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Jim Fisk is on a much deserved
vacation so this month's View
comes from the assistant editor.

When I was in the seventh grade in school,
the intercom came on one day with the an-
nouncement that anyone wishing to become
a reporter for the school paper should report
to room 201. Being firmly convinced that I
was something of a literary genius, I reported
to room 201 where I was given a test of sorts.
I was assigned a bare set of facts about which
I was to write a newspaper story. I not only
did not become a reporter, I darned near
flunked English as a result. So, here I am,
some thirty years later . . . Not a reporter . . .
The assistant editor of a national magazine,
yvet! The moral of this story escapes me at the
moment, but it makes a good opener.

The life of an Editor is one fraught with
danger. One ham magazine recently sold a
part of their mailing list to a mailing house
in California, in connection with some new
ham gear publicity. Somehow, this list be-
came confused with another similar list and
2,000 hams received blurb sheets on a new
book about sex, while 2,000 non hams re-
ceived information about the latest in ham
gear. Naturally the editor gets blamed for
the error. Then this same editor developed

2

a severe case of foot-in-mouth disease and
wrote an irate editorial demanding action
from the FCC on the incentive licensing bit.
You guessed it, the editorial reached the
public after the bill had passed.

The first incidence could well have been
avoided. It is common practice among maga-
zines to either sell or rent their mailing lists
as an added form of income. This is where
all the junk mail comes from. A sells 2,000
names to B. B then sells this list to C . . . ad
nauseum. The next thing you know, you are
deluged with advertising for everything from
Aardvarks to Zymoscopes. If the recipient of
some bit of unsavory advertising can trace
how his name reached this advertiser (usual-
ly the label is the same as some other more
legitimate publication you regularly receive),
there is a tendency to be slightly annoyed at
his lack of privacy. I suspect what is gained
in income from the sale of the mailing list,
is probably offset by the number of sub-
scribers who don’t renew in objection. As
yvou may have gathered, 73 does not release
its subscriber list to anyone else.

Back to our unfortunate editor. In the mat-
ter of the poorly timed editorial, I can only
feel compassion. These are the breaks some-
times, though. We all knew action was about
to be taken on the incentive licensing in the
very near future. Had the magazine come
out on schedule, (about three and a half
weeks earlier) think what a coup it would
have been! The editorial comes out, then the
FCC gets on the ball, and the readers say,
“Boy, he really made them sit up and take
notice.” Well, you can't win them all, es-
pecially with the deadlines we have to meet
to get things to the printer. Any editor who
deals with current topics, takes the chance
that the situation will change before his ma-
terial gets into print.

Apropos of this, think of the new Callbook
and how this will affect us. The latest issue
has everyone listed with the class of license
held. Unfortunately, due to meeting printing
deadlines, transfer of information from FCC
files, etc., the listings cannot possibly be
kept current. There will always be the Tech-
nician who passes the General or Advance
class exam, but remains listed in the Callbook
for several months as a Tech. Until the rec-
ords finally get caught up, he is going to be
viewed with suspicion every time he gets on
20 meters. After the new regulations go into
effect and there are further frequency re-

(f'urn fto page 128)
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TWO ALIGNMENT OSCILLATORS

DESIGNED TO MAKE SERVICING EASIER

.....

MODEL 812

(70 KHz — 20 MHz)

The Model 812 is a crystal con-
trolled oscillator for generating
standard signals in the alignment
of IF and RF circuits. The portable
design Is ideal for servicing two-
way radios, TV color sets, etc. This
model can be zeroed and certified
for frequency comparison on spe-
cial order. Individual trimmers are
provided for each crystal. Toler-
ance .001%. Output attenuators
provided. Battery operated. Bench
mount available.

Complete (less crystals) $125.00

Write for catalog

BOTH NEW FROM INTERNATIONAL

L 4

e

----------
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MODEL 814
(70 KHz — 20 MHz)

The Model 814 is identical in size
to the 812. It does not have indi-
vidual trimmers for crystals. Toler-
ance is .01%. Battery operated.
Bench mount available.

Complete (less crystals) $95.00

Both the Model 812 and Model
814 have positions for 12 crys-
tals and the entire frequency
range is covered in four steps.

CRYSTAL MFG. CO., INC.
70 NO. LEE ® OKLA. CITY, OKLA. 73102
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de W2NSD

never say die

Miller & Company

The weekend DXers have been entertained
and the serious DXers appalled by Don’s se-
lective system of avoiding contact with cer-
tain stations. His explanation of this was
that he merely followed the DXCC rules
which suggest that overseas operators not
contact U.S. operators who are violating the
rules of good sportsmanship. Others are con-
'vinced that he has been using this system
to punish those on the DXCC Honor Roll
for not “donating” to his expeditions.

John Scarvaci W9GIL sent questionnaires
to 185 stateside Honor Roll members and
got back 110 replies. This poll asked particu-
larly about contacts with VQ9BC/D,
VQ9AA/D and VQ9AA/F. The BC expedi-
tion was by Bud Clabough and, though it
was at about the same time as Don’s trip to
Des Roches, there was no connection. There
was, | believe, a good deal of ill feeling,
actually. The interesting thing is this: every
tellow polled who tried was able to work
both of the /D stations. Then Don went to
/F Farquhar. Here the story was different.
47% of those who tried were unable to con-
tact him, some keeping at it for as much as
50 hours over a four day period. Suddenly
almost half the Honor Roll operators had be-
come poor operators. And most startling of
all, every single fellow who had donpated to
the expedition was able to get a contact with
Don and not one of those who tried and

b N E W TB 0 N I c S failed had donated. The results of the poll
y b ' leave little doubt that Don was using strong
the home Gf originals | measures to force donations to his trip.

On page 60 of Don’s document in answer
HUSTLER is the mobile antenna that has |[to the ARRL complaints against him were
won the widest praise from everyone that |reprinted two telegrams and one letter. The
has used it. For really reaching out, and |first telegram states that his Indian license
for exceptional results on every band, the |had been issued as VU2WNV and for him to
HUSTLER has no equal. For unbiased opi- |contact Brigadier Patel. The second states
nion of performance, ask any HUSTLER that the Vice Consul India, Nairobi, advises
user . .. there are thousands of them. that he may operate from Laccadives as port-
able four. The letter, from the Ministry of
See the HUSTLER at your dealer or write | Transport & Communications, grants permis-
us for literature. sion for Don to operate from the Laccadives
and is signed by V. M. Gogte and dated
January 3rd, 1967. This series certainly ap-
pears straightforward and obviously proves

NEW-TRONICS CORPORATION that Don did have authorization to operate

“the home of originals™ ' from the Loccadives as VU2WNV/4,
3455 Vega Ave., Cleveland, Ohio 44113 (Turn to page 120)




2000 WATT P.E.P.
LINEAR AMPLIFIER

We are pleased to announce production of the new
Mark Il Grounded Grid Linear Amplifier, and con-
fident that you will thoroughly approve its com-
pact design and many quality features.

Two Eimac 3-400Z Triodes provide the full legal
power input: 2000 Watts P.E.P. in SSB mode or
1000 Watts AM or CW input. Planetary vernier
drives on both plate and loading controls provide
precise and velvet smooth tuning of the amplifier.
Greatly reduced blower noise is provided by a low
RPM, high volume fan.

The new Mark Il provides full frequency coverage
of the amateur bands from 10 through 80 meters
and may be driven by any transceiver or exciter
having between 100 and 300 watts output. The
amplifier measures 8" high, 13" wide and 14"
deep. Weight is 20 pounds.

The power supply is a separate matching unit
which may be placed beside the Mark Il amplifier,
or with its 4% foot connecting cable, may be
placed on the floor. Component quality is of the
highest caliber. Silicon rectifiers deliver 2500 volts

SEE IT AT YOUR
SWAN DEALER

Oswm

D.C. in excess of 1 ampere. Computer grade elec-
trolytic filters provide 40 mfd capacity for excellent
dynamic regulation. A quiet cooling fan allows
continuous operating with minimum temperature
rise, thus extending the life and reliability of all
components. Input voltage may be either 117 or
230 volts D.C., 50-60 cycles. Dimensions: 8” high,
9” wide, 14" deep; weight 35 Ibs.

If you are interested in high power and a truly
clean signal, see the Swan Mark Il at your dealers
today.

MARK 1| AMPLIFIER
with tubes $395

MATCHING
POWER SUPPLY $235

ELECTRONICS

Oceanside, California




Robert Suding W8NSO/W@LMD
1955 Ingalls
Lakewood, Colorado

A Cheap and Easy Frequency Counter

If you want to know exactly what frequency you are op-
erating on, the digital frequency counter is the only an-
swer. This unit counts up to 100 kHz and costs less than

$50 to build.

After reading numerous articles on inte-
grated circuits and frequency counters, I
decided that there should be a way to build
a frequency counter which would be both
simple and cheap. There was! It features 24
inexpensive IC’s®, 15 surplus transistors, a
frequency range from 20 Hz to 100 kHz
(extendable), binary frequency readout and
fully automatic operation. All you have to
do is connect the input leads, turn it on,
push the “count” button and read the fre-
quency., In addition, this counter is small,
takes less than a week to build, and costs
less than $50. Interested?

*Three Fairchild 914 IC's at 80¢ each and 21 Fair-
child 923 flip-flops at $1.50 each.

Uses

This counter has a number of standard
uses, plus quite a number of special uses
which I am still studying, and may report
subsequently. Some of the more obvious
are:

1) It can quickly and surely tune an audio
oscillator. (I tuned a tuning fork with it to
within 1/9th of a Hertz.)

2) I use it to tune teletype toroidal coils.
(Build a small transistor oscillator that will
use the coil and capacitor to be tuned, and
then measure the frequency while substitut-
ing various capacitors.)

3) Check the amount of shift on a fsk
signal. (Measure the mark signal; measure

,W&f e .-:_:.,___ ;

Top view of the count
indicator (middle), the
count controller (left)
and the power supply
(right). The three ter-
minals on the top of
the count controller are
used when the unit is
used as a chronograph
for measuring bullet
speeds.
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the space signal; subtracting the difterence
will give you the amount of shift.)

4) Measure the frequency drift of a re-
ceiver or transmitter, (Obtain a beat note
from a stable source; measure and graph

the resulting change in count.)

5) Check how far individual stations are
off a net frequency. (Measure the beat note
between a given station and a frequency
standard.)

6) May be used as a chronograph by gun
and racing buffs. Feed in a known frequency
by turning the counter on and oft with start
and stop traps and reading the counts, then
convert to speed by using the following
formula:

Vo

n
where V — Speed in feet per second.

f — Frequency of source signal
in Hertz.

d — Distance between traps in
feet.

n — Number of counts.

The count indicator

This counter consists of three fundamental
sections: the count indicator, the count con-
trollet, and a power supply.

A count indicator may take any number
of forms, depending on how complicated or
complete you wish your counter to be. You
may want the unit to give you decimal read-
out, since this is by far the simplest to read.
However to build a decimal readout would
add greatly to the complexity of the unit, as
well as adding about $50 to the cost. The
alternate which I have chosen is one giving
binary readout. This has the advantages of
using the least number of parts to achieve
a usable readout, it is simple to build, and
not too difficult to read after you get used
to adding the numbers. The version that I
have built is one using 12 binary counting
stages giving a possible count of 4097. What's
binary? Well, let’s take a look.

The various stages of the count indicator
are consecutively labeled in powers of 2,
starting with 2°, which has the value of 1.

At the start all bulbs are off. On the first
pulse, the “1” bulb turns on, the rest stay
off. The second pulse turns the “1” bulb off
and turns the “2” bulb on. The third pulse
turns the “1” bulb on; the “2” bulb stays lit;
and the rest stay off. Adding this total gives

NOVEMBER 1967

Inside view of the count indicator, showing how
the 12 stages of IC's and associated transistors
are mounted on punched board which measures

3 x 41/4 inches.

a count total of 3. The fourth pulse turns
the “1” and “2” bulbs off and turns on the
“4” bulb. The process continues for 12
stages on the model 1 have built, for a total
count possibility of 4097 (one less than twice
the value of the highest bulb in the counter).
In summary, to read binary just add up the
values dssigned to the bulbs that are lif.

Construction of count indicator

If, in building this section, you put all of
the parts in the same order and orientation
that they have in the count indicator dia-
gram, you will find that it can be built in
just a few hours. I used integrated circuit
sockets (miniature 8-pin), but you could just
as easily solder them in. I bent the #4 pin
up on all 12 sockets, and the #8 pin down.
I then connected a wire between all of the
#4 pins for a ground and minus lead, and
another wire to all #8 pins for the +3.6 volt
line. Next, run a wire from each #1 and
#3 pin to the #4 pin, so all three pins are
grounded. This completes the power wiring.

Next, connect all #6 pins to the reset
button, and complete the wiring. The re-
sistor in the base of each of the transistors
may have to have its value juggled around
a bit to make the bulbs glow evenly. Low-
ering the value makes the bulb brighter, and
raising it dims them.

In the interest of simplicity, I mounted
the indicator light bulbs on the front panel
inside some grommets, as you can see in the
picture. Instead of using sockets, I also
soldered wires directly to the bulbs, and

7
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Fig. |. Schematic diagram of the cheap and easy frequency counter. This counter

integrated circuits and costs less than $50 to build.
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adjusted the power supply so there is only
about 1.5 volts across each bulb.

The count controller

To put it in the simplest terms, the count
controller must turn the count indicator on
for one second then off again, so as to see
how many Hertz there were in that second
of time,

The count controller consists of five sec-
tions. The main section is the one which
forms the one-second interval. I achieved
this by taking the 60 Hz ac line frequency,
and dividing by 60. Though this could be
done with multivibrator frequency dividers,
I chose to divide by using the 923 flip-flops
which frees me of any maladjustment prob-
lems which give an output frequency other
than 1 Hz This frequency divider also pro-
vides a 30 Hz and 10 Hz output.

Having these four frequencies then (60, 30,
10, and 1 Hz), we arrive at the second sec-
tion, which is the key part. This is the in-
terval switcher. This consists of two 923
flip-flops hooked up in a special way. Here
is how it works:

Both flip-flops are reset by the count but-
ton so that there is no voltage output at
either pin #7. Upon releasing the count
button, the next 1 Hz wave that goes to
zero at the input of flip-flop number 1 (FF,)
will cause pin #7 to go positive, and pin #5
to go from its original positive to zero
(these two pins are always at opposite
states). When this happens, the count will
begin to be registered on the count indica-
tor. At the end of the next 1 Hz applied to
FF,, it will switch over to the state that it
was at in the beginning, namely voltage on
pin #5, but none on pin #7. This voltage
on pin #5 will then cause the count to dis-
continue, with the last count registered on
the count indicator. To prevent the next
cycle from counting some more, another
flip-flop, FF,, is so connected with FF; pin
#3 that the count is locked up until the
count button is pushed once again, where-
upon the whole process starts over.

An additional feature is the switch which
can select various submultiples of 60 Hz, so
that a count may be taken for 1/60, 1/30,
1/10, or 1 Hz. This means that the actual
count will be the reciprocal of time counted
times the count registered. For example, a
count of 1000 on the count indicator taken in
1/30 of a Hz would equal an actual count
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of 30,000,

The third main section is the gate, which
allows the input to be coupled into the
counter for the interval selected. This gate
consists of one-half a Fairchild 914 dual two-
input gate. It consists of two transistors
with a common collector resistor and sepa-
rate base leads. When a positive voltage is
applied to one transistor, it draws current
and the resulting current will show almost
no voltage at either collector, shutting down
the other transistor in the IC. When the
count is not to be taken, a positive voltage
from FF, of the interval switcher is applied
to one of the bases, thereby nulliftying any
signal which might be coming to the base
of the other transistor in the gate. When a
count is to be taken, the interval switcher
goes to zero, allowing the count to go to the
count indicator.

The fourth and fifth sections are similar,
except that the fourth is better suited for
the 60-Hz input, and the fifth is a pulse
shaper, as is required to operate the flip-
flop. They are monostable oscillators which
give a pulse of extremely fast rise time. The
duration of the pulse is governed by the value
of the capacitor. The higher the value of
the capacitor, the better the monostable will
work at a low frequency, hence the .02 mF
in the 60 Hz shaper. On the other hand, a
low value must be used for a high frequency
input, hence the .001 in the input shaper so
that the unit will go up to 100 kHz. If you
wish to measure a higher frequency than
this, then change this capacitor to a smaller
value. To get better low frequency response,

a 0.1 will provide response from several Hz
to 20 kHz.

----
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Inside of the count controller. At the right is the
switch which selects the various ranges and functions.
In the middle is the frequency divider section and
interval switcher with gate. This punched board
measures 3'/4 x 2 inches.
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Fig. 3. Power supply for
the integrated-circuit
frequency counter. Two
sources of regulated
B4 are provided, one

40W PNP
2NII38A, ETC.

for the IC's, the other

for the lamps and lamp
drivers.
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Construction of count controller

In general, the count controller is built
and wired similarly to the count indicator,
However, the wiring is a bit more involved
to achieve the different modulus of 3 and 10,
so care must be taken and the completed
unit carefully checked for errors.

Power supply

This unit must supply three voltages, none
of which is very critical. First of all, there
must be 3.6 V to operate the various IC’s.
I have operated this unit from flashlight bat-
teries—the voltage dropped to 2.3 volts be-
fore operation became erratic from one
stage. At any rate, try to keep the voltage
+10% of 3.6 V and you will be assured
of reliable operation. You will note that this
power supply is only my way of arriving at
the needed voltages, but there is a wide
latitude of possibilities. In particular, the
60-Hz supply voltage to the frequency
divider flip-flops is very non-critical due to
the limiting nature of the pulse shaper it
will feed into. Except for the 60-Hz voltage,

the whole unit can be operated from dry
cells.

Using the counter
After the normal checks for errors, hook

10

O (CURRENT RATING NEGLIGIBLE)

up the power supply and check for proper
voltages. If desired, 3 volts from batteries
may be used for the IC’s and another three-
volt supply may be used for the lamps.

By pushing the count button, with the
switch on “X1”, you should get the #1
lamp to light after a pause of 1-2 seconds
with no input. If this happens, things are
working, If not, then the 60-Hz shaper is
adjusted incorrectly. The easiest and best
way to adjust this is to put a scope on pin
#2 or #6 of the 60-Hz shaper, and adjust
the 10k pot until you have a dependable
signal. You will find that this adjustment
is not at all critical, and you may have hit
it accidentally. When maladjusted, there
will be no output appearing at the pins
mentioned. Another way, not requiring a
scope, is to adjust until you do have the #1
lamp come on every time with no input.
(This is a feature of this circuit which tells
you that the counter is working, but that
you do not have sufficient input or that the
input is not hooked up properly.)

After you have achieved a reliable “1”
count, proceed to couple in a sinusoidal
audio signal, preferably around 1 kHz at
about 1 volt amplitude rms. Push the “count”
button, and see if you get a count. If you
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don’t, then adjust the 10k pot in the input
shaper section until you do. You will find
that is it easier to check the unit if you have
a known frequency and watch the counter
count it. After getting a correct count, back
off on the input ac voltage, and adjust the
input shaper’s potentiometer until you have
the most sensitive setting. With the unit
that I built, I get an input sensitivity of 0.1
volt from 700 Hz to 100 kHz. From 700 Hz
to 20 Hz the minimum input requirements
rise slowly, requiring 1 volt at 50 Hz and
finally, 2.5 volts rms at 20 Hz. It does not
overload up to 8 volts. Where possible, the
input should be directly coupled rather

than through a decoupling capacitor. When
the capacitor is used, the minimum input
requirement at low frequencies goes up.

The lights are automatically reset to
“0” when the “count” button is pushed. The
purpose of the “reset” button is to extinguish
the lights for standby.

As mentioned at the beginning of the
article, there are many number of uses for
this little counter. After a little practice,
and especially if you show the flashing lights
to the children, yvou will find that this is
one of the finest little units that you have
ever built.

. . . W8NSO
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Rube Goldberg
would have

liked this

piggy-back
arrangement...

Write for the GBC’s catalog — an encyclo-
pedia of equipment in the CCTV field. . ..

L3 L 2 meiica Cow.

- 3

hut for professional resulté fnu need

LBL°s new VIEWFINDER CAMERA

Just look! On the left you see GBC's re-
volutionary breakthrough —the VF-301
closed circuit television camera. Now,
economy priced at less than $560
Distributor Cost. On this viewfinder
camera you can see the picture ex-
actly as it will be transmitted to your
monitor or as your video tape recorder
will play it back.

You don’t have to build a makeshift
contraption such as you see above . ..
a television set piggybacked on a TV
camera.

With the VF-301 you keep your eye
on the action. You never miss a shot,
you never lose the continuity. You get
professional results every time.

89 Franklin St., New York, N.Y. 10013
Phone: WOrth 6-5412
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Del Crowell K&RIL
1674 Mountain Street
Mountain VYiew, California

Two Kilowatts PEP for 6 Meters

A complete transverter system from |0 meters.

Here is a system which is the ultimate for
6 meter SSB or CW. It puts out over 1 kW
peak with less than 6 watts output from the
exciter.

Forward scatter communication on the 6-
meter band is very interesting. However, to
make consistent contacts, near maximum
poOwer is I‘Equired, alﬂng with the best an-
tenna that can be used. This article covers
construction of a 2 kW PEP final amplifier
using the Eimac 4CX1000A along with a
transverter from 28 MHz. This allows the
operator to use a l0O-meter transceiver or
separate transmitter and receiver for the
basic units, By using the low-frequency sta-
tion and the 6-meter transverter, the band
coverage is extended to 6 meters and the
4CX1000A final will operate very nicely at
the full legal limit.

Circuit description
Transmitting converter

This transmitting converter is a much mod-
ified version of one which appeared in a
magazine several years ago. This circuit is
simple and very practical. Several styles have

o . P e
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been built and used at this station, but the
one used in this article was the best ap-
proach. The circuit starts out with a 6US8
triode overtone oscillator operating at 22
MHz. Low plate voltage is used for good
stability; the pentode section of the 6US8
is used for isolation and provides the proper
injection voltage required for mixing. This
is done by selecting the proper screen limit-
ing resistor. Too much injection voltage will
produce unwanted signals. It's better to use
slightly less injection than required for max-
imum output. A 12BY7 is used for mixing,
with the local oscillator signal injected into
the control grid and the driving signal fed
into the cathode. The unbypassed cathode re-
sistor serves as a load, and also as operating
bias for the tube; cutoff bias is used for
standby only. The 6360 amplifier operates
class A with cutoff bias on standby to pre-
vent generating excessive heat and noise
during receiving periods. A stiff resistance di-
vider is used for screen voltage.

The tank circuits are adjusted for maxi-
mum output using a CW signal input from
the exciter. The link coupling in and out of
the 6360 amplifier must be adjusted for op-

Front view of 2 kW
transverter, left to right:
output loading, plate
current, plate tuning,
screen current; bottom:
driver tuning, driver
coupling, final-grid cur-
rent, final-coupling, and
grid tuning.
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Fig. |. Block diagram of the complete 2 kW PEP &-meter transverter. Input and output are both at 28 MHaz.

timum conditions, and maximum output of
approximately 6 watts will be obtained. This
power is more than sufficient to drive the
4CX1000A final, but can also be used for
local contacts barefoot. Voltage requirements
are as follows: 6360 B+, 250-300v; oscillat-
or, +1050v; regulated mixer, +250v; and
all filaments, —6.3v @ 2 amps.

Receiving converter

Two 6CW4 nuvistors are used in a cascode
rf stage in a low-noise front end. This stage
is neutralized by adjusting L3. Low plate
voltage is used for best noise figure and still
gives sufficient gain. A band-pass filter is
used in front of the rf stage for added re-
jection of images, etc.

The mixer uses two 6CW4 tubes in a cas-
code configuration similar to the front end.
The local oscillator signal is borrowed from
the transmitting converter via a two-turn
link on the oscillator plate coil and injected
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into the grid of V3. Since the dynamic range
of the cascode-connected stage is greater
than a single grounded-cathode amplifier,
over-load problems are reduced. The overall
gain of this converter is still more than
needed, even with low B+ voltage applied.

This amplifier uses a standard, single-ended
circuit, with a tuned input and is neutra-
lized for best stability. This adds to the sup-
pression of spurious signals and requires
much less driving power than the passive
grid method (only 3 watts drive is required).
A high-capacitance and low-inductance grid
circuit is used. Because of the high grid-to-
cathode capacitance, a series-tuned input us-
ing approximately 75 pF for tuning is used.
This will allow good balance of the input
circuit and gives a proper match to the grid
input.

A pi-network output, using a high-Q in-
ductor, is used to reject harmonics. This

13

““-



14!

ANIZVOVIN EL

BUFFER MIXER |
ﬁ:n , z2eus 15 128Y7 :
il RS e | & L6
| | 10
|
LI ! liso — @) CONV OUTPUT
[ :zw LT
: : 6360
47! -+ = =
| | c2 T
i | 30 20
7ty 7 7-50, 470 7
10k 12BYT
LOCAL OSC OUT ® =" Ny
TO RCVR 28 MHz Vo ari
SS8 INPUT
6us
-m'_) 00l $.001 00| {00!
iirgl 15 ) 1
ry o 77 77
2k Ik !
2w W W
+105 REG +250 ok +250~300 6.3V

@ : TERMINAL OF 10-PIN JONES PLUG

50 MH: OUT

4CXI000A
AMP. INPUT f
200
2W
nT) i
C4
6.3V
50 I0A
[
A 1 -—-—-/—_)(
BIAS CONTROL CONTACT
ON ANT RELAY BLOWER
A o=l
PLATE
RCA +  CURRE
/f JACK NY
€ ®)+3kv (7] Q [10)
—10% BIAS +300 SCREEN HV RETURN GND 0 VAC FROM .

Fig. 2. Schematic diagram of the transmitting 6-meter converter and 4CX1000A amplifier. Coil values for this unit are given in Table |. All feedthrus are .00I
ceramic. '




helps alleviate the TVI problem. A vacuum
variable capacitor is used for plate tuning,
but if one is not available, a standard trans-
mitting capacitor of good quality will do
just as well. A Johnson 250 pF variable is
used on the output. The voltage at this point
is low, so the plate spacing can be less than
in the plate circuit.

Separate metering was used for grid, plate
and screen. A 50-0-50 mA was used in the
screen. Depending upon loading, the screen
current can vary from 0 to-20 mA and as
high as +20 mA. A small bleeder, along with
a series resistor, was used at the screen of
the tube to prevent feedback and to keep the
impedance low at all times. Screen de-
coupling is recommended on all tubes of this
type.

The grid compartment is enclosed in a
box and feedthru capacitors are used to
provide isolation on all de and heater leads.
A large blower keeps the tube at a low
operating temperature. The amplifier was
run continuously at 2400 watts dc input
and after turning it off and checking it im-
mediately, the tube was just warm.

Filament voltage to the 4CX1000A must
be adjusted to 6.0 volts. This, of course, will
provide long life by preventing excessive
back heating of the cathode. This tube must
be operated in class AB1 with peaks of less
than 1 mA grid current. A 1 mA grid-current
meter is used for monitoring. At approxi-
mately 500 grid zA the tube goes into dis-

Transmitting converter. Top view showing the solder-
in feedthru capacitors and general dc wiring.

tortion; at this point the screen should show
positive current. With 300 volts screen volt-
age and B+ of 3000 volts this amplifier is
linear well beyond the 2 kW legal limit;
plate efficiency is 55% or better. Cut-off bias
is used on both the final and the transmitting
converter. This bias level is switched by a
set of contacts on T-R relay.

Construction details
Transmitting converter

This transmitting converter is built on a
U-shaped chassis formed from brass sheet
stock. This chassis fits in the bottom of the
3-inch main chassis as shown in the photos.
A hole layout is provided for locating major
parts (Fig. 5).

All de wiring is located on the outside of
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Fig. 3. The six-meter converter section of the 2 kW

PEP transverter. The cascode rf amplifier uses two

6CW4's for maximum performance. The 22-MHz local oscillator input is picked up from the trans-
mitting convert. Coil values are given in Table 2. All tubes are 6CW4/6DS4.
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The low-voltage power supply section for the 2 kW transverter. The power supply for the 4CX1000A

is left up to the individual builder—its controls are shown in Fig. 7.

the chassis for simplicity and better circuit
stability. Feedthru capacitors are used for
by-passing. These capacitors can be a good
quality solder-in or threaded type. The holes,
of course, must be drilled for the type avail-
able. A cover is fabricated from brass and is
soldered on. This transmitting converter is
mounted inside the main chassis with long
shafts brought out to the front panel for
peaking at various frequencies in the band.
The converter should be tested prior to in-
stallation in the main chassis. Be sure to lo-
cate the crystal away from any hot tubes, etc.

The input and output are connected by
using BNC jacks on the transmitting convert-
er chassis, and short cables are run to the

rear of the main chassis, All switching is done
with relavs outside the chassis.

Receiving converter

The receiving converter is constructed on
a chassis formed from brass (same as be-

16

fore) with a partition to separate the dc
from the rf side as shown in Fig. 6. Shields
are used to isolate the stages. Refer to the
photos for parts placement and chassis lay-
out. Be sure to use short connections and
good VHF construction practices. This con-
verter has outperformed all others used pre-
viously, and takes an extremely strong sig-
nal to produce cross-modulation products.

Main chassis and final amplifier

A large 11" x 17” x 3” chassis is used for
the complete transverter. The final plate
compartment was fabricated from parts of
BC-375 tuning units cut down to a 15%” x
TYa" x 4%" box with a perforated cover. If
metal working tools are available the builder
can fabricate his own. An 8% x 19 inch
front panel contains the meters and all the
controls.

The grid and screen circuitry is enclosed
by a 8 x 6 x 12 inch inverted chassis which
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shields the input, and provides an air tight
compartment for cooling the tube. Feedthru
capacitors are used for rf suppression on the
dc leads. Filament power is supplied by a
3.6V, 10-amp transformer mounted on the
main chassis. The final plate coil is formed
from 3 turns of 3%-inch copper tubing with a
2-inch inside diameter, 3% inches long. This
makes a sturdy inductor and is supported by
the plate and output tuning capacitors. Plate
voltage is fed through RG-8/U coax, and high
voltage fittings are used at the ends. The
plate rf choke was constructed by winding
2 inches of #26 wire on a Y2-inch ceramic
stand off. A 500-pF TV door knob capacitor
is used for the HV bypass. The plate blocking
capacitor is a 500-pF high-current type, such
as those used in most commercial systems.
The description given in this article will
help the builder whether he copies this lay-

out or simply uses it for generating his own

TOP VIEW
£ 7 1/4" il
A=1/4"DIA C=3/4" DIA
B= 3/8"DIA

i
i
g
:

k g; SIDE VIEW
BRASS

SOLDER COVER
OVER THIS END

Fig. 5. Chassis layout for the six-meter transmitting
converter. The "FT" indicates the location of feed-
through capacitors.
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Photo showing inside of
transmitting converter.
Various capacitors in
foreground show a few
of many styles which

are available for YHF/
UHF use.

ideas. I find most hams would like to use
their own imagination.

The receiving converter is attached to the
rear of the main chassis. This allows adjust-
ments to be made and allows the cables to
be made shorter. The transmitting converter,
as stated before, is mounted inside the main
chassis. With the system complete, a large
cover with ventilating holes is installed over
the bottom of the main chassis. '

Control circuits

Provision for high or low power was in-
corporated in this system. When working
local stations there is no need to use 2 kW
PEP; the exciter output of 6 watts is ade-
quate. Three coax relays were used to pro-
vide the switching, allowing the transverter
to be used without turning on the final. The
relays used were 110 V dc; however, the
builder may use any relays he has available.
The block diagram in Fig. 1 shows the ar-
rangement for this high/low power switching,

Power supplies

Power supplies were built on separate
chassis. The transverter supply was built as
a complete unit and delivers the following
voltages: 4105 V for V1 oscillator plate
and the receiving converter; +250 V for the
mixer and driver; and 6.3 V ac for all the
transverter filaments. It also provides bias
for the transmitting converter. The final
screen supply was constructed on a small
chassis and mounted next to the high-voltage
supply. The final uses the following volt-
ages: —105 V bias; +300 V @ 40 mA for
the screen; and high voltage of +3000 V@
700 mA. The power supply circuits shown
are mainly for reference, as most hams have
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Fig. 6. Chassis layout for the &-meter converter
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transformers of different ratings available.
Well filtered and regulated supplies help
to make a clean signal. Refer to the various
handbooks for additional information.

A word of caution, use extreme care
around the high voltages. One slip and thats
alll You don’t get a second chance. Use a
heavy insulated screw driver to short out
the B4 line before touching the innards.

Adjustment and operation
Transmitting converter

The transmitting converter should be
tested prior to installing it in the main
chassis. This is done as follows: using a grid-

dip meter, preset all coils for the proper
frequencies. Next, with a crystal connected
to the oscillator, apply power and, using the
grid dip meter in the diode position, peak
up the local oscillator and buffer for maxi-
mum indication. Now drive can be applied
to the mixer cathode. The output of the
6360 should be connected to a dummy load
or wattmeter and all adjustments peaked
for maximum output at 6 meters. Also ad-
just the coupling links at this time. The
6US8 screen resistor should be adjusted for a
slight reduction in output power to insure
minimum spurious signals. The rf output
should now be approximately 6 watts. The
cover can now be installed over the local
oscillator and mixer section. Readjustment
of these circuits is unnecessary; this com-
pletes the transmitting converter checkout.

Top view showing the inside of the final plate
compartment. The high-Q tank circuit provides good
stability. The strap in the lower right corner is
used for neutralization. A homemade rf choke is

supported by the door knob capacitor on the rear
wall.

o
IO VAC TO SCREEN SUPPLY,
 CIRCUIT BREAKER FIL, BLOWER
o
OFF 304%
SUPPLY -
] or /7'\ ) ~ RG-8/U o
: 5 3 kV
110 VAC INPUT 1 /39741 s I
o s —p—o——-\‘c— & O HY RETURN
A 100
| 20W
I |3
O

RYI
TD RELAY
(180 SEC)

lI0 VAC TO FIL
XFMR & BLOWER

O

ON

Fig. 7. High-voltage power supply controls which are used in the 4CXI000A transverter. The 3000-volt
high-voltage supply is not shown since most builders will use what they have available in the junk box.
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Rear view showing all input and output connections.
The receiving front end on the rear of chassis
allows for adjustment and ventilation. Large com-
partment is constructed from parts of two BC-375
tuning units with a perforated cover.

Receiving converter

Local oscillator injection is required either
from the transmitting converter or another
source, while adjusting. The method for this
converter is very simple and just requires
peaking, using a stable signal such as a 100
kHz marker or a received signal on the
air. The bandpass filter can be adjusted for
the desired response; however, at this sta-
tion, all operating is done in the lowest 150
kHz of 6 meters.

Final adjustment and neutralization

The indivdual units should be checked out
prior to installatiofi to insure that the trans-
verter section is working properly. When con-
struction is complete, filament power and
cooling can be applied to the final amplifier.
Be sure the plate and screen leads are open
circuited to prevent rectification in the screen
and plate circuits.

Connect a detector and VI'VM to the out-
put connector along with a 50-ohm load.
Now apply the driving power, adjust the
level to about 500 mA on the grid meter,
peak plate tuning and output loading for
maximum level on the VTVM, adjust the
neutralizing strap near the final tube for
minimum level and check again to make sure
the grid tuning is still set for maximum out-
put. This procedure may have to be repeated
several times. Once the final is properly neu-
tralized, the amplifier will operate very
smoothly. The power output will peak at
about minimum plate current. One word of
caution—be sure the screen voltage is never
applied without plate voltage, or the screen
will draw excessive current. In normal opera-
tion the final will load to about 800 mA maxi-
mum with a very slight indication of grid

NOVEMBER 1967

current. While bench testing the final, the
watt meter was pegged on the 1200-watt
scale. With 1200 watts output, the plate in-
put was 1960 watts dec. Running continu-
ously, the amplifier showed no signs of strain
or detuning.

Summary

This system has proved to be very good.
A lot of stations have been worked every
weekend using forward scatter techniques.
The exciter and receiver at this station have
both transceive and separate frequency capa-
bilities, which really makes this system a
dream to use,

While using the amplifier on the air, pre-
catitions should be taken so the amplifier
does not exceed 2 kW PEP as limited by
regulations.

. . . K6RIL

Table 1. Coil, choke and capacitor data for
the transmitting converter.

Cl 10 pF butterfly variable. Johnson 160-211.

C2 30 pF single section. Johnson 1560-130.

C3, C4 50 pF variable. Hammarlund HF-50.

C5 250 pF variable. Johnson E[54-1.

Cé Screen bypass capacitor built into 4CX-
I000A socket.

LI, L3 28 turns number 28 enameled on 33"
slug-tuned form.

L2 2 turns number 24 insulated:; wound on
form below LI.

L4 I3 turns number 22 enameled on 33" slug-
tuned form.

L5 3 turns number 24 insulated wound around
center of L4.

Lé 10 turns number 14 tinned, 34" ID. Spaced
at center for L7.

L7 2 turns number 14 enameled, 3" ID. Ad-
just so it is inserted halfway into Lé.

L8 3 turns number 12, 11/4" ID, wound around
center of L9.

L9 4 turns number 10, |I" OD. Tap at one
turn from ground.

LIO 3 turns 3f" copper tubing, 2" ID, 314"
long.

RFCI 60 turns number 25 enameled. Wound 2"

long on 13" ceramic insulator.

Table 2. Coil data for the receiver converter
shown in Fig. 3.

LI-L5 I0 turns number 26 on /4" slug-tuned
form (white slug). The antenna is coupled
to LI through a 2-turn link around the
cold end.

L6 26 turns number 28 on 4" slug-tuned
form (red or green slug).

L7 29 turns number 28 on 14" slug-tuned

form (red or green slug). Link consists
of 2 turns wound around the cold end.
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Hank Olson W&6GXN
3780 Starr King Circle
Palo Alto, California

A Pulse Generator for the Amateur

An integrated-circuit design for testing transmitters,
receivers, audio and ATV equipment.

“What would a ham want a pulse gener-
ator for?” asks the amateur operator. “We're
not in the radar business; pulses are what
we want to eliminate, not generate!” Well,
first let's find out what pulses are; and
then find what hams can do with them.

Webster says that a pulse (as the word
applies to “radio”) is “an electromagnetic
wave or modulation thereof, of brief dura-
tion”.! This definition allows us a great deal
of latitude. However, the author feels that
when most electronics-oriented people see
the word “pulse” they think of a rectangular
wave whose “on” time is short compared to
its period.

A pulse train is shown in Fig. 1, where to
is the “on” time, and t, is the period, or
distance between similar points on adjacent
pulses. A pulse is not required, in general,
to be rectangular; it may have any of a
variety of shapes, like those shown in Fig. 2.
These special-purpose pulses are sometimes
used in pulse systems where it is desired to
carefully control the bandwidth of the pulse
signal. A pulse generator that will produce
all of the pulses of Fig. 2 is not within the
scope of this article; so we'll stick to the
common rectangular pulses of Fig. 1.

Perhaps the simplest pulse generator
known to solid-state-electronics is the uni-
junction relaxation oscillator, as shown in
Fig. 3. It puts out a train of pulses whose
repetition rate (1/ty) is controlled by R: and
C: and whose “on” time (t.) is controlled

ke

-

Fig. 1. A typical pulse train. The time t, is the
“"on' time, and t, is the period.
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Fig. 2. Other pulse shapes which may be encoun-
tered—triangular, half-sine, parabolic, trapezoidal
and gaussian.

by R: and C.. This simple circuit can pro-
vide a timing pulse for everything from an
electronic metronome to a “V.T.” fuse. With
a few slight modifications, the unijunction
relaxation oscillator can be synchronized
and the R-C charging of the emitter-capac-
itor modified to linear charging.?

Since the circuit of Fig. 3 produces a
pulse of rather short duration, we can use
it to trigger a monostable multi-vibrator to
obtain longer pulses. It is in such service
that the monostable multivibrator is called
a “pulse-stretcher”. A realization of this
simple unijunction-plus-monostable multivi-
brator type of pulse generator is shown in
Fig. 4. A pulse amplifier was added be-
tween the unijunction section and the mono-
stable multivibrator to provide both isola-
tion and the level shift necessary. The values
shown in Fig. 4 will give pulse repetition
frequencies (PRF’s) of 100 to 1000 Hz and
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Fig. 3. A simple unijunction transistor relaxation
oscillator which will generate the pulse chain. The
pulse repetition rate is determined by Rl and CI;
the on time is controlled by R2 and CI.

pulse widths of 30 usec to 500 usec. The
values of R:C: and R:C: could be switched
to provide other PRF’s and pulse lengths.
In spite of the fact that tlis simple pulse
generator has only five semiconductor pack-
ages and about a dozen other components,
it is a very useful unit to have around the

shack.

The “sync” connection to the circuit can
be either used as a sync output or sync in-
put. A negative-going wave, from a low
impedance source, put info the sync port
will synchronize the pulse generator. Or, a
negative-going pulse may be taken out from
this same “sync” port. The pulse generator
can be synchronized by waveforms which
are multiples of its free-running frequency,
and used as a divide-by-n unit.

The simple pulse generator of Fig. 4 can
be vastly improved upon, to create a gen-
eral-use amateur model. Such a pulse gen-
erator is shown in Fig. 5. By replacing the
unijunction oscillator with one using an HEP
556 integrated circuit, the need for both
+15V and +6V as circuit supply voltages
is eliminated. Only +6V must be supplied
to this more versatile pulse generator.

Since the HEP 556 (a three-input ECL
gate) oscillator puts out a rectangular wave-
form that has a logic level which is com-
patible with the HEP 558, no isolation am-

+15 N

Fig. &6 Output waveform of the circuit in Fig. 5
for minimum pulse width. The sweep speed of the
oscilloscope is | usecond per division.

plifier is necessary, The first HEP 558 is
used as a delay generator. This delay gen-
erator is a monostable multivibrator whose
output pulse triggers the following stage
at the end of its pulse. The second HEP
558, also connected as a monostable multi-
vibrator, is the pulse generator.

To add versatility, several other tran-
sistors have been added: a split-load phase
inverter, two output amplifiers, and a sync
output emitter-follower.

The waveforms in Fig. 6 show the two
(complimeritary) outputs when the genera-
tor is asked to produce its narrowest pulse.
This narrow pulse clearly shows the rise
times to be expected of our generator.

The output pulse is available either as a
positive-going pulse starting near zero and
going to nearly +6 volts, or the compliment
of this. The compliment, of course, is a
negative-going pulse starting near 46 volts
and going to nearly zero.

30mA < 4 ¢
HEP
I03 B
: §Ez | o +6
mg/' 100 E
) @ +4.8
synC (@ »—— HEP 558
a a4
B2
5 L]
o Q@ ® +12
HEP 50 120
Bl 100 - 0
AP
Sy 7 2
MYLAR
7

Fig. 4. In this pulse generator, a pulse amplifier has been added to the simple unijunction relaxation
oscillator to provide isolation and the necessary shift level.
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Fig. 5. The pulse generator of Fig. 4 can be vastly improved upon by replacing the unijunction transistor
circuit with an integrated circuit. This pulse generator will provide complimentary outputs, variable pulse
length, variable pulse repetition frequency and variable pulse delay. It will drive a capacitive-coupled

500-ohm load.

By switching the “pulse length” switch
to “SQ”, the monostable multivibrator, which
forms the pulses, becomes a simple =2 flip-
flop. In this mode, nearly perfect square
waves are produced from 10 Hz to 100 kHz
—just one half the normal PRF rate. This
feature was added, because it was so simple;
the monostable multivibrators which per-
form the “delay” and “pulse length” func-
tions are basically flip-flops modified for
monostable use.?

In the interest of simplicity, the four
ports of the pulse generator are direct-cou-
pled. Coupling capacitors, of proper size
to accommodate the particular pulse one is

using, can be added externally. Alternately,
a series dry cell or battery can be used to
adjust levels; these are best used externally.

The finished pulse generator is shown
in Fig. 7 and 8. The generator was built in
a Bud cabinet (CD-1480) for two reasons.
Firstly, this was the cabinet the author had
on hand, and secondly, the 8" x 8” panel al-
lows enough room to mount all the controls.
The circuit board picture, Fig. 8, shows all
the generator circuitry except the power-
supply. Obviously there is room to spare,
and a much smaller unit could be built if
miniature switches and pots were used.

Now that we've generated our pulses, let’s

STANCOR
PEI34
Ton |00 v
N7 VAC =g
o—{1
T
® 2000uF |+
15V

&

A requlated power supply for
the pulse generator shown in Fig.

22

73 MAGATZINE



have a look at their uses. The most commonly
used “pulse” is the square wave, which
the second pulse generator will produce.
Square waves are widely used to perform-
ance-check audio amplifiers; elementary
description of this is given in the “Motorola
Integrated Circuit Projects Handbook.™* A
more thorough section on square wave and
pulse testing of amplifiers is given in refer-
ence 5.

Since the radio telegraph, radio teletype,
and television modes of transmission are all
based on pulse sequences, a pulse generator
can be useful in the design, simulation, and
testing of amateur equipment for these
modes. The exact nature of the use of the
pulse will depend on what the user is trying
to do. If he wished to turn on a transmitter
with the pulse, we'd call it “pulse (ampli-
tude) modulation”. If he wishes to turn a
signal off with a pulse, we'd call it “blank-
ing”. Or turning a signal on for a desired
time interval, after a desired interval would
involve “delaying” and “gating”. Of course,
the uses of combinations of these functions

are limited only by the imagination.
. W6GXN
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Fig. 8 Circuit board
used in the pulse gen-
erator shown in Fig.
7. All components are
mounted on this board
except the power sup-

ply.
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square wave oufput is also available.
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From Moto-

> LEARN CODE

the right way -with

> Code Sound Language!

“The specialized language of sound'’ brings you a complete study
of the Internatmnal Morse Code. Satisfied users sa¥ —"“Complete
in every detail’’—'‘Easy to learn!""—"'CSL is the hes '”—Im:rease

YOUR receiving speed, mastar the code now! Y Y%
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CSL NR1 & NR 2 {1 tape) for the pmspectwe Huwce, Tec:hmman,
General or Amateur Extra First. 3 to 25 wpm.

CSL NR 3 & NR 4 (1 tape) for the advanced operator with a sin-
cere desire to copy code sounds at rapid speeds. How to copy
behind, etc. 25 to 55 wpm. Both tapes, plenty of copy—plain and
scrambled, numerals and punctuation.

Magnetic tape, 7” reel, dual track, 2 hours. Immediate delivery.
Send check or money order. {Spenfr which tape.) $6.35 each.

Both tapes on one order, only $13.50.

% % % Sound History Recording, Dept. 73, Box 16015, Washington, D. C. 20023
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E. R. Davisson K9VYXL
83 Crestview Drive
Greenwood, Indiana 46142

Mighty Four on Six

A low cost, four transistor transmitter for six meters.

Here is a transistorized transmitter for six
meters which is small in size (2134s” by 27),
complete with modulator, but still capable
of putting out a very respectable signal. The
modulator uses no transformers, and has a
small 1%2” speaker as the microphone, Only
four low-cost transistors are used, and actual
on-the-air reports indicate excellent per-
formance.

The transistors specified are slightly un-
conventional, in that the Motorola MPS6516,
used for the two modulator stages and for
the 50 MHz crystal oscillator stage, are low
cost (60¢), general purpose audio, and low
frequency types. However, due to an fr of
better than 200 MHz specified on the data
sheets, it will work nicely as a 50 MHz os-
cillator. Higher gain can he achieved by us-
ing transistors from this same family, such
as the MPS 6517 through MPS 6523, but
was found unnecessary on the two units
built.

The output stage is run in grounded col-
lector, with a slightly unconventional output.
Normally a circuit such as this employs a pi
output network in place of the tank shown
in Fig. 1 as Ls-C:. Since this transmitter was
to be used with only a 50-ohm antenna, and
to keep dissipation to a minimum, a fixed
tank circuit was used. The output transistor
is a Motorola MPS 6531 plastic transistor,
rated at 310 milliwatts dissipation at 25°C
ambient temperature. However, as will be
seen later, it will take more if certain pre-
cautions are adhered to. Again, this transis-
tor, from the data sheets, is sold for use in
complimentary audio output staces. How-
ever, the fr on this one is 390 MHz with a
maximum collector current of 600 mA. The
price is 75¢.
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Table 1 shows the results which can be
obtained with the transmitter. Several points
of caution should be noted. First, a heat
sink must be used on the output transistor.
The results shown were obtained with a
small heat sink measuring only 2" by 34"”. A
suitable heat sink may be made by cutting a
%" strip approximately 13" long from the
top of that next tin can vou open. If vou
have a pair of small needle-nose pliers
around, they’ll serve nicely as the form for
bending the heatsink. The shape of the MPS
6531 corresponds to this.

The second word of caution is not to use
modulation with the 24 wvolt supply. On
modulation peaks, the final mayv go poof. In-
creasing Rs would probably reduce this
chance, but due to the dissipation involved,
phone operation isn't recommended at this
voltage. Using it as a CW transmitter at this
voltage is all right because the final really
doesn’t get a chance to heat up sufficiently to
destroy the transistor.

If no modulation is obtained at the 9-volt
level, removing R« and then soldering a piece
of wire in its place should restore modula-
tion. No trouble has been experienced, how-
ever, from 12 volts and up.

As can be seen in Table 1, the output
power of the transmitter at 12 V and up,
should be sufficient to drive a tube such as a
6146. Again, 24-volt operation isn't recom-
mended, due to dissipation. Notice also how
the efficiency drops off as you raise the volt-
age. Optimum performance seems to be be-
tween 12 and 15 volts for AM operation.

With modulation, the total drain goes up
and can be as high as 200 mA on peaks at
the 18 V level, but batteries the size of D
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Fig. |I. Schematic diagram of
the six meter transmitter em-

ploying four low cost audio
transistors.
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cells would be sufficient for portable opera-
tion.

The circuit shown is for positive ground,
however NPN’s, such as the Motorola MPS
6513, could be substituted for the PNP MPS
6516, and a PNP, such as the Motorola MPS
6533, substituted for the MPS 6531 by re-
versing the power supply leads. Comparable
performance should be achieved.

Construction and testing

Fig. 2 shows the suggested printed circuit
layout for the transmitter. The foil side is
shown in 2A and the parts layout in 2B.
In order to condense the size, all resistors
are standing up on the board.

To build strictly for CW, but still have
the option for phone operation later, just do
not connect Rs and RFC 2.

Instead of wasting money on a crystal
socket, I used two pins out of a miniature
9-pin tube socket. These make a very good
substitute for a crystal socket. If you're
really brave (and rich), I suppose you could
solder the crystal directly in, but its too easy

9 volts 12 volts

Final Current 24 mA 39 mA
Power in ... 216 mw 470 mw
Power out ... ... 138 mw 296 mw
Dissipation ................... 78 mw |74 mw
Efficiency oooooveeceen.. 649, 63%
Total Circuit Drain ... 50 mA 73 mA

No Modulation

Table |I.

NOVEMBER 1967

to destroy the crystal.

The coil form for the oscillator stage was
a plastic form, but could be ceramic or
phenolic. A %4” form would probably work
just as well.

Build up the oscillator stage first. Using
a grid dipper (or a receiver tuned to six
meters), check to insure the stage is oscillat-
ing at 50 MHz. Don’t worry about tuning
this stage up at this time, as it'll only change
when vou work on the final.

Next, build the final stage. Temporarily
solder only one end of Rs (the end which
goes to RFC 1). This is the 10 ohm resistor.
Insert a milliameter in series with the resistor
and the power supply leads.

If possible, start with no higher than 9 V
initially. With voltage applied, an indication
of current should now be seen. If it isn't,
tune the osciliator. When current is evident,
tune the oscillator stage for maximum read-
ing on the milliameter. If no reading is ob-
tained, reverse the leads on L.

Next, using an insulated tool, spread or
squeeze the turns on Ls as necessary, watch-

15 volts 18 volts 24 volts
49 mA 60 mA 83 mA
735 mw |.080 watis |.980 watts
408 mw 560 mw 795 mw
327 mw 520 mw |.185 watts
55.5% 52%, 40%

90 mA 110 mA 145 mA

Performance of the Mighty Four on Six with various power supply voltages.

25

e i



-E I.
s o R WAL W
28T 10 RFCI =
T
ANT GND

Fig. 2 Suggested printed circuit board for the
transmitter. The foil side is shown in 2A and the
parts location in 2B.

ing the meter for minimum current. Repeat
several times until youre sure you have

maximum drive from the oscillator and mini-
mum current in the final.

As mentioned previously, the output is
slightly unconventional. Tuned up in this
manner, the dissipation is kept down, but
doesn’t produce the maximum output. At a
sacrifice in dissipation, the output can be
greatly detuned (for instance—removal of Cs)
and more output achieved. Make sure, of
course, that you have a 50-ohm dummy load
connected while tuning. The results shown
in Table 1 will give yvou some idea of the
current to expect.

Finally, build up the modulator section,
connect a 75- to 100-ohm speaker, and ap-
ply voltage again. Check with a receiver to
tell quickly if the modulator is working. The
meter, in series with Rs, should show some
deflection with modulation.

With a low-impedance dynamic mike, you
may have to increase Rs somewhat for best
modulation. A scope check on modulation
showed that close to 100% modulation was
obtained fairly easily, so a check wouldn’t
hurt if you have a scope available.

Next time someone asks vou what vour
rig is, you can tell them that you're running
four audio transistors to the antenna—the
Mighty Four on Six, that is.

oo e KOVXL

Vector 25X Experimenter’s Kit

There’s an unrecognized bargain on the
market in the form of Vector's 25X Experi-
menter’s Chassis Kit. This collection of hard-
ware goes for about $20, and somehow their
Sales Department has let it go with a really
inadequate description. When I received one
of these kits, the first thing I noticed was
its considerable weight. Further investiga-
tion showed the Vector Co. has succeeded
in putting a little bit of almost everything
into it, without making quantities so small
as to be hints rather than helpful.

The materials provided are about equally
distributed between supplies for vacuum tubes
and for solid-state breadboarding. Several
different varieties of spring clip and solder
lugs are included. A large piece of Vector
board and four heavy aluminum channels
make up a chassis-like structure and suggest
more elaborate assemblies. Mounting mater-
ials for both small and power transistors, a
quantity of wire, some push-on interconnect-
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ing leads, and many smaller items are also
included. The tube sockets and mounting
assemblies may seem a little inappropriate,
but after all, we are still using a lot of tubes.

Perhaps “Basic Laboratory Kit” would have
been a more descriptive title. Everything can
be replaced from Vector or from general
stock in order for the kit to remain useful
indefinitely. A couple of mighty handy tools
are thrown in for good measure. All this
looks like a good thing for the fellow who
likes to design his own gear, and for the
beginner who needs to get a quick look at
lots of circuits without getting carried away
by any of them.

The 25X Experimenters Kit is listed in
Allied Electronics, Burstein-Applebee, and in
Cramer Electronics catalogs. Some less ex-
pensive but simpler kits are also listed in
these, and in the Lafayette Radio catalogs.
You can find them easily from the manu-
facturer’s index: Vector. . . . W2DXH
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WATTMETER
W-4 $4950

Reads forward and reflected
power directly in watts (VSWR
from nomogram). Two scales in
each direction. 200 and 2000
watts full scale. Calibration ac-
curacy = (5% of reading + 2
watts) on 200 watt scale; = (5%
of reading + 20 watts) on 2000
watt scale. Size: 512" H x 334"
Wx4” D.
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MN-4... $69.95
200 watts

MATCHING NETWORKS

General: With integral VSWR meter and RF wattmeter. Matches 50 ohm resistive trans-
mitter output to coax antenna feedline with VSWR of up to at least 5:1 whether resistive,
capacitive or inductive. Covers ham bands 80 thru 10 meters. Has alternate output for
tuning up into external dummy load. Meter reads forward power directly and VSWR
directly, or can be calibrated to read reflected power directly in watts. Size: 547 H x
10342” W x 8” D. Matching network can be switched in or out with front panel switch.

Continuous Duty Output: MN-4, 200 watts; MN-2000, 1000 watts (2000 watts PEP).

Meter reads forward power directly: MN-4, 300 watts full scale with accuracy + (5% of
reading -+ 3 watts); MN-2000, 2000 watts full scale with accuracy +— (5% of reading
-+ 20 watts), and 200 watts full scale with accuracy —+ (5% of reading -+~ 2 watts).

MN-2000 only: Up to 3 antenna connectors can be selected by front panel switch.

2000 watts PEP

FET CONVERTERS AND ACCESSORIES

GENERAL # Low noise ® Improved
cross modulation performance e
Uniform gain across band e En-
tirely solid-state e Zener regulated
crystal oscillator ® Improved image
rejection @ Low spurious response,

SC-2 and SC-6: # [nput and Output
impedances: 50 ohms o |F Range:
14 to 18 MHz * Power: 18 VDC at
40 Milli-amps *® Frequency Range:
SC-2 144 to 148 MHz, SC-6 50 to 54
MHz ® Cross Modulation: SC-2 30
mV, SC-6 50 mV, 1009% modulated
undesired signal at antenna termi-
nals to produce 19 modulation of
desired signal e Noise figure: SC-2
2.5 dB, SC-6 4.0 dB. @ Size: 634” L
X434, "Wx2%i"H e Wt: 1 |b. 5 oz.

CPS-1
Power
Supply
* for SC-2
== and SC-6
$12.50

A /
| SC-6 $64.50 _, CPS-1 e Silicon diode bridge circuit:
\ for® meters / output—18V DC at 100 milliamps e

SC-2 $69.00

| for2meters /  Size 34”7 Lx 4%” Wx 24" H o

Wt: 17 oz
ity SCC-1
—_— B VHF Xtal
i : Calibrator

s %5 $24.50

SCC-1 e Crystal controlled 100 KHz
FET oscillator ® Integrated circuit
divider gives 50 KHz markers e
Output 2000 MV at 14 MHz, 250 MV
at 50 MHz, 5 MV at 144 MHz. Size:
CPS-1, Wt: 11 oz.

CC-1 Converter Console. . .$24.50

Has space for both 2 and & meter Convert-
ers, power supply, xtal calibrator and extra
converter. Switch position permits receiver
to be used direct.

=
: -
e
R
Sk
e

crystal-controlled channels

and transmit with crystal

" Crystal Control Unit for TR-4
¥ s & Model FF-1....$24.50 .

® Plugs into socket in bottom of TR-4 e Gives two
in ham bands e
position switch provides: (1) transceive with VFO, (2) |
transceive with either crystal, or (3) receive with VFO

STACKING
ASSEMBLY
for 4-line Receiver
and Transmitter.

Saves desk space or for
mobile use. .,

$15.00

Three-

T e

Prices and specifications subject to change without notice.

Dept. 3117

R. L. DRAKE COVMIPANY . MIAMISBURG, OHIO 45342 U.S.A.




Incentive Licensing

The report we had last month on incentive licensing was
of necessity quite brief since it came out just before we
went to press. Here is the complete story.

On the 24th of August the Federal Com-
munications Commission adopted an amend-
ment to the Amateur Radio Service Rules
for incentive licensing. As we noted in our
brief report last month, the new regulations
include a new class of license, the Advanced
Class, exclusive band segments for the Ama-
teur Extra and Advanced Class licensees,
a two-year Novice license term and deletion
of Novice radiotelephone privileges on two
meters.

In adopting the new regulations, the Com-
mission noted that, in addition to comments
filed by organized amateur groups, over 1700
formal comments representing the views of
about 4000 licensees were received in re-
sponse to the Notice of Proposed Rule Mak-
ing issued in April, 1965. Each of these
comments were considered, and since the
majority were written in an intelligent and
thoughtful manner, they were very helptul.

It is interesting to note that the proposed
incentive licensing program was endorsed
bv two out of every three of the comments.
The favorable comments supported the Com-
mission’s view that, in order to justify the
continued allocation to the Amateur Radio
Service of a substantial portion of the spec-
trum in the face of the incessant and impor-
tant demands of the other radio services,
there must be continuing movement towards
the goals set forth in Section 97.1 of the
Rules. Namely, “Encouragement and im-
provement of the amateur radio service
through rules which provide for advancing
skills in both the communication and tech-
nical phases of the radio art.”

The main arguments against the proposal
which were received were apparently based
on the contention that an incentive licensing
program would have no long-range effect. It
was felt that the amateurs who studied for
the higher classes of licenses would fall back
to their old level of proficiency and compe-
tence after achieving the higher license. The
Commission did not accept this view because
education and training in any field of en-
deavor leads to a certain amount of per-
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manent improvement., They concluded that
an amateur who develops his skills and
increases his knowledge to the extent re-
quired for the higher class license would re-
tain a significant amount of that proficiency
and learning.

New Advanced Class

Many of the comments recommended that
the Advanced Class licensees be granted
“grandfather” privileges to the new higher
class license. Since these licensees qualified
by examination for the incentive privileges
in effect prior to 1952, and have had at least
15 years operating experience, they presum-
ably have the qualities which incentive licens-
ing is trying to foster, Accordingly, the
Commission adopted the recommendation for
“grandfather” rights to the new license. Pres-
ent holders of the Advanced Class license
will be renewed as such with all the privi-
leges and status pertaining to the new Ad-
vanced Class license,

A large number of comments in favor of
the new license suggested that it be made
available to any lower class licensee without
a one year waiting period. They contended
that, although the primary purpose of the
incentive licensing proposal was to encourage
licensees to upgrade, it would. actually dis-
courage them by imposing license tenure and
waiting time requirements. Also, it was fre-
quently recommended that the proposed 16 .
word per minute code test requirement for
the new license be reduced to 13 words per
minute, the requirement for the General and
Conditional Class licenses. In most cases
the basis for this recommendation was that
an increased code speed bears little relation-
ship to the radio-telephone privileges which
were proposed for holders of the new higher
grade license. Therefore, the increased code
speed requirement would present an unwar-
ranted deterrent to obtaining the new Ad-
vanced license.

Since both of these suggestions were con-
sidered valid by the Commission, the new
Advanced Class license will be available
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to any eligible applicant who successtully
passes a code test of 13 words per minute
and a written examination. Since the code
test is 13 words per minute, code test credit,
as well as credit for those parts of the
written examination which are required for
the General Class license, will be given to
applicants who hold the General Class l-
cense.

Amateur Extra Class

In view of the new higher class of license,
the Commission, in its Notice of Proposed
Rule Making, invited comments as to whether
there was sufficient interest and utility in the
retention of the Amateur Extra Class license.
Most of the comments in this regard urged
continuation of the Amateur Extra Class.
As one comment noted, “It’s utility is logical
with respect to the proposed Amateur First
Class license in that it ofters turther oppor-
tunity for individual maturation . . . 7 In
addition, the Commission noted that the
number of Amateur Extra Class licensees
increased a little over 25% in little more than
a year. On the basis of these factors, the
Commission concluded that the continued
issuance of the Amateur Extra Class license
as part of the incentive licensing proposal
was appropriate and warranted.

Exclusive frequencies

In the original proposal, the Commis-
sion, as an incentive for the upgrading of
licenses, proposed the reservation of fre-
quency segments in the 2, 6, 15, 20, 40
and 80 meter bands for the exclusive use ot
the higher class licensees. In a majority of
comments exclusive frequency privileges
were endorsed as the most meaningtul in-
centive which could be oftered to the ama-
teurs. They also favored the reservation
of those frequencies which are most at-
tractive and useful to the licensee.

An important exception pertained to the
fact that there was no provision in the origi-
nal proposal for any exclusive radio-telephone
segments for holders of the Amateur Extra
Class license. It was felt that this resulted
in a total lack of incentive for amateurs who
are primarily interested in radiotelephony
to advance to this license class.

The Commission concluded that the pro-
posal for the reservation of frequency seg-
ments for the exclusive use of higher-class
licensees as the incentive for license upgrad-
ing should be adopted. It was further de-
termined that the Amateur Extra Class li-
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censees would be, in addition to the ex-
clusive CW segments originally proposed,
exclusively entitled to operate in the radio-

telephone segments 3800 to 3825 kHz and
21250 to 21275 kHz.

A time schedule was adopted which pro-
vides that the reservation of about one halt
of the exclusive band segments will be im-
plemented on November 22, 1968, and the
other half on November 22, 1969. Notwith-
standing this schedule, the Commission in-
tends a careful review, and if it is determined
that there is insufficient occupancy of any
part of the reserved frequency segments,
then the effective date of the time schedule
will be stayed in whole or in part, which-
ever is appropriate.

A small number of comments recom-
mended a power reduction for lower-class
licensees with maximum authorized power
reserved for the higher classes. This was
not regarded as feasible by the Commis-
sion for several reasons. First of all is the
likelihood that power limitations would pre-
sent numerous enforcement difficulties. Also,
the Commission noted that since a great
many amateurs do not need or utilize maxi-
mum power, power limitations are not par-
ticularly meaningtul, at least to these li-
censees, and therefore, would not provide
the desired incentive.

In the proposal contained in Docket
15928, 144 to 145 MHz was also proposed
as an exclusive frequency segment for high-
er-class licensees. Many amateurs maintained
that since this band is very useful for experi-
mental operation, it should continue to be
available to all licensees. The Commission
agreed with these comments, and theretore,
deleted the proposed 144 to 145 MHz reser-
vation from the adopted regulations.

Distinctive call signs

It was originally proposed that amateurs
would be assigned distinctive call signs to
denote the licensee’s operating privileges.
The primary purpose of the distinctive call
signs was to enable the Commission’s moni-
toring personnel to readily determine whether
individual amateurs were operating within
the range of their privileges.

A very large percentage of the amateurs
who sent in comments objected strenuously
—usually because they had become both at-
tached and widely associated with their call
signs. As one comment noted, “Most amateur
radio operators regard their call signs as next
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to importance to their names . . .

The FCC is sympathetic to the importance
which most amateurs attach to their present
call signs. In as much as most of the present
call signs would be changed to some ex-
tent, they re-examined the basis for this
proposal. They have concluded that there
are two factors which will serve the effec-
tive administration and enforcement of the
Amateur Radio Service without the distinc-
tive call signs, at least at this time.

First, they feel that they can rely upon
most amateurs to operate within the limits
of prescribed authority and to largely reg-
ulate their own radio service. Second, auto-
matic data processing equipment now makes
listings of amateurs available which show
their operating class. In fact, this has al-
ready been included in the latest edition
of the Radio Amateur Callbook. With this
information readily available to monitoring
personnel for prompt identification purposes,
enforcement requirements remain minimal.
With these factors in mind, the Commission
decided not to adopt the proposal for dis-
tinctive call signs at this time.

From the wording of the proceeding, it
is apparent that the Commission is not adopt-
ing the distinctive call signs now, but they're
leaving the door open. If the amateurs do
not continue to police themselves, and en-
forcement of the exclusive frequency seg-
ments becomes a problem, they will prob-
ably take a closer look at distinctive call

signs.

Two-letter calls

One aspect of the proposed call sign sched-
ule included the assignment of two-letter
calls to Extra Class licensees. At the pres-
ent time there are approximately 8,000 of
these calls available for assignment. There-
fore, to reflect longevity and/or attainment
in amateur licensing, these calls, in addi-
tion to being available to previous holders of
two-letter calls, will also be assigned to
Amateur Extra Class licensees who submit
proof that they held an amateur radio oper-
ators license issued by the United States
Government 25 years or more prior to the
date of application. The $20.00 special call
sign request fee will be applicable to these
requests, but applicants will not be permitted
to select specific two-letter calls, And, new
holders of these call signs will be limited to

one such assignment since there are so few
available.,
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Present holders of two-letter call signs
can continue to hold them even if they
do not meet the criteria noted above. Also,
former holders of a specific two-letter call
sign may regain that call if it is available
in accordance with Section 97.51 (a) (1)
and (2) of the regulations.

Novice Class

The Commission proposed that new holders
of the Novice Class license would be given
a two-year non-renewable license in place of
the present one-year non-renewable term.
They also proposed that the Novice radio-
telephone privileges in the frequency seg-
ment 145 to 147 MHz be deleted.

The extension of the Novice Class term
was intended to afford these licensees ad-
ditional time for developing their proficiency
and knowledge before attempting to ad-
vance to a higher class. Also, deletion of
radio-telephone privileges was designed to
foster their code proficiency. It has been
proven that all too often the Novice spends
too much of his term on phone, and when
his license expires, he is not able to qualify
for the General ticket.

The FCC reports that almost without ex-
ception the comments on the two Novice
proposals supported them. Since the Com-
mission ftelt that the considerations which

prompted these proposals remain valid, they
were both adopted.

Conditional Class

The Commission also proposed that the
Conditional Class license would no longer
be available to new applicants who claim
eligibility solely by virtue of active duty in
the armed forces. However, with the recent
increases in the armed forces, they felt that
the adoption of this proposal could ad-
versely affect many people on active duty.
Therefore, they decided not to adopt this
proposal at the present time.

Summary

We have been waiting a long time for the
outcome of the incentive licensing proposal,
and the new regulations which go into effect
on November 22, 1967, are more than fair.
None of the exclusive band segments go into
effect until November 22, 1968 so there
is more than adequate time for everyone in-
terested to qualify for a higher class license.

If youre primarily interested in operating
on the phone bands, and presently hold a
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General Class license, all you have to do
is pass the advanced technical test—there
are no additional code speed requirements.
The Advanced Class license that vou ob-
tain will give you all but two 25 kHz phone
assignments—one on 80, the other on 15.

If youre interested in operating CW, the
lower 25 kHz (lower 50 kHz in two years)
of the bands are available when you quality
for the Amateur Extra Class. If you are pri-
marily a CW operator, the 20 words per
minute shouldn't be too much of a problem.
The more advanced technical test might be
a challenge, but with a little book work
this shouldnt be too tough either.

The amateur who is going to have to
work the hardest is the phone man who wants
to operate on the two exclusive 25 kHz
Amateur Extra phone bands on eighty and
fifteen meters. His code may be a little
rusty, but with some concentrated effort it
is possible. And, it is a small price to pay
for full operating privileges.

I must agree with the FCC when in con-
cluding they said, “In reaching its conclu-
sions, the Commission has made every reason-
able effort to provide an opportunity for the

Part 97 of the Commission’s Rules is

97.7 Privileges of the operators licenses

(a) Amateur Extra Class and Advanced Class. All
Authorized amateur privileges including execlusive fre-
quency operating authority in accordance with the
following table (see Table 1), effective on the dates
shown.

(b) General Class and Conditional Class. All auth-
orized amateur privileges except those exclusive fre-
quency operating privileges which are reserved for the
Advanced Class and/or the Amateur Extra Class.

(¢) Technician Class. All authorized amateur privi-
leges on the frequencies 50.25-54 MHz and 145-147 MHz
and in the amateur frequeney bands above 220 MHz.

Note: Technician class licensees may additionally
operate on the frequenecies 50-50.25 MHz until

November 22, 1968, and 50.1-50.25 MHz until
November 22, 1969.
(d) Novice Class. Those amateur privileges desig-

nated and limited as follows:
(1) The de plate power input to the vacuum tube
or tubes supplyving power to the antenna shall not
exceed T5 watts, and the transmitter shall be ecrystal
controlled :
(2) Operation on the frequency bands 3700-3750
kHz, 7150-7200 kHz, 21.10 to 21.25 MHz, and 145-147
MHz is authorized for radio-telegraphy using only
type A-1 emission.
Note: Novice Class licensees may additionally
operate until November 22, 1968, on 145-147 MHz
for radiotelephony using types of emission as set
forth in 97.61.

Section 97.9(b) is amended to read as follows:

97.9 Eligibility for new operator license.

" * * * " » #* o " # * o *

(b) Advanced Class. Any ecitizen
the  United States.

* * ® ¥ L *® = * L #* * * L
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remodeling and revitalization of the Amateur
Radio Service without changing its basic
character and spirit and without depriving
any amateur licensee of the major portion
of his present operating privileges. It re-
mains only for the licensee to prove him-
self and to improve the Amateur Radio
Service by voluntarily upgrading his license
to the highest level of achievement of which
he is capable. We are confident that we
can rely upon the amateurs in this regard,
and that, therefore, this incentive licensing
program will result in a radio service which
will be a source of pride to both amateur
licensees and the Commission.”

Get the books off the shelf, listen to the
code practice sessions on WIAW and let’s
get with it. Right now you have a year to
prepare; don’t wait until it is too late. We'll
try to help you as much as we can—watch for
a big technical series designed for the Ad-
vanced and Amateur Extra Class license ex-
aminations starting next month in 73. We
can't help you with your code speed—all that
takes is practice. But don’t wait too long—
start right now.

o i NW1IDTY

amended as follows:

Section 97.2] v amended to read as follows:
97.21 Examination elements,

Examinations for amateur operator privileges will
comprise one or more of the following examination
elements:

(a) Element 1(A): Beginners’ code test at five (5H)
words per minute ;

(b) Element 1(B): General code test at thirteen
(13) words per minute:

(c) Element 1(C): Experts' code test at twenty (20)
words per minute:

(d) Element 2: Basic law comprising rules and
regulations essential to beginners' operation, ineclud-
ing sufficient elementary radio theory for the under-
standing of those rules:

(e) Element 3: General amateur practice and regu-
lations involving radio operation and apparatus and
provisions of treaties, statutes, and rules affecting
amateur stations and operators ;

(f) Element 4(A): Intermediate amateur practice
involving intermediate level radio theory and oper-
ation as applicable to modern amateur techniques, in-
cluding, but not limited to, radiotelephony and radio-
telegraphy ;

(g) Element 4(B): Advanced amateur practice in-
volving advanced radio theory and operation as
applicable to modern amateur techniques, including,
but not limited to, radiotelephony, radiotelegraphy,
and transmissions of energy for measurements and
observations applied to propagation, for the radio
control of remote objects and for similar experimental
purposes.

Section 97.23 is amended to read as follows:
97.32 Examination requirements,

Applicants for original licenses will be
to pass the following examination elements:

(a) Amateur Extra Class: Elements 1(C), 3, 4(A),
and 4(B) ;

required
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(b) Advanced Class: Elements 1(B), 3, and 4(A) ;

(¢) General Class and Conditional Class: Elements
1(B) and 3:

(d) Technician Class: Elements 1(A) and 3;

(e) Novice Class: Elements 1(A) and 2.

Section 97.25(c) is amended to read as follows:
97.25 Examination credit.

(¢) An applicant for the Amateur Extra Class
operator license will be given credit for examination
elements 1(C), 4(A), and 4(B), if he so requests
and submits evidence of having held & wvalid amateur
radio station or operator license 1issued by an
agency of the United States Government during or
prior to April 1917, and qualifies for or currently
holds a valid amateur operator license of the General

or Advanced Class.
* * * * * " > " i’ * # * *

Section 97.29(a) is amended to read as follows:
97.29 Manner of conduecting examinations.

(a) The examination for Amateur Extra, Advanced,
and General class of amateur operator licenses will
be conducted by an authorized Commission employee
or representative at locations and at times specified
by the Commission.

* * * * * ® - ® * * = = E
Section 97.31(b) is amended to read as follows:
97.31 Grading of examinations.

L ] ] E | = ik w L ] ] = & k| ] L]

(b) Seventy-four percent (749;) is the passing grade
for written examinations. For the purpose of grading,
each element required in qualifying for a particular
license will be considered as a separate examination.
All written examinations will be graded only by
Commission personnel.

Section 97.33 is amended to read as follows:
97.33 Eligibility for re-examination.

An applicant who {fails an examination for an
amateur operator license may not take another
examination for the same or higher class amateur

PHONE ALLOCATION

Extra Class Advanced Class

3.825- 4.0

7.2 —-7.3
14.2 -14.35
21,275 21.45
28.5 =-29.7
200.1 -54.0

November 22,
1968

L]

operator license within 30 days, except that this
limitation shall not apply to an examination for an
Advanced or General Class license following an
examination conducted by a volunteer examiner for
a Novice, Technician, or Conditional Class licéense.
Section 97.51(a) (5) is amended to read as follows:
Assignment of call signs.

L * & * L * = * * = ® * =

(a)

(5) One unassigned two-letter £all sign (a call
sign having two letters followl the numberal)
may be assigned to a previous holder of a two-
letter call sign the prefix of which consisted of
not more than a single letter. Additionally, a two-
letter ecall sign may be assigned to an Amateur
Extra Class licensee who first held an amateur
radio operator license issued by the Commission, or
by one of its predecessor agencies, 25 years or more
prior to the receipt date of an application for such
assignment. Applicants for two-letter call signs are
not permitted to select a specific assignment except
in accordance with subparagraphs (1) and (2) of
this paragraph.

¥ E E E & E ® & £ & L ] - *®

Section 97.59(a) and (b) are amended to read as
follows:
97.59 License term.

(a) Amateur operator licenses are normally wvalid
for a period of 5 years from the date of issuance of a
hew or renewed license, except the Novice class which
is normally wvalid for a period of 2 years from the
date of issuance.

(b) The license for an amateur station is normally
valid for a period of 5 years from the date of issu-
ance of a new or renewed license except that an
amateur station license issued to the holder of =a
Novice Class amateur operator license is mnormally

valid for a period of 2 years from the date of
issuance. =

CW ALLOCATION

Advanced and

General Class General Class

Extra Class

3.525- 4.0
7.025- 7.3
14.025-14.35
21.025-21.45
28.0 -29.7
50.0 -54.0(A)
50.1 =-54.0(G)

14.235 - 14.350
21.3 -21.45
28.0 -29.7
0.1 -54.0

3.825- 4.0
1.4 = 7.8
14.2 - 14.356
21.275~ 21.45
2B.5 -129.7
20.1 -54.0

November 22,
1969

3.9 - 4.0 . . 3.55 - 4.0
7.25: =« 1.3 : . 7.05 - 7.3
14.275 - 14,35 . 14.05 -14.35
21.35 - 21.45 21.05 - 21.45
28.5 -29.7 . [ 28.0 - 29.7
50,25 - 54.0 : 50.0 - 54.0 (A)
50.25 - 54.0 (G)

1. The only change in Technician Class privileges occurs in the 50-MHz band. Until November 22, 1968,
the Technician Class licensee is authorized all 6-meter privileges from 50.0 to 54.0 MHz. He may operate on
the frequencies 50.1 to 54.0 MHz after November 22, 1968, and on the fruquan:ies 50.25 to 54.0 MHz after

November 22, 1969.

2. Novice Class licensees are authorized radio-telegraphy operation on 3700-3750 kHz, 7150-7200 kHz,
21.10-21.25 MHz and 145-147 MHz using only A-I emission. Additionally, Novice Class licensees may
operate radiotelephone on 145-147 MHz until November 22, 1968.
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More than 5 million two-way trans-
mitters have skyrocketed the demand
for service men and field, system, and
R & D engineers. Topnoich licensed
experts can earn $12,000 a year or
more.You can be your own boss, build
your own company. And you don't
need a college education to break in.

Huw WOULD YOU LIKE to earn $5 to
$7 an hour...$200 to $300 a week
...310,000 to $15,000 a year? One of
your best chances today, especially if
you don’t have a college education, is
in the field of two-way radio.

Two-way radio i1s booming. Today
there are more than five million two-
way transmitters for police cars, fire
trucks, taxis, planes, etc. and Citizen’s
Band uses—and the number is grow-
ing at the rate of 80,000 new transmit-
ters per month

This wildfire boom presents a solid
gold opportunity for trained two-way
radio service experts. Most of them
are earning $5,000 to $10,000 a vear
more than the average radio-TV re-
pair man,

Why You'll Earn Top Pay

One reason is that the U.S. doesn't
permit anyone to service two-way ra-
dio systems unless he is licensed by
the FCC (Federal Communications
Commission). And there aren’t enough
licensed experts to go around.

Another reason two-way radio men
earn so much more than radio-TV
service men is that they are needed
more often and more desperately, A
two-way radio user must keep those
transmitters operating at all times,
and must have them checked at regu-
lar intervals by licensed personnel to
meet FCC requirements.

This means that the available li-

censed expert can “‘write his own
ticket” when it comes to earnings.
Some work by the hour and usually
charge at least $5.00 per hour, $7.50
on evenings and Sundays, plus travel
expenses. Others charge each cus-
tomer a monthly retainer fee, such as
$20 a month for a base station and
$7.50 for each mobile station. A sur-
vey showed that one man can easily
maintain at least 15 base stations and
85 mobiles. This would add up to at
least $12,000 a year.

How to Get Started

How do you break into the ranks of
the big-money earners in two-way ra-
dio? This is probably the best way:

1. Without quitting your present job,
learn enough about electronics funda-
mentals to pass the Government FCC
License. Then get a job in a two-way
radio service shop and ““learn the
ropes’” of the business.

2. As soon as you've earned a reputa-
tion as an expert, there are several
ways you can go. You can move out,
and start signing up your own cus-
tomers. You might become a fran-
chised service representative of a big
manufacturer and then start getting
into two-way radio sales, where one
sales contract might net you $5,000.
Or you may be invited to move up
into a high-prestige salaried job with
one of the same manufacturers.

The first step—mastering the fun-
damentals of Electronics in your spare
time and getung your FCC License—
can be easier than vou think.

Cleveland Institute of Electronics
has been successfully teaching Elec-
tronics by mail for over thirty years.
Right at home, in your spare time, you
learn Electronics step by step. Our
AUTO-PROGRAMMEDTM lessons and
coaching by expert instructors make

evervthing clear and easy, even for
men who thought they were “poor
learners.” You'll learn not only the
fundamentals that apply to all elec-
tronics design and seryicing, but also
the specific procedures for installing,
troubleshooting, and maintaining two-
way mobile equipment,

Your FCC License...
or Your Money Back!

By the time you've finished vour CIE
course, you'll be able to pass the FCC
License Exam with ease. Better than
nine out of ten CIE graduates are able
to pass the FCC Exam, even though
two out of three non-CIE men fail
This starthing record of achievement
makes possible our famous FCC Li-
cense Warranty: you’ll pass the FCC
Exam upon completion of your
t_:mtl_rsl? or your tuition will be refunded
in full.

Find out more. Mail the bound-in
post-paid card for two FREE books,
“How To Succeed In Electronics’ and
“How To Get A Commercial FCC
License.” If card has beén detached,
send your name and address to CIE
at the address below.

ENROLL UNDER NEW G.I. BILL I

All CIE courses are available under
the new G.I. Bill. If you served on
active duty since January 31, 1955,
or are in service now, check box on
card for G.l. Bill information. I

o
CIE

Cleveland Institute

of Electronics

1776 E. 17th St., Dept. ST-17
Cleveland, Ohio 44114

How to get into one of today's hottest
money-making fields—servicing 2-way radios !
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He's flying high. Before he got his CIE training and FCC License, Ed Dulaney’s o»

........
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professional skill was as a commercial pilot engaged in crop dusting. Today he has
his own two-way radio company, with seven full-time employees, ‘I am much better
off financially, and really enjoy my work,” he says. “I found my electronics lessons
thorough and easy to understand, The CIE course was the best investment I ever made.”

NOVEMBER 1967

Business is booming. August Gibbemeyer
was in radio-TV repair work before study-
ing with CIE, Now, he says, ""we are in
the marine and two-way radio business,
Our trade has grown by leaps and bounds,"
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Gus Gercke K6BIJ
Box 143
Weimar, California 95736

Feeding the Cat Underwater

Underwater Radio

Fig. |. Vertically polarized underwater antenna used
by KéBIJ for controlling a radio-controlled submarine
below the surface. Good results were obtained in

tests from dc to 4 MHz.

It all started when I went to a lake in
San Francisco's Golden Gate Park, to take
some movies of radio controlled model boats.
In talking to the people who were operating
these boats, I learned they knew of no
radio-controlled submarine built as vyet,
which could be controlled while completely
submerged. A search of RC magazines, both
in this country and in England, revealed

Radio-controlled submarine used by K&BIJ in his
underwater radio propagation tests.

34

only brief mention of a couple of subs which
lost control the moment their antennas
touched the water.

By investigating the subject a little further,
it was learned that the Navy is talking to its
subs while they are submerged, using Morse
code on a low frequency around 18 kHz.
They are using lots of power to get through.
The subs, presumably, only sit up and listen.
The higher frequencies are considered use-
less for this purpose, as water “short cir-
cuits” them or something.

I was unable to determine who made this
brilliant conclusion, or what his test setup
was, but I think he goofed. Most probably,
he was unable to couple the output of his
transmitter to the water, and lost everything
at the water/antenna junction.

A little waterproof transmitter was built
with a modulated output of one miliwatt
which was crystal controlled on 4 MHz.
It's output was coupled to an “antenna”

The I-milliwatt, 4 MHz transmitter used by KéBIJ
in his underwater propagation tests. The receiver is

a Japanese transistor model that covers the marine
band up through 4 MHz.
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Top view of the under-
water - radio - controlled
catamaran showing the
10V Ni-Cad toothbrush
battery and control de-

vices.

At
ﬁﬁﬁﬁﬁ
s

consisting of two pieces of heavy copper
braid, about a foot long on each side of the
transmitter. This contraption was “drowned”
30 feet off shore, in a lake about 5 feet deep.
It rested about a foot off the bottom. The
receiver was a Japanese transistor radio with
a “marine band” which extended to 4 MHz
and had no rf stage. The antenna was about
20 feet of bare wire which was submerged,
except for the middle where it made a single
turn around the receiver. When I turned the
receiver on, the signal was there, but it was
a maximum distance. This test was repeated
with an 8.5 MHz crystal with about the same
results.

At this point, I felt a need to build a
radio-controlled submarine. I constructed
one using two Clorox bottles, glued back to
back. I used N-Cad batteries with a car
heater motor for the propeller, and a smaller
motor for the rudder. Various receivers were
used in the “brain", and various frequencies
B i o
P
b :
, ¢

1'4"4

» ﬁ ATy

Battom view of . the hea:hed r&dm r:nn'lrnlled ::afa-
maran showing the drive propeller and motorized
rudder control. This "cat" could be completely con-
trolled by a radio transmitter and antenna mounted
beneath the surface of the water.

"M
(s
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were tested from de to 4 MHz.

(L

A surface boat (catamaran) was built. The
cat was fed an underwater signal which was
picked up about a foot below the hull from
a little lead ball suspended on a flexible
cable which was insulated for three quarters
of it'’s length by plastic tubing.

With this set-up, it was possible to de-
termine that:

1. A quarter watt was sufficient output
from the transmitter to give the sub, or
the catamaran, a range of about 60 feet.

2. Frequencies in the shortwave range do
go through the water, and can be used for
remote control, teletype, telemetry, voice,
and TV communications. The range can be
up to a few miles with good equipment.

3. Propagation takes the form of a familiar
picture of magnetic filings on a piece of

S S e

i, i

LINES SHOWING SIGNAL PROPAGATION

o

Bird's eye view of the vertically polarized
|, showing the wavefront of

Fig. 2.
antenna shown in Fig.
a propagating signal.
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These Distributors Have INSTANT LETTERING®
Dry Transfer Marking Kits in Stock

ALABAMA

Electronic Supplies, Inc.
Birmingham

Electronic Whaolesalers
Mock Electronics, Inc.
Huntsville

ARIZONA
Kierultf Electronics
Phoenix

CALIFORNIA

Yale Radio Electric

Hollywood

Mewark Electronics Ceo., Inc.

inglewood

Scott Radio Supply Co.

Long Beach

Radio ¥froduct Sales, Inc.

Los Angeles

Elmar Electronics

ML, View

Brill Electronics

Dakland

Zack Electronics

Palo Alto

Dow Radio—Milo

Pasadena

R. W. Weatherford

Pomona

Fortune Electronics

Redwood Eit{

Sacramento Electronic Supply Co.

Sacramento

Western Radio &
Television Supply Co.

San Diego

Zack Electronics

San Francisco

GQuement Electronics

San Jose

Sunnyvale Electronics

Sunnyvale

California Electronic Supply, Inc.

West Los Angeles

COLORADOD

Newark-Denver

Denver

CONNECTICUT

Westconn Electronics, Inc.
Bridgeport

Bon dio Electronics, Inc.
Waterbury

DELAWARE

First State Electromics, Inc.
Wilmington

DISTRICT OF COLUMBIA
Capitel Radio Wholesalers
Electronic Wholesalers, Inc.
FLORIDA

Grice Electronics, Ine.
Pensacola

GEORGIA

Jackson Electronic Supply Co., Inc.

Specialty Distributing Co., Inc.
Atlanta

HAWAILI
Precision Radio, Lid.
Honolulu

ILLINDIS

Allied Radia Corp.
Newark Electronics Cerp.
Chicago

INDIANA

Brown Electronics, Inc.

Ft. Wayne Electronics Supply, Inc.
Ft. Wayne

Graham Radio, Inc.

Indianapolis

KENTUCKY

P. |. Burks Co.

Peerless Electronic Equipment
Louisville

LOUISIANA

Epcor

New Orleans

MAINE

Down-East Ham Shack
Auburn

MARYLAND
Radio Electric Service

of Baltimore, Ine,
Baltimore
Empire Electronic Supply Co.
Bethesda
MASSACHUSETTS
Gerber Radio Supply Co., Inc.
Sager Electrical Supply Ce.
Boston
Alco Electronics, Inc.
Lawrence

Soundco Electronic Supply Co., Inc.

Springfield

Radio Shack—Durrell
Waltham

Doric Electronics, Inc.
West Newton

MICHIGAN

Electronics Distributors, Inc.
Muskegon

MINNESOTA

Electronics Center
Minneapolis

MISSISSIPPI

Tri-State Electronics Inc.
Greenville

Ellington Electronics Supply, Inc.
Jackson

MISSOURI

Burstein-Applebee Co.

Kansas City

Olive Industrial Electronies, Inc.
St. Louis

MONTANA
Electric City Radio Supply
Great Falls

MEBRASKA
scott Electronic Supply Corp.
Lincoln

NEW HAMPSHIRE
Evans Radio Electrical

Supply Co., Inc.
Concord

NEW JERSEY

General Radio Supply Co., Inc.
Camden

State Electronic Parts Corp.
Hanover

William Radio & Supply
Highland Park

Federated Purchaser, Inc.
Springfield

NEW MEXICO

Electronic Parts Co., Inc.
Albuquergue

NEW YORK

Arrow Electronics Inc.
Farmingdale

H. L. Dalis, Inc.

Long Island City

Boro Electronics, Inc.

New Hyde Park

Harrison Radio l:ul;ll.
Terminal-Hudson Electronics, Inc.
Mew York City

Rochester Radio Supply Ce., Inc.
Rochester

Lafayetter Radio Electronics Corp.

Syosset

Adelphi Electronics, Inc.
'Hes-murz

Harvey Radio Co., Inc.
Woodbury

NORTH CAROLINA
Southeastern Radio Supply Co., Inc
Raleigh

OHID

Pioneer-Standard Electronics, Inc.
Winteradio Electronic Supply Ca.
Cleveland

Hughes-Peters, Inc.

Thompson Radie Supplies, Inc.
Columbus

Pioneer Standard Electromics, Inc.
R. ). Saver Custom Electronics
Dayton

OKLAHOMA

Trice Wholesale Electronics
Oklahoma City

Radio, Inec.

Tulsa

OREGON

Lou Johnson Co., Inc.
United Radio Supply, Inc.
Portiand

PENNSYLVANIA

Herback &k Rademan, Inc.
Simco Electronics, Inc.
Philadelphia

Cameradio Co.

Radio Parts Co., Inc.
Pittsburgh

George D. Barbey Co., Inc.
Reading

RHODE ISLAND

Wm. Dandreta & Co.

W. H. Edwards Co., Inc.
Providence

SOUTH CAROLINA

Radio Laboratories

Charleston

Dixie Radio Supply Co.
Florence

Carolina Radio Supply Co., Inc.
Greenville

TEXAS

All-State Electronics, Inc.
Dallas

McNMical, Inc.

Midland Specialty Co.

El Paso

A. R. Beyer & Co.
Sterling Electronics, Inc.
Houston

UTAH
Central Utah Electronic Supply
Provo

VIRGINIA

Priest Electronics, Inc,
Norfolk

Meridian Electronics, Inc.
Richmond

WASHINGTON
Fidelity Electric Co.
Radio Supply Co.
Seattle

WEST VIRGINIA
Electronic Supply, Inc.
Huntington

WISCONSIN

Satterfield Electronics Inc.
Madison

Radio Parts Co.

Milwaukee

FLOAT
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water radio control tests. The propagation from this
antenna is shown in Fig. 4.

paper with a bar magnet underneath.

4. Field strength (or usable control dis-
tance) increases significantly with increase
in transmitter power. The depth of water,
shoreline configuration, presence of buried
pipes or cables, and soil material can affect
this increase.

5. The signal can be either horizontally or
vertically polarized. Horozontal polariza-
tion was used for a shallow lake and the
sub, while the cat’s antenna was vertically
polarized.

The lake was a fresh water lake with a
fairly high salt content, so the results may
differ a little in a pure fresh water situation,
or in sea water.

It is my opinion that, with a little devel-
opment, services like LORAN can be moved
underwater where there would be no static
or night effect. This might give the hams the
160-meter band back again. With further
experiments, it is possible that we will find
that water transmits radio signals better
than air.
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Fig. 4. Underwater propagation of radic signals
from the horizontal antenna shown in Fig. 3.



| PROFESOIONAL RESUITS

. . . when marking your electronic

equipment or making schematics or

logic diagrams. INSTANT LETTERING®

dry transfers let you achieve the look
® of fine printing, quickly and with a
minimum of effort.

iry transfer
MARKING and DRAFTING KITS for HHHIIIINII.'S

With INSTANT LETTERING® marking kits you can completely
mark equipment from component parts to the finished control
panel. Dry transfer meter and dial markings, preset words,
component identification letters, etc. are printed on a special
transparent carrier sheet. Rubbing over one of these elements
with a ball-point pen transfers it to your working surface. What
could be easier . . . and you get professional looking results
every time.

You get the same ease and speed with INSTANT LETTERING®
dry transfer drafting symbols for schematics and logic diagrams.
They let you make reproduction quality drawings in just minutes. Just rub . . ... and it's transferred!
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T RBIATINE ADIUSTE
\ APC AF AF ACC AN

TITLES for ELECTRONIC EQUIPMENT

Completely revised and expanded to give over 10%
more words in a more readable type face. Contains
hundreds of preprinted titles for marking control
panels, drawings, parts, prototypes, etc.

No. 9581 —Complete set in black .......... $4.95
No. 9591—Complete set in white .......... $4.95

TERMINAL & CHASSIS MARKING KIT

Includes all the standard component identification
letters used in marking chassis printed circuit and
terminal boards, prototypes, etc.

No. 966—Complete set in black .......... $4.95
No. 967—Complete set in white .......... $£4.95

METER & DIAL MARKING KIT

Mark your own standard or special rotary tap
switches, potentiometers, prototype and specially
calibrated meter dials, etc. with these dry trans-
fer switch patterns, arcs, graduation lines, letters
and numerals, etc. Sheets are in 3 colors to sim-

plify usage of complex equipment.
No. 968—Compete set ............c..e.un. $4.95

DATAKOAT PROTECTIVE COATINGS

Designed specifically for INSTANT LETTERING®
products, Datakoat affords maximum protection by
covering transferred elements with a heavy weath-
erproof acrylic film. Available in a brush-on Kkit
(for use on small areas) and in spray cans (in
matte or glossy).

No. 04176 — Brush-On-Kit ........ciicee0s $1.00
No. 04177 — Spray Can (glossy) ........... $2.95
No. 04178 — Spray Can (matte) ........... $2.95

DATAMARK KITS

Handy, economical marking kits for the home
experimenter, student, hobbyist, etc. as well as
the regular electronics applications. You'll find
hundreds of uses for these inexpensive sets.

K588 — Audio, TV & Hi-Fi (black) .......... $1.25
K58W — Audio, TV & Hi-Fi (white) .......... $1.25
K59B — Amateur Radio & CB (black) ....... $1.25
K59W — Amateur Radio & CB (white) ....... $1.25
K60B — Experimenter, Home & Intercom

T T e A e PR, s $1.25
K60W — Experimenter, Home & Intercom

A0 L s R L A O s P [ L L $1.25

K61B — Test & Industrial Equipment (black) $1.25
K61W — Test & Industrial Equipment (white) $1.25
K62 — Marks & Switch Patterns

(black & white) .........cvcvives $1.25

K63 — Alphabets & Numerals, 18"
. (black, white & gold) ........... $1.25

K64 — Alphabets & Numerals, 14"
(black, white & gold) ........... $1.25

K65 — Alphabets & Numerals, 12"
(black, white & gold) ........... $1.25

ELECTRONIC SYMBOL DRAFTING SET

Heat resistant dry transfer drafting symbols that
are uniform and correct in every detail according
to MIL-STD-15-1A and ASA-STD-Y32.2. All you do is
draw in the connecting leads. Included is a book-
let on drawing with dry transfers, offering useful
hints and suggestions on how to get perfect re-
sults every time.

T 1 TR R e e T e $15.95

LOGIC DIAGRAM SYMBOL SET

Dry transfer symbols for making logic diagrams.
These heat resistant symbols conform fully to
MIL-STD-806B and ASA-STD-Y32.14. All you do is
add connecting leads and you have a reproduction
quality drawing.

Lt ] R ey S L e el AP T R $3.50

For more information on these and the many other fine INSTANT LETTERING® products, contact your local parts dis-
tributor (see list on opposite page for the one nearest you) or write direct.

THE DATAK CORPORATION e« 85 HIGHLAND AVE. « PASSAIC, N. J. 07055




John J. Schullz W2EEY
40 Rossie Street

Mystic, Connecticut 06355

Mobile Antennas for the Non-Mobileer

Some simple but effective ring antennas which may be
temporarily mounted on an automobile for operation on 20
to & meters. They are especially suitable for portable

operation.

I have never cared for in-motion mobile
operation but I have often wished, when on
vacation or parked on a hillside, that I could
operate what might be called, without get-
ting into legal semantics, portable/mobile.
T