as required. When
you have built and used one of these James

Dandy Mixers, vou will wonder what you did
without it! W2DXH
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Donald Nelson WB2EGZ
9 Green Ridge Road
Ashland, N.J. 08003

A Poor Man's 220 Transmitter

Here's a simple, inexpensive transmitter for
the beginner on 220 MHz. Output is only
half a watt, but that can work a good distance.

Inexpensive, low power transmitters have
gained popularity through proven performance
on 6 and 2 meters. “Why not find just how
little is needed on 220 MHz?” I thought. Per-
haps it was a foolish thought—for many fail-
ures followed.

The 1% meter band borders on UHF. This
tends to complicate circuitry. Tuned lines
were not considered for the tuned circuits, but
it became evident that the coils and even the
wiring looked somewhat like tuned lines.
Tubes—especially receiving tubes—are not
efficient because interelectrical capacitances
are too great. Sometimes chokes and capaci-
tors become self-resonant, making the circuit
inefficient or even inactive. Hopefully, you will
be spared this grief because here is a circuit
that works! It has a plate modulated straight-
through final which is stable, yet simple to
construct. The project should be particularly
attractive to the newly-licensed technician.

Circuitry

Only two tubes are used in the RF section
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of this transmitter (see Fig, 1), a 6GHS8 and
a 12BY7A. With a triode oscillating at 73.34
MHz, the 6GHS triples in the pentode sec-
tion. The oscillator multiplier is a modified
Butler circuit which satisfies the low drive
limitations of the overtone crystal. A 6EAS
may be used in place of the 6GHS if you
wish. The 220 MHz output of the multiplier
is RC coupled to the 12BY7A final which is
screen neutralized. Incidently, the 12BY7A
holds its own place among receiving tubes for
low 220 MHz drive requirements. It is not
efficient, but it works with upward modulation
and is easily neutralized.

Let’s talk about crystals for a minute since
this application may be controversial. In a
transmitter oscillator, the crystal is not only a
frequency source, but a power source. The
oscillator may be viewed as an amplifier using
the crystal as the driving element in the man-
ner of any conventional large signal RF am-
plifier. Now, if the amplifier has a fixed gain
of 10, the output of the circuit will be 10
times the drive level of the crystal. When the
erystal is driven hard, the output is propor-
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tionally greater. An 8 MHz crystal may be
driven at 5 to 10 milliwatts without harm, but
overtone types (20 MHz and higher) must
be limited to a 1 or 2 milliwatt level. For this
reason, the overtone oscillator will have an
output power of 1/5 that of the fundamental
oscillator. In transmitter applications, addi-
tional gain will usually be required to achieve
a usetul output level.

What happens if the overtone crystal is
overdriven? The crystal may fracture, but more
likely will be the increase in spurious re-
sponses and possibly some instability of the
crystal. In the case of a transmitter, several
spurious outputs at frequencies a few Kilo-
hertz from the main carrier will be noted. In
converter applications, the overdriven crystal
will produce image and “out of band” recep-
tion.

Experiments with different oscillators and
controlled crystal drive levels showed the
Butler oscillator to be the least critical. Using
a pentode in the multiplier section provided

_________

1 e
TR

sufficient gain to drive the final PA without
additional amplification.

There is nothing magic about the modula-
tor. A two stage voltage amplifier (12AX7) is
followed by a 6AQ5 power stage. Chokes in
the heaters and the microphone input are
used to suppress RF feedback. The modula-
tion transtormer T,, has a slight mismatch, but
more than enough audio is available to com-
pensate for the transformer loss. While a spe-
cific transceiver transformer is called for, the
system works well with any 10 W universal
output transformer.

For those who prefer solid state rectifiers,
any units rated at 100 mA and 1000 PIV or
greater would be fine. A word of caution
might be in order. Silicon rectifiers have fine
efficiency, but will not stand the voltage over-
load as a tube will.

Actually, the only frills on this whole unit
are the case and the plate current meter. You
don’'t need either, but vour wife will be im-
pressed. Costs of both items are very reason-
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Rear view of the Poor Man’s 220 transmitter built by Gene Jackson WB2CVF. His transmitter, which
is shown in all of these photos, is the most photogenic of the transmitters that were built. Note that

room was left for a simple receiver in the center of the chassis.
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Fig.

1. Schematic of the Poor Man’s 220 MHz transmitter. Qutput is 500 mW with 5 W input. This

isn‘t exactly overpowering efficiency, but the transmitter modulates upward and gives excellent local

coverage.

able. If a final grid current meter is desired, a
100 pA or 200 pA meter would be suitable.
Those values don’t come in the low cost vari-
ety, however. Grid current runs near 75 pA.

Construction details

All components are mounted on an
§ x 12 x 3 aluminum chassis which is later
housed in a Bud “Shadow Box.” Chassis lay-
out is shown in Fig. 2. A nut is placed be-
tween the chassis and front panel on the two
switches and the microphone jack to accom-
modate the mounting Hange. When the chassis
was installed in the shadow box, spacers had
to be used to raise the whole chassis for align-
ment with the recessed frame. Shields were
used on the 12AX7 and the 6GHS, but should

not be used on the other tubes.
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The layout of the RF section is the only
critical part. Keep RF leads as short as possible
and avoid unnecessary kinks in the wire. The
parts layout of the RF section has been used on
three transmitters with some small variations.
All units produced the same results. One of the
units is on a 17 x 5 x 2 chassis which was
rack mounted. The original construction (only
the RF section) was made on a 5 x 7 x 2
chassis. Such an idea may appeal to anyone
with a separate power supply and modulator.

There is sufficient room on the chassis to
add a receiver, if desired. The modulator
could be switched for receiver audio. First
thoughts on a receiver are to build a super-
regenerative type with a broad grounded
grid RF stage. A converter, used with a super-
het is the best path to take, but a bit large for
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Want maximum multi-band performance on DX

as well as short haul communications ? Get a .
8AVQ

ugein HF VERTICAL

5 models to choose from.

The Incomparable HY-TOWER for 10 thru 80 Meters

By any standard of measurement, the Hy-Tower i1s unquestionably the finest all-
band vertical antenna system on the market today. Delivers outstanding omni-
directional performance on DX as well as short haul contacts. Takes maximum legal
power. Feeds with 52 ohm coax. SWR less than 2:1 on all bands. Positive action
automatic band selection i1s provided by unigue stub decoupling system that effec
tively isolates various sections of the antenna so that an electrical %2 u*dvelerlﬁtn
(or odd multiple of a ¥4 wavelength) exists on all bands. Structurally, the self-sup

porting Hy-Tower is built to last a lifetime...withstands 100 MPH gales. If you want
the finest, you'll want a Hy-Tower. Model 18HT . iDL ..$139.50 Net

The New Model 18AVQ. A high-performance
all-band vertical for under $50.00

You asked for it...Hy-Gain built 1it. A high-performance automatic band switching ! |
all-band vertical at a modest price. Features individually tuned Hy-Q traps that pro-

vide peaked performance on each band. Takes maximum legal power. Feeds with 52 | |
ohm coax. SWR less than 2:1 on all bands. Simple to install on ground or rooftop ;
withstands 100 MPH winds when properly guyed. The biggest value all-band vertical
available. Model 18AVQ i e | $49.95 Net 4

The New Model 14AVQ for 10 thru 40 Meters | ﬁ
|

Improved successor to Hy-Gain's Model 14AVS...the world’s most popular automatic
band switching vertical for 10 thru 40 meters. OQutstanding omni-directional per- |
formance on DX as well as short haul contacts. Features individually tuned Hy-Q |
traps that provide peaked performance on each band. Takes maximum legal power.
Feeds with 52 ohm coax. SWR less than 2:1 on all bands. Easy to install on ground or
rooftop —withstands 100 MPH winds when properly guyed. Terrific for portable as
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well as permanent applications. Model 14AVQ .. .......... ....$29.95 Net
Roof Mounting Kit for Model 14AVQ —Includes adjustable roof saddle, guy wires, N
hardware and complete instructions for installing. Model 14RMQ , . . . . $11.95 Net
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The New Model 12AVQ for 10, 15, 20 Meters

1
A new companion antenna to the Model 14AVQ. Outstanding omni-directional per- * |
formance on 10, 15 and 20 meters. Individually tuned Hy-Q traps provide peaked | N
performance on each band. Takes maximum legal power. Feeds with 52 ohm coax.
SWR less than 2:1 on all bands. Easy to install on ground or rooftop —withstands

100 MPH winds when properly guyed. Model 12AVQ..................$21.95 Net 1
Roof Mounting Kit for Model 12AVQ — Adjustable roof saddle, guy wires, hardware
and complete instructions for installing. Model 12RMQ . ... e -99.90 Net | Rt

Economy All-Band 18V

A high performance trapless vertical for 10 thru 80 meters. Tunes to any band by
simple adjustment of feedpoint on base matching inductor. Feeds with 52 ohm coax
Heavy gauge aluminum construction — mounts on ground, roof or tower. Exceptional
portability. Model 18V . . | TS Lar i arsa e85 /Net
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Available from your Hy-Gain Distributor or Write

HY-GAIN ELECTRONICS CORPORATION

8590 N.E. Highway 6 —Lincoln, Nebraska 68501 ; "'1
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Fig. 2. Layout of the chassis of the Poor Man’s
220 transmitter.

the correction. Now replace the crystal and
readjust C,, in conjunction with C;; to find
maximum output. C,3 is now permanently
adjusted until a new final tube is needed. Re-
check neutralization, then adjust C;; for max-
imum output. Peaking of C; and C,, may be
necessary. The procedure may have to be re-
peated several times, but once neutralization
is achieved, C,,; should not require readjust-
ment unless the 6GHS or 12BY7A is replaced.
At optimum tuning, measured power output
was 500 mW, modulation was upward, and
the removal of the crystal cutoff the RF com-
pletely. The plate current is 20 mA giving a 5
W input rating, If frequency shifts during
operation or spurious responses are noted, L,

should be adjusted.
On the Air

One-half watt is Q5 at 30 miles it reason-
able antenna systems and a good receiver fill
the gap. (Gene, WB2CVF, holds the record
of 64 miles with this transmitter.) We grant
that 10% plate efliciency is nothing to brag
about, but the 12BY7 performs better than
several other tubes which were tried. The
audio quality is excellent with 100% modula-
tion possible. TVI is not present at the au-
thor’s location. High output microphones can
overmodulate the transmitter. As a builder,
vou might prefer to make R,, an audio gain
control and limit peak modulation. No reduc-
tion of the voltage amplifier’'s gain was shown
in this schematic in order not to limit the
ham who has a low output microphone.

In all, the Poor Man’s 220 Transmitter sat-
isfies all its objectives. If you are a poor man,
why not build one for the fun of it? You will
be a little richer by the experience.

The author wishes to thank Steve Wojcik
for the photography.

. WB2EGZ
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TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of
37 — 54 feet (S55)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure

" easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility —designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it vourself—use either flat
base or special tilting base (illustrated above) depend-
ing on your needs. Rated and Tested—entire line engi-
neered so you can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers

is complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100. NS
SEND FOR ROHN TOWER HANDBOOK{ T
—$1.25 Valve B o

- stpaid (special lo readers
GRNE 9199 EFth?: magazine). Nearest

source of supply sent on request, Repre- £ .
sentatives world-wide to serve you. Write ol '
today to:

ROHN Manufacturmg Co.

P. O. Box 2000 Pecrig, lllinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”
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E. Cazelais VE2DG
1666 Massenet,
Chomedey, Quebec.

Another Solid State 2 M Transmitter

This simple transmitter uses inexpensive
transistors for 150 mW output on 144 MHz.

The transistorized transmitter described
herein was intended primarily for remote con-
trol of models but hams being what they are,
the transmitter was quickly modified for short
range communications on 2 meters.

Referring to the schematic, readers of 73
will recognize the oscillator-multiplier de-
scribed earlier by Bill Hoisington KI1CLL.
Slight changes to the position of the feedback
tap on the oscillator tank coil and different

8 TURNS NO.IS, 174" LD., 172" LG.

S TURNS NO.16, 1747 1.D., 1/2" LG

values of emitter resistor and tank circuit con-
stants of the tripler stage were found neces-
sary for best results with the type of transis-
tor used.

The output stage uses a 2N3564 which is
characterized for low level operation but with
a typical F.p of 750 MHz and collector dissi-
pation of roughly 0.3 watts with a heat sink it
makes a dandy power amplifier. The input pow-
er runs approximately 35 mA at 12.4 volts for

4 TURNS NC. 16, 1/4" LD, 3/8°LG.
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Fig. 1. Schematic of VE2DG's simple two meter
transmitter. All of the transistors used are inexpen-
sive. The unmarked RF chokes are ones suitable
for the frequencies involved: Z50 for the oscillator
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and driver and Z144 for the final base. You can
make your own from Y4 wavelength of thin wire
wound on o large value resistor.
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The two meter transistor transmitter is built on a
small sheet of perforated board. The modulator is

an output of 150 mW. Interstage decoupling
and emitter resistor by-passing was found to be
most important and the imposing number of
by-pass capacitors is not fantasy, every one
helps in getting the most out of every stage.
Proximity of L, and L. on the finished trans-
mitter resulted in interaction between multi-
plier and power amplifier but the addition of
a copper shield between the two stages
cleared that problem very effectively. The lim-
ited amount of filtering obtained with the
small number of tuned circuits resulted in
severe interference with channel 10 but was
quickly dealt with by the addition of a filter
in the antenna lead and since the transmitter
is totally enclosed in actual operation, TVI is
eftectively eliminated.

The modulator is quite conventional except
for the modulation transformer which is home
brew, none being available commercially.

The design approach for the transformer
consisted in adjusting the turns ratio for 100%
modulation and NO MORE, since oversize
modulators have been known to destroy many
good RF transistors.

The core was obtained from a stripped
down audio transformer having a center leg

at the left, the power amplifier in the center, and
the exciter stages at the right.

width of %2” and stack height of %2”. The pri-
mary is wound with 405 turns of #30 bifilar,
(This helps equalize the losses) and the sec-
ondary is made with 460 turns of #30. The
core is assembled with the E’s and I's butting
against each other with a piece of cigarette
paper in between.

The turns ratio given is just enough to mod-
ulate the output stage 100%; above this level,
the modulator starts clipping but even under
these conditions the collector breakdown volt-
age of the 2N3564 is exceeded. So far, the
transistors used in the output are still alive
after 25 hours of operation, (they sure make
better transistors than they used to) neverthe-
less, the use of a 50 volt transistor is strongly
recommended.

The audio pre-amplifier shown has enough
gain to modulate the transmitter fully with an
input of less than 1 mV, allowing use of low
output crystal or dynamic microphones.

The modulation transformer shown in the
photo is for frequencies above 1 kHz and is
therefore much smaller than the one described
in the text. Picture was taken before modifica-

tion for voice communication.
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“Tolhesx “BALUN” FED INVERTED “V"" ANTENNA KITS

> SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS:

- 1 KW P.E.P. Mono-Band Kit... 1KMB1V/81K. .. $21.95*
R ' 2 KW P.E.P. Mono-Band Kit...2KMB1V/81K... $26.95=

*Kit comprises, encapsulated, “Balun,"” copperweld, insulators,
lus installation and adjustment instructions for any Mono-
Iso available 2, 3, 4, 5 Band Models.
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Don Smith W3UZN
P.O. Box 45
Hagerstown, Md.

The Mini Monitor

Build this tiny field strength meter
and know what power you're putting out.

Turn on a transmitter, let it warm up, hit
the transmit switch, dip the final and out goes
maximum signal. Or does it? Unless you are
very familiar with electronic gear, you may
not know that that isn’t necessarily true at all.

Any tube which may be used as the final
amplifier in a transmitter, other than a triode,
does not necessarily produce maximum RF
output at the same tuning point as minimum
plate current. Of course, if the plate is dipped,
safe tube operation will result, but why not
get maximum output? What it takes to do the

job, is a signal strength meter—the Mini Moni-
tor.

‘T’ CASE IS LMB NO.200

L

0-200pA
ol .
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ETC. e M
RFC Cl RI
2.5 mH LO0IF |5k
77

Fig. 1. Schematic of the Mini Monitor.
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Such a meter is of great value in mobile
operation. It really doesn’t matter how much
power your running, either, as you want max-
imum output from your rig. Space for elec-
tronic equipment in a car has always been a
problem, and if you have a VW like the
author, or a Porsche, like Wayne, WOW is
space ever at a premium! With this in mind,
I sat down and designed the smallest signal
strength meter that could be built, using
readily available parts.

The tiny instrument is less than 2% inches
long, 12 inches tall and 1% inches deep!
Though extremely small, it has all the advan-
tages of much larger instruments. A sensitiv-
ity control is mounted on the front panel, next
to the 1” meter, so that strong signals will not
damage the meter. A banana jack is mounted
on top, permitting the antenna to be plugged
in when the unit is in use. At other times the
unit can be placed in the glove compartment,
as it won't take up much room in there, even
in a Volkswagen.

The circuit is straight forward, with a radio

73 MAGAZINE



Back view of the Mini
Monitor. The one inch
meter is from Alco in
Lawrence, Massachusetts.

lrequency choke used to develop the incom-
ing signal across, from the antenna. The sig-
nal is rectified bv a small diode, and filtered
by a small disc capacitor. This small signal
current then flows through the microammeter,
causing a reading on the meter. The sensitiv-
ity control is placed across the meter so that
the signal current flow through the meter can
be controlled. On very strong signals, the sen-
sitivity control is turned down, decreasing the
resistance it places across the meter. This in-
creases the signal current through the resistor,
and thereby keeps current flow through the
meter to the desired level.

An antenna for the unit can be made out of
anything vou happen to have lying around.
An 18" piece of #16 copper wire connected
to a banana jack was used on the unit shown.
You could use a piece of piano wire, if vou

happened to have it, as it will stay straight
and look like a miniature whip antenna! If
you are using a transmitter with only a watt
or so output, you may find the meter not sen-
sitive enough. If so, increase the length of the
antenna slightly.

Place the unit on your dashboard, or hood
of the car, as this location makes it easy to
watch the meter as you tune the rig. When
vou tune the rig for maximum reading on the
Mini Monitor, you can be sure that you are
putting out the greatest signal your rig can.
Use the Mini Monitor for tuning up and ad-
justing antennas too. As you make adjust-
ments, alwavs work towards increasing the
reading on the Monitor, without changing its
location. Once you build and use this Mini
Monitor, vou'll never want to be without it!

. « « W3UZN

OUT ON

GET

TWO METERS

28BT $18.95 PPD

A real DXer's beam. Eight elements widely spaced
on a long boom mean high gain. Punch out a
sigrnial that can really be heard. Hear stations that
you never heard before. Ruggedly built of high
quality aluminum to withstand high winds. 52 ochm

match. Want to really knock their ears off? Stack
I ‘em. Two 28BT's with stacking kit and phasing
lines $48.95 PPD in continental USA.

TERCO ELECTRONICS

P.0. BOX 121

Two Meter Cubical Quad.
Rugged, light and very low
wind resistance. High gain
for its size and good front
to back ratio. Very good for
high traffic areas.

22QT
$12.95

ST. CHARLES, MO. 63301
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Ronald Vaceluke W9SEK
17 W 540 Hillcrest
Wooddale, lllinois

Audio Test Amplifier

Simplify your experimenting with this handy instrument.

How many times have vou wished that you
had a small bench amplifier? I know of many
times in the past that I have had to use ear-
phones and a blocking capacitor to check audio
circuitry just because of the fact I didn’t have
an audio amplifier on the bench. But not again!
[ finally made my mind up that 1T would do
something about it and thought 1 would pass
this along.

The requirements were:

1. Low cost.
2. A relatively high input impedance.
3. Sufficient gain to drive a speaker.
4. Transistorized (no warm-up time).
5. Self-contained.
25 AMP 500 MA
i Ti DIODES
o—{TD
ol D2 l!g'!n.
10 VAC S AAA-
03 b :1_,
o—o" o Tmﬂﬂ+
Swi IT7
[y
S PH7 5
AMR @ - (——o
res ' To
I INPUT JACKS

Fig. 1. Schematic of the audio test amplifier. The
amplifier module is a Carl Cordover and Co. PH-7
or equivalent, Lafayette sells similar modules.
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The first four requirements were met by
using a commercial amplifier module and
merely packaging it with a few other items
into a neat package. The “other items” in-
clude input jacks and gain control, a power
supply and a speaker. I used six input jacks
of different configurations in order to make the
unit more versatile. Any number and type of
jack can be used and the choice is up to the
builder.

The power supply simply uses a filament
transformer with bridge rectification and filter-
ing. The filter has an RC pi network which is
relatively effective in smoothing out the volt-
age: however, there is still a small trace of
hum. This should not prove to be a handicap
unless you are trying to use the amplifier for
tracing down low level hum. A more sophisti-
cated (and expensive) power supply would
then be necessary. Of course batteries could
always be used but this gets to be expensive if
the amplifier is used a great deal because of
the rather large current that is drawn by the
module.

The amplifier shown was built in a Bud
CU-585 cabinet which gives a neat commercial
appearance and matches by other home brew
test gear. If economy is a prime consideration,
a lower cost Mini-box can be used. The front

panel holds all the components of the unit.
The speaker grill (64B890458) shown is avail-
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able for $1.80 from Motorola, 4910 W. Flour-
ney, Chicago, lllinois, and dresses the amplifier
up. The only draw-back with this is that a

large hole has to be cut out of the panel and

may present a problem to someone that hasn’t
access to the proper tools for this job. An al-
ternate method is to drill a series of holes in
the panel to pass the sound from the speaker.

The module and power supply were built |

on a piece of 3% x 3% glass epoxy board that

was handy, but a piece of perforated phenolic
will work as well. This chassis is mounted be-
hind the speaker by threaded bushings and
secures the grill, speaker and chassis in a neat
sandwich configuration. The mounting of the
components is not critical; the only precaution
is to keep the power transformer away from
the amplifier module to keep hum from being
induced into it.

After the wiring is completed be sure to
check all connections for proper solder and
lead dress. If all checks out then the unit can
be connected to the line. When the unit is

turned on a slight hum will be heard from the |
speaker and when a finger is touched to an

input, a harsh buzz should be obtained. Now
connect an audio device such as an audio
oscillator or AM-FM tuner to the input. It

should be heard with plenty of volume. Only |
one precaution must be observed and that is |

that no more than 400 volts DC can be con-
nected to the input. This is determined by the
voltage breakdown of C3.

Your audio test amplifier is now ready for
many years of signal tracing, always ready the
moment it is turned on.

.+« WIOSEK

Inside of the audio test amplifier.
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THE NEW ODEL “A” ROTA-V.
FOR 20 OR 15 METERS.

FEATURES:

® Excellent 50 Ohm impedance match.

® One inch drawn 6061-T6 aluminum.
tubing. Easy installation.

® Telescoping end sections allow for pin
point resonance tuning from 14 MC to

21 MC,

® Advantage of both vertical and hori-
zontal polarization.

® Turning radius only 14 ft. Lightweight,
can be rotated with an inexpensive
rotor or any manual method.

® Rugged, heavy duty, poly ethyl insu-
lated support arms. Can handle in ex-
cess of 2KW.

® Bi-directional R.F. pattern with side at-
tenuation of approximately 15 D.B.

® Does not require extreme height above
ground.

® SW.R. tuned at 14.275 1 to 1. No ap-

preciable rise in SW.R. at 150 K.C.
either side of resonance.

MONEY BACK GUARANT_EE
Send Cashier Check or Money Order to

SUPER "(Q" PRODUCTS

BOX 8405 — 5704 SO. STAPLES
CORPUS CHRISTI, TEXAS 78413

Model A-20-15-Rota-V Antenna

Shipping 'weight 14 |bs. Shipped express
or truck freight collect only. Texas resi-
dents add 2% state tax.

NAME

ADDRESS

CITY ZONE__STATE
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Wayne Cooper K4X. V
9302 NW Second Piace
Miami, Florida

The Chicken Method

Many articles have been written over the
years extolling the virtues of some new tube
or circuit application to improve existing
equipment. The reader is often told in glow-
ing terms how changmg tubes in the front-
end of his receiver will boost the signals so
many “S” units or that the DX signals will
really pour forth. On-the-air contacts will
boast such changes with authority to all who
will listen.

Some tube and circuit changes that have
made the rounds are well engineered and
should be considered by the ham that wants
the maximum results from his equipment. Un-
fortunately, unless the store-bought equip-
ment is old enough to vote the average

Bottom pin—Eby TT-20 7 p

plug-in base. 9
Eby IT-12. Top socket Cmch 7JC2 7. pln or
9-JC-2, 9 pin. Drill out and remove center shield
post for a 4-40 flat head bolt.
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experimental-minded ham is reluctant to dig
into the set if more than a direct tube replace-
ment is indicated.

The photo shows the “chicken method” of
moditying a circuit, changing the tube type
or operating parameters of the existing one.
These adapters are easily fabricated using the
appropriate tube base plug and socket bolted
together with a %” spacer. Besides making the
necessary cross-connections, the spacer and
the tube socket shield are connected to ground
to carry on the normal shielding and isolation.
One or more adapters can be made up to
cover the various tube or circuit changes.
These along with the original tube can be
rapidly plugged in and out under the test con-
ditions or for an on-the-air check. After the
evaluation has been made, the best adapter
can be left in permanently if it is not desir-
able to make a more permanent change.

Personally, I have no qualms about turning
the finest gear into a “prototype” if tests, not
hearsay, can show that a worthwhile improve-
ment will result. The use of plug-in circuit
and tube adapters came in very handy recently
in improving the front-end of an otherwise
well designed commercial receiver. Hearing
of a new front-end tube and seeing circuits for
it in a planted article in a well known publi-
cation made it impressive, though not much
when a not-so-glowing report was received
from the manuftacturer for this particular ap-
plication. But I got a tube and others to be
tested and made up adapters. With the tube
in question, it was like leaving the noise gen-
erator permanently connected! Combinations
of the new frame grid types cut the NF to
one-third of that in the original circuit. After
thorough testing, the receiver was changed
permanently and only once. It would have
been quite time consuming and messy to have
made all of those changes in the set for each
tube combination. Being able to switch back
and forth with the plug-in adapters makes for
more convenient and convincing testing.
While their use may be the “chicken method”
to some, it is also a handy tool for the serious
experimenter too.

. « « K4ZZV
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For the most dependable line of
amateur station accessories,

specify JUHNSON

A

MATCHBOX—Matches transmitter 52 ohm output
impedance to balanced or unbalanced line. Provides
unbalanced impedance to receiver. Complete band-
switching, 80 thru 10 meters—no plug-in coils,
275 WATT MATCHBOX (750 WATTS PEP)
Cat. No. 250-23-3

With directional coupler and indicator.. . .. $94.95
Cat. No. 250-23-1 an

Less directional coupler and indicator.....$64.95
KILOWATT MATCHBOX (3KW PEP)

Cat. No. 250-30-3
With directional coupler and indicator... $154.50

LOW PASS FILTER—Wired, pre-tuned. Handles more
than 1KW RF—75 db or more attenuation of har-
monics and spurious frequencies above 54 MHz.

Cat. No. 250-20

52 ohms, wired and pre-tuned........ ....$14.95
Cat. No. 250-35
72 ohms, wired and pre-tuned............ $14.95

6N2 CONVERTER — Highly sensi-
tive ... converts 6 and 2 meter sig-
nal to lower frequency for all-band
or amateur bands only receivers.
Front panel operation ... excellent
stability. Built-in power supply.

DIRECTIONAL COUPLER AND INDICATOR—Pro-
vides continuous reading of SWR and relative power
in transmission line. May be permanently installed
in 52 ohm transmission line. Handles full legal power.

Cat. No. 250-37

Directional Coupler, wired and tested. .. .. $11.75
Cat. No. 250-38
Indicator, wired and tested . . ............. $25.00

T-R SWITCH—High-efficiency electronic antenna
switch. Double-gated circuitry with 6BL7 dual triode
for receiver isolation. Rated at 4KW peak power.
3 to 30 MH=.

Cat. No. 250-39
T-R Switch wired and tested with tube....%$29.95

STANDARD KEY—Heavy die cast
base ... adjustable bearings...
**Cushion-contact’’ offers smooth
keying action. £" coin silver con-

6N2 Converter Kit

DELUXE SEMI-AUTOMATIC KEY

highest speed...smooth easy
action ... 5 adjustments. .. sep-
arate height adjustment for pad-

black wrinkle base. . .... $20.30

WITERUDeR . 00 o i $59.95 ;
Cat. No. ange —Adjustable from lowest to
25088 i 26 to 30 MH2z
250-43-2..........28 to 30 MHz
250-43-3. ... ... ...14t0 18 MHz :
250-43-4. . . _30.5to 34.5 MHz dles. All parts heavily chrome
6N2 Converter, Wired and plated.
Tested with tubes....... $89.95 Cat. No. 114-500
Cat. No. ! Range 14" contacts,
250-43-12........26 to 30 MH=z
250-83=FD i 8 to 30 Cat. No. 114-501
250-43-32. ... 4 tgdlg 14" contacts,

®
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polished chrome base. $25.50

.

tacts.

Cat. No. 114-310
Black Wrinkle
RO SWRCT . i, el oo s $3.50

Cat. No. 114-310-3
Black wrinkle
With SWIlER . . .. cvisa s ns $4.25

Cat. No. 114-311
Chrome plated,
RO SWIER G e s b e

Cat. No. 114-311-3
Chrome plated
withswitch. .............

E. L.JOHNSON COMPANY

4639 Tenth Ave. SW. - Waseca, Minn. 56093
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Walt Rogers WIDFS
24 Orient Avenue
Melrose, Mass.

Tubeless VFO for Six (or Two)

Why be satisfied with crystals
when a simple tubeless VFO is so easy?

“I suppose I'll have to build a VFO with
tubes or transistors so I can QSY at leisure.”

Most of our rigs on six (or two) are capable
of using a tubeless VFO. Many think that a
crystal puts out power. A quartz, frequency-
controlling crystal represents a capacitance
and inductance having extremely high “Q" so
as to be an excellent stabilized tuned circuit.
It is in effect a large frequency controlling fly-
wheel. While temperature has a minor change
factor, and the tube (or transistor) has some
minor loading, the high “Q” holds the fre-
quency very close to the crystal mechanical
radio frequenm resonant vibration design. But
power does not come from the crystal. The
tube or transistor give the amplification power.

Thus if we simulate a crystal by designing
an inductance and capacitance to resonate at
our desired frequency, we can make a tube-
less VFO using the present crystal oscillator

tube. But this VFO must be designed rug-
redly, and made to be re-settable to our

needed calibration.
On the Gonset and Clegg transceivers and

eeding a Clegg 99%er.

for six and two, we do not require the stability
that is needed for sideband. And thus we can
make use of simplified designs that make the
construction much easier.

Looking at Fig. 1, there is a tuned circuit
L1 with a variable capacitor controlled by a
vernier drive dial, a band setting capacitor,
which is variable, and a fixed mica capacitor
so that the tuned circuit is rather high “C”.
The mica capacitor is choosen so that tempera-
ture will have minimum frequency effect.

Note also that the inductance L1 is wound
on a form—ceramic in this case—so that the
inductance will not vibrate mechanically and
“sing” every time the unit is jarred.

Also I found that the use of the crystal
socket on the Clegg, was impossible as it did
not provide positive contact. Thus I used a
BNC connector but for those who might not
have a supply from surplus gear, the RCA
audio plugs are convenient and adequate. The
coaxial lead from the VFO to the rig should
not be long—many suggest seven inches as a
maximum—Dbut this mayv be longer. I am using
15 inches. The shorter the better as this co-
axial lead is a capacity loading across the fre-
quency controlling tuned circuit.

First I mounted all the parts, keeping in
mind short leads and rugged construction.
This unit was rebuilt after making the mistake
in trving to use a self-supporting inductance.
The variable tuning slug was not needed, but
as it was a part of the coil form. I did not
remove it,

I found that 8 turns of 18 Formvar (enamel
is ok) wire was about right so that the tuning
capicitor covered the band from 10 to 80 de-
grees on the dial. Use a grid dip meter to
regulate the band setting. The series mica and
the cable, load the tuned circuit so that when
they are added, the band setting capacitor is
backed off a bit. It was felt that no connector

13 MAGAZINE



MASTER MOBILE'S NEW

RG-S8/U
1:4” CABLE
—t— 1 ? .
|
c c2 3 i P
N T & ,,T!. -
e aa i i i |

Fig. 1. Schematic of the tubeless VFO for six or
two. C1 is the tuning capacitor, 3-25 pF with a
shaft., C2 is the bandsetting capacitor, 4-50 pF.
C3 is a 220 pF mica capacitor, C4 is a 150 pF
mica capacitor. L1 is a 28" coil form with 8 turns
of 18 Formvar on it.

was needed at the unit, so that the RG38U
was tied into the VFO and the outboard end
was provided with the cable connector.

Note—for six meters the VFO should start
on 12.5 MHz rather than 8.333 MHz a unit
for two should be on 12 MHz rather than
8.000 MHz.

Before putting the rig on the air, 1 suggest
that vou try the unit running into a dummy
antenna such as a suitable lamp, until you are
sure you are stable and within the band. It
is easy to pick up the 12.5 MHz signal on a
general coverage receiver. I find that signals
on the air drift more that the apparent drift
of this VFO. A Collins 51]3 is a pretty good
frequency meter—hi,

So good hunting—use what you have in your
“junk box,” and enjoy being able to zero in
on a wanted station. With care, the tubeless
VFO can be made stable enough to meet our
requirements for six and two so as to add lots
of enjovment to our operation on these bands.

.+ « WIDEFES

Chassis Mounted PL-259

A chassis type male UHF connector can be
improvised by using a standard PL-259 and
an RG-58 or RG-59 adapter to go with it.
Drill a hole large enough to pass the adapter,
then pass the adapter through the hole and
screw the PL-259 on from the other side of
the chassis.

.. . Ed Morns WA2VLU
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SLEEK & SLIM

FOLD-OVER ANTENNA & COILS

-
=n
| |

- -~
3 EXT.
| AM-29
Ly
COIL AND
WHIP

W g e

! 10-15-20-40-80
| METERS

New 36" and 48” Stainless Steel
Laydown Extension used Iin con-
junction with miniaturized coils,
| capable of handling 500 Watts
AM. Adjustable one-piece whip
and coil moves in and out of resonant
frequency. Coils are 214" in dia., lengths
range from 2” to 7” depending on de-
sired band operation. Antenna coils de
signed specifically to handle high power
mobile operation while utilizing the
small streamlined antenna design nor-
mally desired for low powered mobiles.
Extension lays over at 18”. Extension,
coil and whip maximum height 82".
Constructed of stainless steel with brass
fittings, corrosion resistant, weather-
proof. Slim locking sleeve holds a rigid
vertical position, extremely convenient
in clearing garage doors, car ports
and low overhangs. Extension terminates
in a 33”-24 stud at both ends for
additional uses.

BANDWIDTH RESONANT FREQUENCY

10 Meters — Approx. 100 to 120 KC
15 Meters —Approx. 100 to 120 KC
20 Meters — Approx. 80 to 100 KC
40 Meters —Approx. 40 to 50 KC
75 Meters —Approx. 25 to 30 KC

POWER RATING: AM-dc input, 250 Watts - SSB-dc input 500 Watts

AM-29 36" Stain. Steel Laydown Ext.

Breaks at 18” (Fender or Deck Mt.) ... $11.95
AM-35 48" Stain. Steel Laydown Ext.

Break at 36” (For Bumper Mt.) .. 1425
AM-30 80 Meter Coil & Whip ... ... 995
AM-31 40 Meter Coil & Whip ... ... ... ... ... 8895
AM-32 20 Meter Coil & Whip .. ... .. .. 7.9
AM-33 15 Meter Coil & Whip _ . 6.95
AM-34 10 Meter Coil & Whip | 5.95

DEPT. 73 AREA CODE 213, 731-2551
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4125 W. JEFFERSON BOULEVARD

LOS ANGELES, CALIFORNIA 90016
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Joe Williams W6SFM
4150 Beck Avenue
North Hollywood, Calif.
Photo by Paul Bailey.

A Toroidal Multiband Tuner

Build this simple MBT and put it to many uses.
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Fig. 1. Schematic of the toroidal multiband tuner.
L1 and L2 are described in the text.

The advantages of the 80 through 10 Meter
Miniature Multiband Tuner were detailed in
the original article published in 73 for Decem-
ber, 1964. Here, the miniaturization is con-
tinued and the pass band is narrowed through
the use of toroids.
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Ham literature is carrying more and more
articles about and references to toroidal induct-
ances. To make a long story short: the toroid
offers smaller size, higher Q and a more effi-
cient transfer of signal energy. The smaller size
is due to two factors. The component itself is
smaller and there is no necessity for leaving
a large space around the inductance to pre-
serve the Q. This means that the stuffing ratio
is improved because more parts can be packed
within a given space. Toroidal RF transformers
are more efficient because the magnetic energy
remains in or near the center hole instead of
being sprayed around the chassis. Thus more
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Fig. 2. Some typical suggested uses for the toroidal multiband tuner. See how many more you can think of.
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signal is induced into the secondary and ap-
plied to the following stage.

The Q (z/R) of an inductance in a tuned
circuit has a direct relationship to the width
of the pass band of the tank. The average slug
tuned inductance has a Q of about 80. RF
Toroids of simple design will exhibit Q’s of
about twice that. The happy result is a pass
band that is stopped down to a more narrow
value than that of the conventional L.C com-
bination.

The toroidal multibander uses the same cir-
cuit plan as the original tuner with toroid
equivalents of the air coils. The two section
tuning capacitor (11 pF to 111 pF and 11 pF
to 235 pF) is a CalRad CR 201 which is widelv
available. 1.1 is 23 turns on a .50” HF/VHF
core of mix ‘SF” and L2 is 34 turns on a mix
“E” HF core. The wire size is #24. Both cores
and the wire are from an experimenter’s kit
marketed by Ami-Tron Associates, 12033 Ot-
sego St., North Hollywood, Calif. 91607. The
smaller inductance is Duco cemented to the
top of the capacitor with an unwound gap left
at the back so that a link can be added if so
desired. The blank spot on the L2 “E” core is
positioned opposite the L1 gap to minimize
the possibility of inductive coupling.

The easiest way to calibrate the tuner is
with an all band receiver because the energy
confinement to the hole of the core is so pro-
nounced that it's hard to get a grid dip reading
on a small toroid. The tuner is just connected
between the receiver and an antenna. When
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— with a MATERIAL DIFFERENCE!

l:lu. is one of the most dependable
testimonials of endorsement, and Telrex
products are in use in 135 Lands
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You, too—can enjoy World renown TELREX
performance and value! Send for PL67 tech
data and pricing Catalog, describing the
World’s most popular communication anten-
nas, rotator-selsyn-indicator systems and ac-
cessories! Expanded data sheets, including
your favorite band, also available.
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Color code for powdered iron toroids, Optimum Q
usually occurs in the middle of the spectral range.

the tuner frequency coincides with that of the
receiver the incoming signals will be notched
way down in amplitude.

If vou have an exotic junk box and want to
try some toroidal inductances in your RF cir-
cuitry Table I gives a few toroid code symbols
that will help vou pick the right cores. The
powdered metals industry uses two basic
means of core mix identification. One uses
letters and the other uses numerals. The whole
core may be colored to indicate the mix, and
thus the frequency range, or the core may be
a neutral color with just a small dab of the
code splashed on the periphery.

RF toroids are not saturable at practical
currents and do not lend themselves to circuit
tricks that depend upon making the inductance
“lock-up”™ or “flat-top” due to core saturation.
But that’s not all bad because a saturated core
reduces the inductance considerably and the
need for a “swinging” RF inductance is seldom.

. . . W6SFM

‘“Beamed-Power”’ ANTENNAS, “BALUNS”

l. V. KITS and ROTATOR SYSTEMS!

Most Technically-Perfected, Finest Communication
Arrays in the World! Precision-Tuned-Matched
and "Balun™ Fed for ""Balanced-Pattern’ to assure
"TOP-MAN-ON-THE-FREQUENCY'" Results

COMMUNICATION SYSTEMS

I re Y LABORATORIES

ASBURY PARK, NEW JERSEY 07712, U. S. A.
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DO YOU WANT TO BE ONE OF THE TOP STATIONS
ON THE FREQUENCY,

IF YOU DO, WHY NOT TR

effingwu quick resémnse to all your calls?

AT YOURSELF TO SOMETHING

NEW AND NEAT

THE ELECTRONIC BOOSTER — BAND FILTER
DEL B-1000

Use with your present transceiver or gunsmmﬂ- receiver :nm&mtinn, SSB and AM, fixed or mo-

Front Panel View
B-1000A

WHAT DOES THE B-1000A DO FOR YOU?
ON TRANSMIT—Adds a fabulous increase in
average talk-power to your transmitted SSB
signal—equally outstanding on AM! Makes o
200 watt signal sound like 1-kw! Makes a 2-kw

p.e.p. signal sound like 10-kw!
THOSE ELUSIVE DX STATIONS REALLY

HEAR YOU!
ON RECEIVE—adds 1-ke, 2-ke, & 3-kc con-
tinuously adjustable Collins Mechanical Filter
type selectivity (2:1 Shape Factor) to your

present fixed selectivity receiver or transceiver!
THOSE ELUSIVE DX STATIONS CAN

REALLY BE HEARD!
WHAT ELSE DOES THE B-1000A DO IN

YOUR STATION?
ATTENUATES or rejects received high-pitched “mon-
key-chatter’”” or low-pitched “‘gurgles” and other
spurious signal components from adjacent channel

stations.

SPEECH PENETRATION CONTROL allows your frans-
mitter to “punch a hole’” in the band so you can
be heard thru the QRM and noise!

CONCENTRATES your transmitter’s talk-power into a

narrower channel to provide increased spectrum
utilization lenvmg more space for neighboring sta-
tions— MINIMIZES QRM!

RECOMMENDATION for good operating procedure:
Always use minimum bandwidth consistent with good
engineering practice and compatible with the mode
of transmission being employed. THEREFORE, the

bile, all makes and models!
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One Or The Computer
Type Circuit Boards
Used In The B-1000A

B-1000A contains a steep-skirted (2:1 Shape Factor)
adjustable TRANSMISSION BANDWIDTH CON-
TROL to give the sharpest signal possible!

YOU MAY SELECT ANY DISTINCTIVE TYPE
OF SSB OR AM SPEECH QUALITY YOU

DESIRE!

AUTOMATIC transfer of circuits from transmitter to
receiver allows you to fully utilize the merits of this
outstanding communications development at all times
when you are operating—not just on transmit or re-
ceive—BUT BOTH WAYS!

ATTACHED to your present set with only three simple
EXTERNAL connections—all cables and plugs are
furnished with the B-1000A!

MAY BE USED optionally as a basic SSB generator!

TAPE JACK-—permits using any popular tape recorder,
if desired, to simply and directly record both sides
of a QSO or phone patch!

INCLUDES a self-contained power supply for both
117 v., 60 cycle fixed station and 12 v. d-c mobile
installations!

ALL SOLID STATE circuitry for top reliability!

PRICE

MODEL B-1000A ... ... ... $435 Complete

THE PRICE is considerably less than a linear ampli-
fier—and look at what the B-1000A does for your
station performance. If you already use a linear on
your set, and add the B-1000A—-\WOW! !

GET ON OUR LIST for early delivery—Place your
order now—Please send check or money order.

DO YOU WANT more information? A NEW TECHNI-
CAL DATA PACKAGE IS AVAILABLE AT $2.00
A SET. Contains complete B-1000A circuit diagrams,
a circuit discussion, installation and operation, parts
lists, glossy print photos, etc.

L. E. BABCOCK & COMPANY

28 Durant Avenue
Maynard, Mass. 01754
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Terry Banks K3LNZ
426 Orange St., SE
Washington, D.C. 20032

The 220er

A new horizon for the Twoer

A recent spell of trading left me with a
Heath Twoer, which lay on the shelf gathering
dust since I already had 100 watts and a Nu-
vistor converter. A casual remark to K4L.LHB
that “I wish they made a 220°er” brought the
reply, “Why not convert the Twoer, since
youre not using it anyway?” A look at the
schematic, plus Heath’s information on pos-
sible tuning ranges as given in the manual,
showed that operation on 220 was a good
probability, so out came the tools and grid-
dipper and a few days later I was on 220.
Here’s how to do it yourself.

A word of caution first. At the frequencies
involved here, nothing is cut-and-dried, so a
grid-dipper is indispensable, and a wavemeter
(most grid-dippers will serve) quite helpful.
There can be wide differences in distributed
capacitance depending on who built the Twoer
you are converting, so grid-dip everything as
you go, lest you end up with a 288’er instead.
Parts are designated as in the Heath manual,
but you can still get by if you don’t happen
to have one.

Several methods were considered for the
transmitter conversion, including use of over-
tone crystals to permit “straight through” op-
eration of the final, but simplicity won out and
the final decision was to lower all resonant
frequencies to get drive on 110 MHz, and
then double in the final. The super-regenera-
tive receiver required no head-scratching, as
there is only one logical method—prune the
coils to resonate at 220.

The receiver was attacked first, beginning at
the detector tuned circuit, L.6. Disconnect the
end farthest from the chassis and remove not
quite 2 turns, which leaves a little over 2 turns
of the original 4 turn coil. Set the slug in the
coil to resonate at 220 MHz with the tuning
capacitor fully meshed, and you will end up
with a tuning range of approximately 220-230
MHz. If a smaller range is desired, substitute
a smaller value for C27 (fixed capacitor in
series with tuning capacitor) and readjust the
slug which will have to go farther into L6.
A test at this point revealed that the detector
would no longer oscillate, so the voltage was
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raised by substituting a jumper for R12 (68 k)
after which everything worked smoothly and
the grid-dipper could be heard loud and clear.

The RF stage, L5, was pruned next by
taking turns off the obvious end until 3 turns
were left. This left C20 (antenna coupling ca-
pacitor) much too high for a proper impedance
match, so it was moved to a new position
one turn from the cold (grounded) end of the
coil. From here on, proceed as per the Twoer
instruction manual, adjusting L5 for best gain
and then L6 to give the correct tuning range
again, then back over the same process again
and again until no more improvement can be
obtained. The tap on L5 can also be adjusted
it vou want to be particular, but ours came
out to just about 70 ohms and was therefore
left alone.

One difficulty was encountered in convert-
ing the transmitter, and caused a lot of wasted
time getting coils to resonate properly. Evi-
dently some of the bypassing is not 100%
effective, as coils would dip to the right range
in “receive” but not in “transmit”. The solution
is simple—pull the power plug and leave the
switch in “transmit” position when working
on the transmitter section.,

The first two plate coils, .1 and L2 (asso-
ciated with pins 9 and 3, respectively of the
rear 6BA8) do not need to be pruned, since
they must go lower in frequency. Add 15 pF
directly across the terminals of L1, which
should now hit 18.375 MHz. Add 5 pF from
the top (away from chassis) end of L2 to
the center of the 6BA8 socket and dip to
55.125 MHz.

The driver stage plate coil (connected to
pin 3 of the front 6BAS8) also requires lowering
in frequency, but I was unable to add ca-
pacitance anywhere and still come up with an
indication on either of two different grid-
dippers. Therefore, the coil was removed and
a 2-10 pF piston trimmer capacitor was in-
stalled in its place. A coil of 6 turns of #20
wire was wound around a % inch form and
spaced to about wire diameter, then installed
with the hot end connected to the tab on the
piston capacitor and the other end to R5 and
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C12 hanging in space. Squeeze (to lower) or
spread (to raise) this coil until it will hit 110
MHz with the new capacitor near maximum
capacitance.

The final tank coil was a real stinker to
get to 220 MHz, due to a lot more stray ca-
pacitance than was suspected. The original

4 turn coil was reduced to about % of a turn |

before resonance could be obtained with the
associated capacitor at minimum. In case you
want to be able to restore 2 meter operation
in the future, remove the final tank coil and
C16 as a unit, take the coil off and save it,
and substitute about 1-% inches of #14 wire
wound to 1 turn like a pigtail. Re-connect
capacitor C17. (antenna coupling) about %
inch from the cold end of the new coil, which
should be about right for 75 ohm use. A
little closer will match 52 ohms.

With all stages converted and grid-dipped
to approximate position, insert a crystal at se
of the desired operating frequency (6112 kHz
for low end of the band, or a surplus 6125
kHz rock will put you on 220.50) and connect
an SWR bridge between the antenna terminal
and a 75 ohm resistor for a dummy load (or
use a #47 bulb as suggested by Heath). Using
the bridge, some output was obtained immedi-
ately and tune-up was just a matter of going
over all adjustments until maximum output
was obtained. With a bulb, it may be neces-
sary to fiddle a bit or work in the dark so
the first faint glow can be seen. In either
case, there is some interaction between the
various adjustments, so repeat the process as
often as necessary to get to where no further
improvement is possible. An on the air check
should now be performed, which may require
some slight readjustment of the final tuning,
and possibly and adjustment of the driver
tuning (the new capacitor) which always seems
to give best modulation when detuned a bit
from maximum output position, even as origi-
nally built for 2 meters.

Results have been all that could be ex-
pected. The receiver performs the same as on
2 meters, and what little local activity there
is (and a lot of spurious junk from TV sets)
can be copied on a small yagi. The transmitter
puts out approximately the same amount of
RF as when it was on 2 meters, due mainly
to getting a lot more drive to the final which
permits it to double with decent efficiency.
Small yagis are available for less than $10.00,
and a colinear for $12.95, or either can be
built easily from old TV antenna materials.
My total cost of getting on 220 was less than
$35.00. See you there soon?

. « « K3LNZ
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DK60 SERIES

HEAVY DUTY SPDT
COAXIAL RELAYS

0
Ul

£

(

C

0

W

0

¢

DKE0 SERIES, AC or DC
UHF connectofrs o . oo cee.-

DK2-60 SERIES

- A DPDT SWITCH

- "i for SWITCHING 2
COAXIAL LINES

SIMULTANEOUSLY
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DK2-60B SERIES

A DPDT SWITCH

INTERNALLY CON-
NECTED IN DE-
ENERCIZED POSITION

Avallable in all standard AC.
DE VOILBBOE v o it b i i

DK77 SERIES

MINATURE, LOW COST
e 50 ohm SPDT
i i COAXIAL RELAYS

DK 77 relays available with phono,
TNC and BNC coaxial connectors—

DK72 SERIES

1P3T COAXIAL RELAY FOR
REMOTE SWITCHING of r.f.

SOURCES

WITH UHF CONNECTORS

DK78 SERIES

NEW MANUAL COAXIAL

SWITCHES
(Not Wafer Switches)

Available: IFET._SFET. 1PET
and crossover switch oo ---

available at vyour distributor or write:

‘ Thief River Falls, Minnesota ‘
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Leon Vice WS5VCE/W50BC
Communications Officer
Houston Civil Defense

724 Gillette Street
Houston, Texas 77019

The Perfect Squelch

Use a dime whistle to activate this simple tone controlled squelch.

Have you ever wished you could monitor
your favorite net frequency and hear only per-
tinent calls without all the associated noise,
QRM, idle chatter, etc.

Maybe this gadget is just what you have
been looking for. Certaml it furnishes a prac-
tical method of mnmturmg local emergency or
tratfic nets.

Necessity is the mother of invention, you
have often heard. This system was developed
to solve a particular problem on the local 2
meter FM RACES Network. When the net
consisted of only a few members the normal
squelch system made channel monitoring a
pleasure when compared to SSB and AM ex-
perience.

However as new members were added, the
squelch soon remained open for a large part
of the day as operators participated in the
usual ham chatter.

In searching for a solution to this problem
several approaches were considered and dis-
carded before the present system evolved.

[t becomes apparent to the discerning tech-
nician that various refinements may be added
to this system but as presented it has impor-

tant advantages. The receive portion can be

installed in the speaker leads of any receiver
with no internal connections. The tone gen-
erator is a plastic toy police whistle, available
at most any dime store for, believe it or not,
a dime.

This type of tone generator has no peer for
mobile operation.

Now for discussion of the circuit. The sur-
plus toroids are readily available in either the
80 mH or 88 mH sizes.

s .
H}AJ'E'I'
GIE_...F
270
I'E'-TLHH _) (:'Drnl-l
ﬂH LE TOROID :%I
Fig. 1. The perfect squelch, a tone activated

squelch that operates on a blast from a plastic
whistle.
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These toroids allow simple filters that will
discriminate against voice frequencies, yet as
used here, are not so sharp as to require pre-
cise tones to actuate.

Q1 should be a silicon transistor to prevent
leakage problems; however, if you insist on a
germanium type, use a silicon diode in the
emitter lead and it should work fine.

Upon receiving a tone of the proper fre-
quency, Q1 conducts and discharges C3. When
the tone is discontinued, C3 recharges through
R2 and the base emitter junction of Q2 keep-
ing the relay closed during the recharge peri-
ods.

Installation of the circuit is accomplished by
connecting the 12 turn link, through the 10
ohm resistor, to the 4 ohm output terminals of
the receiver.

One of the speaker leads is now connected
to the high side of the 4 ohm receiver output
and the other speaker lead is returned to
ground through the relay contacts.

The relay used here is the 3 volt relay used
in the weather bureau radiosonde. These re-
lays are available surplus at surplus prices.

However, any relay may be used that meets
the requirements imposed by the supply volt-
age and Q2 current capacity.

On the air use of this system is as follows.
Blow the whistle for 3 to 5 seconds then pro-
ceed to call your station in the normal man-
ner. The whistle should have closed his relay
and connected his speaker for approximately
10 seconds, allowing time for the call.

This time constant may be made longer by
enlarging C3 or R2.

The maximum resistance used for R2 will
be determined by the gain of Q2 and the re-
quired relay current.

After reading the FCC regulations it is my
opinion that these signaling tones are legal on
the ham bands, but maybe you should read
them; you probably need to review them any-
way.

The author wishes to take this opportunity
to extend credit and appreciation to the mem-
bers of the Houston, Texas RACES for their
assistance and indulgence while this system
was being developed.

. WSVCE
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hallicraffers

Dollar for dollar . . . these brand new models from Hallicrafters are tough to

beat. Now anyone can afford single sideband equipment of good quality. And

5X-146 RECEIVER

the best place to buy . . .

HENRY

RADIO, of, cuwel

NO ONE ELSE HAS THE KNOWLEDGE, INVENTORY AND THE DESIRE TO PLEASE THAT WE

HAVE. FOR COMPLETE INFORMATION ON THIS OR ANY OTHER SHORT WAVE EQUIPMENT

PLEASE PHONE, WRITE OR COME IN.

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (WONRYVY)

6% FINANCE CHARGE *» 10°% DOWN OR TRADE-IN DOWN * NO FINANCE CHARGE IF
PAID IN 90 DAYS » GOOD RECONDITIONED APPARATUS * Nearly all makes & models.
15 day trial. 20 day Warranty. 90 day trade back on NEW apparatus. Write for bulletin.

CALL DIRECT . . . USE AREA CODE

Butler 1, Missouri 816 679-3127
Henry R0/ X2l lgd-23 11240 W. Olympic, Los Angeles, Calif. 213 477-6701
931 N. Euclid, Anaheim, Calif. 714 772-9200

6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895
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“Worlds Largest Distributors of Short Wave Receivers’’
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BREADOUT

External view of WAPAXX's digital readout VFO.

VE®

Borje Ost WASAXX
1526 Potter Road
Park Ridge, |ll. 60068

Digital Readout VFO

It is desirable in tuned rf oscillators to have
a uniform tuning rate and linear frequency
scale. Such a VFO permits digital readout,
with advantages of clear display in a small
indicating device. It can be safely assumed
that we will see more of the dials with the
Hipping numbers in the future. The construc-
tion of a linear VFO is neither complicated
nor need it be costly. The VFO shown in the
photos was built a couple of years ago, using
surplus parts and housed in a sturdy alumi-
num box. The linearity (without bending any
capacitor plates) is within 2 kHz over the
range 5-5.5 MHz, the standard VFO range
for many 9 MHz if rigs. The readout is ac-

Borje is a research chemist for the Portland
Cement Association (B Ph, Northwestern). He
likes DX’ing and RTTY.
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curate to 200 Hz. There is no evidence of
backlash. It was originally designed for use in
a homebrew receiver similar to the SB-300,
but since I acquired a Galaxy V transceiver, |
am now planning to use it as a remote VFO to
give a choice of two transmit and receive fre-
quencies. The cost of the unit ran less than
$10.

The heart of any VFO is the tuning capaci-
tor or the coil, whichever is made tuneable.
It is far simpler to make a capacity tuned
oscillator than an inductance tuned one, es-
pecially if a linear frequency scale is at-
tempted. A permeability tuned oscillator
(PTO) coil, used to give linear frequency
coverage, is specially wound with varying
winding pitch. On the other hand there are
capacitors generally available with rotation-
capacitance characteristics that can provide
linear tuning over a specified frequency range.
The common formula for capacitance as a

73 MAGAZINE



function of frequency and inductance:

1
iy — a2pp (L being constant)

shows the inverse square relationship that has
to be satisfied by special shaping of the capac-
itor plates. Capacitors of this type are known
as straight line capacitors and are available
at nominal cost. The capacitor I chose was
part of the ARC-5 transmitter. If vou do not
have an old ARC-5 that you can cannibalize
for the capacitor, you can get it from one of
the surplus houses for about one dollar or less.
The capacitor is solidly built and already has
slow tuning built in. It takes almost 50 turns
of the shaft to close the capacitor.

The capacitance of the unit was measured
at several settings of the shaft and was found
to be as required excepting end effects when
the capacitor was just opening or closing. The
secret for getting a truly linear VFO is ob-
viously not to use the extreme ends of travel
of the plates. The capacitor has a nominal
capacitance of 25-150 pF. To avoid any of the
end effects 1 used only the 40-124 pF range.
The circuit shown in Fig. 1 will tune to 5
MHz with the capacitor set at 124 pF, to 5.25
MHz at 77 pF, and to 5.5 MHz at 40 pF.
These values are close to optimum, but small
adjustments can be made in either the tuning
of the capacitor or the coil when the circuit is
operational.

-

-
-
-
—
L
—

Inside of the digital readout variable frequency oscillator.
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To transfer the movement of the shaft into
correct readings on a counter, all that is
needed is a gear with the correct number
of teeth to couple the shaft to a counter.
My counter (modified part from old BC-653)
reads 0-500 kHz and has a large vernier
wheel for visual readout to 200 Hz. The
readout mechanism I wused is bulkier than
necessary. Suitable counters are available at
low prices. Choose one with large numbers.

The linearity and frequency stability of the
unit are excellent; warmup drift is of the order
of a few hundred cycles, long time drift is
much less. No detectable frequency modula-
tion is caused by pounding or dropping the
unit. Special attention should be given to the
construction of the coil. A stable coil could be
obtained by using phosphor-bronze dial cord
wire wound on a ceramic coil form under
slight tension. Solid construction results in
stability. The heavy aluminum case, and small
power dissipation inside it provide low ther-
mal drift.

Other straight line capacitors can be used
to provide linear coverage. Many of these are
able to handle up to 2:1 frequency ratios and
can be used in parallel-series circuits to cover
the small frequency ranges usually needed in

5-25pt

INFUT FOR
A O—0—OINCREMENTAL
0025 TUNING

INBAA

NOTES

C= 25-150pf FROM ARC-5 (40-[24 pf RANGE USED

L= 2,84 ph SINGLE LAYER ON CERAMIC FORM [ PREFERABLY
PHOSPHOR-BRONZE WIRE)

* = SILVER,ZERO TEMPERATURE COEFFICIENT

"A's BREAK HERE IF INCREMENTAL OR CALIBRATION TUNING
IS NOT DESIRED

Fig. 1. Digital readout VFO for 5.0-5.5 MHz.

amateur gear. | have tried the ARC-5 capaci-
tor over other frequency ranges with equal
success. The choice of parameters for the
linear circuits is based on an unpublished
method developed by WI9TO, of keyer fame.
It is hoped that Jim will find time to prepare
an article on the subject in the near future.

. . . WA9AXX

Six V Oscillator

Here is a simple audio generator that will
find many uses around the shack. A glance at
the circuit will show that there is no high B+}.
This generator has a plate supply of only 5
volts and the plate current of around 100 pA
equals or betters many transistor circuits. The
plate voltage is taken off the same 6 volts used
for the tube’s filament.

The unit was designed so that it can be run
on both 6 or 12 volts and either AC or DC
so it can be used in the shack or the mobile.
It you plan to use it just in the shack a small

Pl

6V AC OR DC
]
| 50 PIV
2 R4 100MA o Rl c2
3| 2 33 P 47 K 47 K oG} Ji
o 4 1
5] |2
3
W
o 1| |4
2 5
| 3
U
<l

12V AC OR DC
P2

Fig. 1. Simple audio oscillator operating on 6 or
2 V.
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6 volt filament transformer can be mounted
inside the case and J2 can be eliminated.

Power is fed in thru J2 using different cables
for 6 or 12 volts. While the same cables are
used on either AC or DC the cable is color
coded so that when using on DC the proper
polarity is maintained.

The tone output of this unit can be varied
from around 20 Hz to around 12,000 Hz. The
upper limit can be raised up to around 15,000
Hz by changing C1 to about .01 uF.

The unit can be put into any small alumi-
num box or chassis since parts placement is
not critical. While the schematic shows a pot
for R3, a switch and fixed resistors can be used
to give specific tones.

The generator is meant to be used with a
high impedance load but a matching trans-
former can be added if you need low impe-
dance output.

Use an ordinary shielded cable terminated
with phono plugs for audio work.

To increase audio output a pot can be used
in place of R5 to set the required value for
your requirements.

While the output tone is not a true sine
wave, I'm sure this generator will find many
uses in the shack or test bench.

. . . Don Marquardt K9SOA
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SPRAGUE
SUPPRESSIKITS

FOR VEHICLES WITH
ALTERNATOR SYSTEMS

Easily installed on cars or light

trucks with citizens’ band, amateur, industrial,
or public service mobile radio equipment

 Four different Suppressikits to choose from—
Type SK-10 for Chrysler Corp. cars and trucks,
Type SK-20 for Ford Motor Co. vehicles with
FoMoCo alternators, Type SK-21 for Ford equip-
ment with Autolite alternators, and Type SK-30
for General Motors Corp. vehicles.

% Designed to fit most newer vehicles through
the 1966 model year. (for older vehicles, see the
SK-1 Suppressikit, below.)

+# Well-engineered L-C Networks and/or heavy-
duty Thru-pass Capacitors handle the hash and
eliminate the siren-like whine caused by the al-
ternator output,

¥ Extremely easy to install—no cutting, no sold-
ering, no wiring harnesses. All components are
neatly marked and packaged, and come com-
plete with comprehensive step-by-step installation
instructions.

v Provide really effective interference suppres-
sion through 400 mc, at moderate cost.

¥ Will stand up under continuous operation in
hot engine compartments,

# Permit faster, more readable, less tiring com-
munication at greater ranges,

TYPE SK-'I SUPPRESSIKIT FOR VEHICLES WITH D-C GENERATORS

tion instructions.

GET YOUR SUPPRESSIKIT FROM A SPRAGUE DISTRIBUTOR TODAY |

ei-51li0®2
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Designed for simple but effective installation. The generator capacitor is built
for continvous heavy duty 257°F (125°C) operation. A full 60 ampere current
rating plus the high rated operating temperature provide on extra factor of
safety against expensive generafor burnouts, unlike many suppression assem-
blies containing general-purpose copacitors, Effectively suppresses RFl through
400 mc. Includes easy-to-follow installa-

SPRAGUE

THE MARK OF RELIABILITY
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Hank Olson W6GXN
3780 Starr King Circle
Palo Alto, California

A B0 kHz Marker Generator

Most secondary frequency standards for
amateur use fall into one of three categories:
those producing 10 kHz-spaced marks, those
producing 100 kHz-spaced marks, and those
producing 3.5 MHz and harmonics. The first
type is represented by an article by Campbell,
wherein a 100 kHz crystal oscillator is used
to injection-lock a 10 kHz free-running multi-
vibrator.! The second type is that found in
most commercial H.F. receivers as the (often
optional) 100 kHz calibrator—the Collins
75A2, is an example. The third type, strictly
for amateur H. F. receivers, produces 3.5
MHz, 7.0 MHz, 14.0 MHz, 21.0 MHz and
28 MHz marks which identify only the lower
edges of these five popular bands.?

If you are the proud possessor of one of the
newer “ham-band only” receivers which have
inherent good calibration, then the only type
of calibrator which would interest you is the
100 kHz variety and it is probably already
“built-in” or available as a plug-in unit on your
receiver. If, however, you are using a BC312,
BC348, a home brewed unit, or a general cov-
erage type receiver (with separate band-
spread dial), this 50 kHz calibrator will prob-
ably interest you. On the author’s BC312, a
10 kHz interval generator is not too useful
beeause on this receiver there is no band-
spread tuning control and the 10 kHz marks
come too close together. However, with a 50
kHz interval generator, it is much easier to
tell which mark is really where on the dial.

For instance, the 3700-3750, 7150-7200,
and 21,100-21,250 kHz novice-bands are
well marked at their edges by a 50 kHz cali-
brator. Also, 14,350 kHz is marked for those

Hank is one of the best qualified ham authors
around. He's written many excellent articles
for 73 (and other magazines), all on new de-
vices and concepts. He has an MS in EE from

Stanford and is an engineer at the Stanford
Research Institute.
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with general or advanced-class licenses. The
HF amateur bands, then, are completely edge-
marked by a 50 kHz interval generator with-
out using an excessively-dense family of 10
kHz intervals. If vou are contemplating 160
meter operation or if you are a “VE”, either
of whom needs 25 kHz marks, an additional
flip-flop, added to the circuit, will provide that
function with no adjustment, and only 16 ad-
ditional parts.

The circuit is similar to one by Grigg, in
that non-critical digital circuits are used for
pulse generation and frequency division.®? The
basic 100 kHz crystal oscillator utilizes an in-
expensive field-effect transistor to make it
possible to use the ordinary 100 kHz crystals
that are available for tube circuits. One could
buy a 100 kHz crystal (to order) from Inter-
national Crystals for $15.00 and specify that it
be cut to operate in the series-mode for a com-
mon-transistor circuit. Here, however, it was
decided to use a $4.95 crystal from Texas
Crystals, which appears to be cut for the
CR37/U specifications (20 pF, parallel reso-
nance at 100 kHz). The problems associated
with crystals and crystal oscillators is more
fully discussed in a previous article.* In short,
the use of a field-effect transistor makes pos-
sible the choice of an inexpensive crystal.

The oscillator is followed by an isolation
ampliier and then a Schmitt Trigger. The
Schmitt Trigger drives a flip-flop (or more
technically: an Eccles-Jordan bi-stable multi-
vibrator). The output of the flip-flop is exactly
one half the oscillator and Schmitt trigger fre-
quency, and is an extremely fast rise time
square wave. As a matter of fact, the output
of the Schmitt trigger is also a fast rise time
square wave, and can be used alone to gener-
ate 100 kHz harmonics. Either the trigger out-
put or the flip-flop output square wave (there’s
an output jack for each) can be coupled
kightly to the receiver antenna for calibrating
marks. Note that it is the fast rise time of the
square wave that controls the degree to which
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Fig. 1. Schematic of W6GXN's 50 kHz marker generator. A field effect transistor is used as the 100
kHz crystal oscillator to permit the use of a low cost crystal designed for tube circuitry.

harmonics are generated. This circuit has a
rise time of about 0.1 microsecond at both the
trigger output and at the flip-flop output. The
harmonics generated are heard easily through
the six-meter band, which should be high
enough to satisty most needs.

Note in the circuit the use of 2N3638 type
silicon transistors, throughout, except for the
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Inside of the 50 kHz
calibrator. Most of the
circuit is constructed on

Vector perforated board.

crystal oscillator. These inexpensive little gems
are advertised as “2N404 replacements” (at
only $0.41 each) but are really much better!
The 2N3638 is a silicon, PNP, switch: that is
faster than a 2N404 (germanium, PNP,
switch) by an order of magnitude, and hence
generates harmonics more efficiently. To sim-
plify procurement, another 2N3638 is used in
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| VANGUARD
MODEL 501 525995 SHIPPING

COLLECT
COMPLETE WITH LENS

SUB-MINIATURE SOLID STATE
TV CAMERA

FOR CLOSED CIRCUIT OR AMATEUR TV

® Measures only 234" x 4" x 7" (excluding lens and
connectors).

® Weighs only 3145 lbs,

® Advanced circuitry utilizing 35 semi-conductors most
of which are silicon.

® Resolution guaranteed to exceed best capabilities of
standard 525 line TV receivers.

® Field-effect input circuit provides noise~-free video.
This is a YVANGUARD exclusive.

® RF output 30,000 microvolts adjustable for channels
2-6.

® Video output 1.5 V p-p composite with standard nega-
tive sync.

® Viewable pictures obtainable from as low as 1 ft. can-
dle of illumination to bright sunlight.

® VYidicon controlled automatic light compensation elimi-
nates electric eye and provides error-free compensation
for light level changes of up to 120 to 1.

® New YVANGUARD "HI-FI'" vidicon enables use of any
8 mm movie lens instead of 16 mm lens required by
other TY caomeras.

@ Electronically regulated power supply aond thermally
compensated circuits eliminate chonge in picture qual-
ity when line voltage and temperature fluctuate.

® All parts guaranteed for 1 year (except for open fila-
ment on vidicon or breakoge). Made in USA.

Building your own TV comera? Send 10¢ for our new
catalog describing our complete line of sub-assemblies
and parts incorporating the lotest advances in technology.

VANGUARD LABS

196-23 Jamaica Ave. Hollis, N.Y. 11423
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the series regulator circuit in the power sup-
ply. It is recommended that the experimenter
not try to substitute other transistors for the
2N3638’s, especially in the flip-flop section.
The author, too, had a handful of surplus
2N269’s and 2N404’s, but preferred to use
$2.46 worth of 2N3638’s for better perform-

ance,

The steering diodes in the original version,
in the Hip-flop, were Fairchild FD135’s. How-
ever, nearly any silicon computer diode will
do, including: 1ING658, 1IN3604, 1N4009,
IN4154, or the new inexpensive Fairchild
epoxy FDM6000’s.

Construction is on Vector multihole pheno-
lic board 64A18 using Alden 651T terminals.
The board layout is shown in the photo and
the circuit in Fig. 1. The board is mounted,
using four %” spacers, inside the 5 x 7 x 2
chassis that serves as a cabinet. The power
transformer, switch, fuse holder, pilot, and
jacks are not on the board but mounted on
the cabinet. The finished unit as it is used is
shown sitting on the author’s BC312 coupled
to the antenna terminal via a short length of
RG58/U and a 5 pF silver-mica capacitor.

. . . W6GXN
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Simple CPO-Transistor Checker

This simple code practice oscillator also is
handy for checking transistors and supplying
an audio tone for testing equipment. R, ad-
justs the frequency of oscillation, which will
also be affected by the transformer used for
T;. You can get high impedance output

Tl

p-F
PLATE
Y.C.
Ri
IK +

through a .01 uF capacitor connected to the
collector of the transistor. The battery polarity
shown is correct for PNP transistors. Reverse
it for NPN types. Most power transistors will
work in this circuit. Generally speaking, tran-
sistors that oscillate in this circuit are usable.

. . . Ron Baker WSJIA
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SOLID STATE

FREQUENCY CONVERTERS

WORLD’S LARGEST SELECTION OF STOCK FREQUENCIES

Available in the following frequencies from stock:

2M

6M

20M
CB

40M
CHU

Int’l.
Marine

Aircraft <«

Fire,
Police
etc.

Model

301-D
301-ET
301-E2
301-F
301-Q
301-R
301-5
301-BI
301-B2
301-C1
301-C2
301-J
301-G

’ 301-Al
301-A2

301-K

1 301-L

301-H

" 301-11
301-12

. 301-M

[ 3C1-NI
301-N2
301-N3
301-N4
301-N5

301-Né

301-Pl
301-P2
301-P3
301-P4

VHF Marine 301-P5

Weather 3

C 301-WI1
301-W2

L 301-W3

Input me  Qutput mc
144-148 50-54
144-145 .6-1.6
145-146 6-1.6
144-146 28-30
144-148 14-18
144-148 7-11
143.5-148.5 30-35
50-51 .6-1.6
21-52 6-1.6
50-54 7-11
50-54 14-18
50-52 28-30
13.6-14.6 .6-1.6
26.5-27.5 6-1.6
26.8-27.3 3.5-4.0
/-8 6-1.6
3:30 1.0
5.0 1.0
2-10 6-1.6
15-16 .6-1.6
2-3 6-1.6
118-119 6-1.6
119-120 6-1.6
120-121 6-1.6
121-122 6-1.6
122-123 6-1.6
123-124 6-1.6
154-155 6-1.6
155-156 6-1.6
154-158 7-11
154-158 104-108
156.3-157.3 .6-1.6
162.55 1.0
162.55 10.7
162.55 107.0

CUSTOM 301-X Your choice of any one in-
put and output frequency between

.6 and 163 mc.
(4-6 weeks delivery on custom converters)

MADE

For prompt shipment please include posta
weeks to clear the bank before shipment can

=VANGUARD=—

ANY CONVERTER
NOW ONLY

$1673-

except 301-X, $18.95 ppd.

The model 301 uses 3 of the very latest type epi-
taxial planar UHF transistors for unsurpassed gain
and low noise at all frequgencies. It can operate
from 6 to 18 volts (positive or negative ground)
without any significant change in gain or frequency.
The circuit consists of a tuned R.F. amplifier, crys-
tal controlled oscillator and a low noise mixer. More
than 30 high quality parts carefully assembled and
tested. Sensitivity is better than V2 micro-volt for o
6 db signal to noise ratio even at 160 mc.

Enclosed in a sturdy 16 gauge, 318" x 238" x
134" aluminum case with mounting ears, trans-
fer switch and two SO-239 (UHF) receptacles.

1009% made in the US.A.

2 year guarantee on all parts including transis-
tors!

Free 24 hr. SPECIAL DELIVERY anywhere in
the U.S.A. if you send a money order or cashiers
check. No shipments made on Saturdays, Sun-
days, holidays, and 2 weeks in August.

OPTIONAL ACCESSORIES:

9 volt battery eliminator with 110 volt cord.
Only $2.95 ppd.

R.F. cable adapters in 6”, 12” or 18” lengths
with PL-259 plug on one end (mates with con-
verter). Other end your choice of Motorola
male or female, RCA, BNC or PL-259. Price
$1.25 each postpaid cable with 2 plugs.

| money order or cashier's check. With personal checks, allow 2
be made. COD's must include 209; deposit. New York City

residents add 59 sales tax. New York State residents add 29 sales tax.

[ VANGUARD LABS
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Dept. H
196-23 Jamaica Ave.
Hollis, N.Y. 11423
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Charles Jimenez WA4ZQO
17001 NW 53 Court
Opa Locka, Florida

Designing a Junk Box Preamp

Build this simple preamplifier to soup up
your inexpensive receiver. It's perfect for novices.

When I began as a novice about a vear ago,
I realized that my Knight-Kit R-55A receiver
could definitely use a bit of help in the front
end. I scrounged around for a suitable circuit
of a preamp. After flipping through various
magazines and handbooks, 1 found that they
all called for parts which I didnt have. So I
decided to design one of my own using the
parts in my junk box.

Since then, I have been asked a number of
times for a good rf amplifier circuit which
would be easy to put together. It seems that
many novices tend to purchase budget re-
ceivers, like I did, to start off with. Once they
become generals, or maybe before then, they
invest in a better receiver. In the meantime,
that little budget receiver causes big head-
aches with low sensitivity, poor image rejec-
tion, instability, and lack of selectivity. My
purpose in writing this article is to end all of
this searching for circuits, and to help be-
ginners, and maybe some not so new to radio,
design and build a good preamp using what-
ever parts they might have on hand. This will
take care of the first two problems mentioned
above with a minimum of expense and trou-
ble. The other two are much harder to tackle
and can run into considerable money.

It's all really very simple. First step is to
find out what tubes vou have on hand and if

(SEE TEXT)

a8+

Fig. 1. Schematic of the junk box preamplifier.
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any of them can be used in the circuit. Ac-
tually, almost any rf or if pentode can be used.
The accompanying table lists the more popu-
lar types. Notice that only pentodes and not
triodes are specified. Triodes can be used and,
although they have a better noise figure, it is
not needed on the hf bands. They also have
a lower plate resistance which loads the re-
ceiver’s input circuit and reduces the selectiv-
ity and image rejection. Neutralization is also
required with triodes. There is no sense in go-
ing through all that bother when there is ab-
solutely no need for it. The pentode section
of dual purpose tubes may also be used. Since
there are so many of these types of tubes
(such as 6US8, 6CXS8, etc.), a table containing
them all would take up too much room. A
tube manual will be necessary if you are plan-
ning to use one of these. Some tubes are bet-
ter than others and are to be preferred such as
the 6AH6, 6BZ6, 6DC6, 6AK5, and 6B]6.
However, others will do almost as well.

Next step is to determine the supply volt-
age. Most receivers and transmitters can spare
enough power for the tube, and those that can
usually have an accessory plug in the rear.
One important word of caution is in order
here. Check the voltage of the transmitter’s
supply if you intend to use it. Don’t rely on
the instruction manual. The manual to my rig
states that the voltage at the accessory plug
is 410 volts. Taking this for granted, I hooked
up the preamp and within a few days the tube
went bad. Being slightly suspicious, I checked
the voltage of the supply with a voltmeter
and found it to be 560 volts! Tt seems that,
when receiving, the voltage would rise and
only when the rig’'s key is depressed does it
drop to 410 volts. So be careful! In any event,
if you feel that neither one can stand the
added load, it would be wise to build a sepa-
rate supply. Any supply delivering 300 volts
at 20 mA will be entirely adequate. If your
supply voltage is greater than the listed plate
voltage of the tube to be used, a voltage drop-
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Fig., 2. Layout of the
junk box preamplifier for
the high frequency ham
bands. The value of L1 is
discussed in the text. Al-
most any coil that will
fune to the desired fre-
IS suit-

quency with CI]
able.
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ping resistor will be necessary. Let’s take an
example. Suppose we select a 6AU6 and our
supply voltage is 400 volts. The plate voltage
of the 6AUG6 is listed as 250 volts. The neces-
sary drop is the difference in these two volt-
ages.
400 — 250 = 150 V

Our dropping resistor has to develop 150 volts
across it. The plate current for the tube is
10 mA. Using Ohm’s Law we get for Rj

150 = 15,000 ohms

01
The wattage is
150 X .01 = 1.5 watts.
A three watt resistor should be used. If the
supply voltage is approximately the same as
the tube’s plate voltage, you need not worry
about the dropping resistor.

The cathode and screen resistors can be
taken directly from the table. The 5 k gain
control can be left out if desired. It is used
only on very strong signals and is left fully
on most of the time. This control will not cut

off signals completely, only reduce them. The
bypass capacitor values can vary slightly from
those given.

The input circuit is not critical at all. For
C; I would recommend a broadcast replace-
ment type, 365 pF. This large value gives a
greater operating range, although tuning may
be a little critical due to the sharp selectivity.
You may wish to parallel it with a smaller ca-
pacitor of about 25 to 50 pF as a vernier ad-
justment. The coil L; can be just about any
tvpe of the proper value. I have used both air
wound and slug tuned coils with success. A
1 to 2 uH coil should give an operating range
of approximately 6 to 35 MHz. However, it
may be that, after the unit has been com-
pleted, it does not cover the desired bands. In
this case, a homebrew or commercial air
wound coil would be ideal because the num-
ber of turns can be adjusted easily. Extra
capacitance can be added across C,, but the
“Q” of the circuit might be lowered too much.
Anyway, a little juggling of coils and capaci-

Preamp Design Chart

Tube 1 Plate Screen Plate Cathode Screen
Yoltage Yoltage Current Resistor R: Resistor Rz
(ma) (ohms)

6AKS 180 120 7.7 220 27 k
65AUS6 250 150 10.6 68 33 k
6AHSE 300 150 10 160 62 k
6AGS 250 150 7.5 180 47 k
6BA6 250 100 11 68 33 k
6BH6 250 150 7.4 100 33 k
6BJ6 250 100 9.2 82 47 k
6BZ6 200 150 14 56 22 k
6CB6 200 150 13 56 12k
6DCé 200 135 9 180 24 k
6BCS 250 150 7.5 180 47 k
6BD6 250 100 9 180 47 k
6DE6 200 125 15.5 56 18 k

AUGUST 1966
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tors will bring about the desired results. The
coupling link in the antenna circuit can be a
couple of turns of hookup wire wound adja-
cent to or around L;. You can also connect the
antenna to a tap on L,. It should be closer to
the ground end and is usually adjusted for a
fifty ohm load. About two turns gnr the link,
and about one-fourth of the way up for the
tap are good starting points.

The output choke’s value is not critical, but
if anything lower than lmh is used, there
might be a noticeable loss at the lower fre-
quencies. The output should be coupled to
the receiver preferably through a coaxial
cable.

When building, keep all leads short, espe-
cially those of the bypass capacitors. Input
leads should be kept as far away from the out-
put as possible. This point cannot be over-
emphasized. It is much easier doing it right
the first time than having to go back and
starting all over. If no precautions are taken,
the tube will most likely begin oscillating. If
this happens to you, check for poor layout
first, then for bad solder connections. One of
the bypass capacitors might be defective. If
you happen to have another tube of the same
type, substitute it. This will sometimes cure
low sensitivity, too. Never rely on a junk box
tube too heavily, unless you are aLsulutely
sure it is in good shape. It should be one of
the first things to suspect in case of trouble.

As stated before, there are many different
tubes which can be used in this circuit. If you
want to use a particular tube not listed here,
just look it up in a tube manual. In most

M

cases the cathode bias resistor will be given.
The screen resistor is calculated in the same
manner as before. Find the difference in the
plate and screen voltages and divide that
value by the screen current in amps. Again,
don’t forget the wattage rating of the resistor,
voltage times current (in amps).

Let me reiterate here that the grid tuning
circuits are quite flexible, so don’t be afraid
to try out various kinds. Almost any coil-
capacitor combination can be used, although a
slight adjustment will be necessary to bring
it on the desired band. Make sure you don't
exceed the listed plate and screen voltages in
the table. In most cases these are not maxi-
mum ratings but there is no sense in pushing
them all the way. The increase in sensitivity
will be negligible and in some cases will even
be less because of the exira noise introduced
into the circuit. Tube life might be cut down
too.

If the tube in the preamp should ever hap-
pen to fail and you don’t have a replacement
on hand, it won't be necessary to rush down
to the nearest electronics distributor. All you
have to do is change a couple of resistors, and
any other tube can be substituted. Some tubes
have 12 volt counterparts which can be used
in case a 6 volt supply is not handy. The unit
can be built in a minibox, utility cabinet or
even incorporated into the receiver. In any
event, you will find it very helpful in pulling
the weak ones from under that ever present
noise, and in eliminating the annoying image
on the other side of vour oscillator frequency,

.. . WA4ZQO

Tap to Talk Relay

This circuit allows a transmitter to be con-
trolled with only a momentary action of the
push-to-talk switch, which should be especially
convenient for mobile operation. It can be

used with any leaf type push switch that does
not have snap action.

_ﬂ
‘ - v ° 1O TRANSMITTER

.

+V Ri

O —
MOMENTARY .]i K
PUSH SWITCH )
gl
777

Fig. 1. Tap to talk relay. See the text for choice
of components.
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In Fig. 1, K, is a sensitive relay, such as the
Sigma type 11. Select a relay that will operate
on one-half the available supply voltage, or
less. With R, disconnected adjust R, to just
barely pull K, in. Select R, to cause K, to hold
in once it is manually closed but to allow K,
to remain open when manually opened. C; is
a small electrolytic selected so that when S, is
depressed then quickly released, K, stays
closed.

K; is now normally closed in the receive
position. To transmit, push and quickly release
S;. To receive only partly depress S; (if fully
depressed by mistake, then release slowly). To
transmit briefly (break) push S; and talk, then
release slowly.

. » . Tom Lamb KS8ERV
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HOW WELL DO YOU KNOW YOUR GEAR?

Hams are supposed to be knowledgeable peo-
ple—at least concerning radio. It always puzzles
me then, particularly as a dealer in ham equip-
ment, to find so many examples of people—
hams, that is—who otherwise fail to understand
the significance of what they have read. Now,
Il am not trying to carp or to ridicule anyone.
That would be an inconsistent gesture from
someone who is trying to make a living in ham
radio. What | am trying to do is to make more
of vou aware of the need to understand what
takes place in any particular piece of gear—
not merely how to turn the knobs or to talk into
the mike. If you want the solid satisfaction of
getting the most out of your gear, then you
ought to read the instruction book as often as
it is necessary to understand what takes place
between the oscillator and the antenna. Trans-
mitters, and for that matter receivers, represent
compromises between the ideal and that which
is practical. They represent an effort by a manu-
facturer to produce a product that will fulhfll
most of your requirements and to do so at a
profit for him and those who handle the gear.
No commercial piece of equipment is free of
bugs or shortcomings in design of one type or
another—no, not even Collins is perfect. When
you see the magazine writeups on new products,
you hardly ever find the author deseribing what
i1s wrong with a piece of gear or what its weak-
ness is or where it could be strengthened. To
do so would probably result in cancellation of
the advertisements from that magazine by the
manufacturer involved. It is up to you as an
individual owner to learn the advantages or the
disadvantages of your own set.

One specific case comes to mind and I have
never seen this glossed over anywhere. 1 am
referring now to the effect of unreasonable
VSWR ratings on the transmitter that you own.
Most manufacturers specify that their product
is intended to operate into a load with a VSWR
not greater than 2.5 to 1. If you were to buy
such a product and then to operate it into a
dipole coaxially fed on 80 meters and to slide
up or down from 3800 to 3999 kHz, vou would
have to have a standing wave ratio greater than
that provided for by the manufacturer in his

original design. Most hams don’t realize this.
They have been told that VSWR isn’t too im-
portant—that it only affects the efficiency of the
radiated signal. Baaaa . . . I wish I had these
individuals in our service department sometimes
and could show them what happens in the tank
circuit of an otherwise beautiful transmitter
when they operate in this manner. You are
likely to exceed the dissipation rating of the
tubes; you are likely to melt or otherwise se-
verly damage the pi coil; you are likely to burn
the insulation out of the loading capacitor; and
all of this simply because you do not have an
understanding of what the injurious effect of
high VSWR is. Remember to always operate
your transmitter within that portion of the band
pass of your antenna system which provides you
with a VSWR of less than 2.5 to 1. A good rule
of thumb is to monitor your forward and re-
flected power. When the reflected power equals
10% of the forward power . . . WHOA! . ..
back off and tune back in frequency.

This is just one part of your transmitter and
the transmitter is just one part of the station.
If you want to do the best thing possible to aid
your station, concentrate your efforts on your
antenna and its installation; nothing else in
your station will result in so marked an im-
provement. If you are still persistent, get the
best receiver which you are capable of under-
standing and operating and if you still insist on
a new transmitter, by all means buy it, but this
is the one area where you will likely have the
least amount of practical gain.

We are in the business of helping hams to
help themselves. If you have a question concern-
ing an element of your station, I wish you would
write us. If you need an instruction book or
schematie, maybe we can help and we’ll do it
at a nominal cost. But, if after all is said and
done vyou still want to improve your station, my
suggestion is to get the original manufacturer’s
instruction book out, go over it once again until
the schematic is thoroughly understood. This
will probably pay you off better than that TV
western vou were watching anyway.

73
Herb Gordon WIIBY

HERBER'T W.GORDON COMPANY

Woodchuck Hill, Harvard, Mass., 01451
T'elephone 617-456-3548
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1883 Electric Ave. F-102
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Heathkit SB-100

Heathkit, realizing the need of the Amateur
Fraternity for a quality, low cost line of SSB
equipment, has marketed their “SB” line. One
of the newest of the SB-Series is the SB-100
all-band transceiver, which operates on all
amateur frequencies between 3.5 MHz and
30 MHz. It may be used either as a fixed-
station or in a car, boat or airplane as a mo-
bile-station, with either the AC or DC exter-
nal power supply, using either A-3j (SSB) or
A-1 (CW) emission.

Although Heath claims that the SB-100 kit
can be built in about 45 hours time, a ham
inexperienced in building equipment may ex-
pect to add about 5 hours to the building
time. As an experiment, my wife, who has
never built any electronic gear, wired two of
the larger circuit boards perfectly, following
Heath's step-by-step directions.

sl

e

......

lead showed

A Waters wattmeter/dummy
an output of approx. 110-watts at 7.2 MHz
with a DC input of 170 watts. The CW
input to the final amplifier may be “cranked-
down” so that a novice can use it in accord-

ance with the regulations regarding his
license. But, you say, he must be crystal-
controlled as well. Fine. Just figure (with a
formula in the manual) the crystal that is re-
quired to control the transmitter section. The
LMO Switch, or, as it is labeled “OSC.
MODE,” has three positions: LMO, in which
the transmitter and receiver are both con-
trolled by the Linear Master Oscillator; an
XTAL position, where both the transmitter
and receiver are controlled by the afore men-
tioned crystal; and AUX. T where the trans-
mitter is controlled by the crystal and the re-
ceiver is controlled by the Linear Master
Oscillator. Perfect for net control stations or
novices, eh? '

When operating CW a sidetone of approx-
imately 1000 Hz is internally switched to
either the speaker or headphones for monitor-
ing your fist. Another interesting feature is
that when the earphones are plugged in, the
jack automatically switches the audio output
from 8 ohms to 600 ohms, more closely match-
ing the impedance of the headsets used in
most ham stations.

There are no controls on the rear apron,
only connectors. Some of the least used con-
trols are mounted internally such as: VOX
adjustments, headphone volume, bias, CW
tone level, carrier null, neutralizing, meter
zero and relative power adjustment.

On the air, I have received excellent audio
reports. One of the local hams, who has a
'scope tied to his receiver said that the pat-
tern appeared to be of the same high quality
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as from the “high-priced equipment.” The
scope connected to the SB-100 produced an
excellent “Christmas tree” pattern.

The dial tunes 500 kHz, so that means there
is no bandswitching on 80, 40, 20, or 15
meters. The 10 meter band is divided into
four sections; 28.0 to 28.5, 28.5 to 29.0, 29.0
to 29.5 and 29.5 to 30.0. There is also an
additional 10 kHz at the top and bottom of the
dial. Time and frequency checks can be taken
from CHU at 7.335 MHz.

In the transmitter section of the SB-100,
the audio from the speech amplifier and
cathode follower, as well as RF from the car-
rier oscillator is fed into the ring-type bal-
anced modulator. From there, the signal is
impedance-matched to the 3.395 MHz crystal
filter. The filter has a usable bandwidth of 2.1
kHz (3393.95 to 3396.05 kHz at the 6 dB
points). The audio frequency range is held
between 350 and 2450 Hz. An optional 400
Hz CW filter may be used instead of the SSB
filter, but then operation is limited to CW
only.

The LMO signal (between 5.0 and 5.5
MHz) is mixed with the SSB signal at the
first transmitter mixer. The sum of the two
signals is then fed through a bandpass filter
to the second transmitter mixer, where it is
then mixed with a signal from the heterodyne
oscillator. The difference between these two
signals produce the operating frequency.

The rest of the transmitter section is of
conventional design. Two 6146s are used for
the class AB1 linear amplifier. These tubes
were designed for transmitter circuitry, and
I'm glad to see Heath using this popular tube.

The receiver section is of conventional de-
sign, using the 2.1 kHz crystal filter to set the
bandwidth. This narrow, steep-sided passband
permits good selectivity in the crowded ama-
teur bands. The audio transformer secondary
is tapped to match either 600 ohms or 8 ohms.

There are five main circuit boards that are
attached to the chassis, and four small boards
which make up the band switch. The LMO is
factory-wired and completely aligned.

The first assembly is that of the circuit
boards, being careful to solder the components
in their proper places. After installing some
of the hardware on the chassis, the circuit
boards are mated to the chassis. Two wire
harnesses (one of color-coded coaxial cables)
interconnect the boards, terminal points and
controls. Then the chassis wiring is completed,
followed by the assembly and installation of
the front panel. One of the last steps in the
assembly of the SB-100 is that of the Switch-
Board™, which comprises of four small cir-
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cuit boards, each with a switch wafer and
associated components, that is used for the
bandswitch.

To align the transceiver, only very basic
equipment may be used, such as an 11 meg-
ohm VTVM, a 50 ohm non-reactive dummy
load and a receiver that tunes the standard
broadcast band. An oscilloscope is recom-
mended, but not n<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>