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LINEAR STANDARD

For over 30 years UTC has been the leader in

BROADCAST
advancing the art and technology of iron core H’-F'DEL’TY
inductance devices . . . The Linear Standard (LS

type) units are the highest quality, non-hermetic, HAM

high fidelity transformers of their type. This series
COMMERCIAL

includes transformers designed for tube, transistor,
hybrid, modulation and matching applications.
With the ever increasing use of wide range equip-

rper]t_, the puint_ has been reached where the major lMMEmATE DEI_WERY

From Stock

limiting factor is the frequency range of the trans-
formers employed. These LS components represent
the closest approach to the ideal transformer from
the standpoint of uniform frequency response, low
wave form distortion, high efficiency, thorough
shielding, and dependability.

LS SERIES Freg Max.
TRANSFORMER  Pri. Sec.  Range Level
TYPES Range 0 Range 0 =+1db Range

Low Imped. to 2.5 50 7~ | + 15 dbm
Grid and Mixing to to to to

and Matching 5,000 120,000 | 50 KC | -+ 23 dbm
5,000 | 50,000 @ 10~ 100 mw

Interstage !
: to to to o -
and Driver 30,000 135000 | 20KC | 40 W
Hybrid a“q ltﬁnﬂ 115'][] 20t;\f -+ It?:} dbm
Plate, Crystal, | 4,000 50 | 7~ | 200 mw HIGH SHIELDING
Photocell, and to to to to | DIE CAST CASES
Bridging to Line | 30,000 600 | 50 KC 400 mw TOP & BOTTOM MTG.
: 50 1.2 | 10~ 20 W
High Level
: {0 10 to to LS-1 CASE
Matching 600 @ 600 | 40KC | 40 W P
B eisrninni s ey
Outout to Line 8 500 17\ 20 W Width i 2541
andp‘b'uice Coil to to to to mguug:tfti b e g!;f;::
10K = 12 |50KC | 60W oot A e——"—
3K 6000 | 10 20W T S 1%" dia.
Hndulntiun tﬂ tﬂ tu tﬂ Unit WEIght R S N 4 | TR

104K | 12 | S0KC | 2500 W

Write for latest tﬂl‘ﬂ’og of over 1,200 STOCK ITEMS with UTC high relmb:lify
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Do It Yourself?

In all of the tumult over incentive licensing,
there is one item that seems to be generally
accepted: it would be nice if things were bet-
ter. We all wish that operating in our lower
bands wasn’'t quite so hectic, that more oper-
ators would be considerate, that more public
service was being accomplished, that more of
us would try building equipment and that we
would all continue to improve technically. Not
necessarily in that order.

All of these goals are worth tackling. Ama-
teur radio will be the better for their success

and our enjoyment of it will be just that much
more enhanced.

The question is, shall we go after these
objectives voluntarily, putting our own per-
sonal enthusiasm into them, shall we do it with
a gun stuck in our back, or shall we just leave
everything alone and let things fester?

My own belief is that we can accomplish
all this ourselves without the FCC wielding a
big stick.

Ham radio is one of the greatest hobbies in
the world. Not only do we get entertainment
from the use of it, but we are ready to help
out in any emergency or disaster. Perhaps it is
time that every one of us took a good deep
look into ourselves to see what we can do to
be a better amateur and to make amateur
radio better. This means all of us, from the
oldest old timer to the newest Novice. All of us
can help ourselves and ham radio.

What can we do? Let’s take another look at
those goals:

Courtesy

Wider use of available bands
Technical improvement
Home construction

Public service

de
W2NSD/1

never say die

Courtesy. Perhaps consideration would be a
better term. All of us can devote time and
effort to this, not only in being sure that our
own behavior is impeccable, but in teaching
others what is right and what is wrong on our
bands. It takes great courage to speak up when
someone has done wrong . . . and great diplo-
macy. Diplomacy is not a born ability, it is
learmned through bitter experience. I find that
few fellows get angry when I suggest an im-
provement in their equipment or techniques.
I believe that the single greatest improvement
possible to ham radio would be universal con-
sideration.

Bands. To all practical purposes there is
no QRM on the six and two meter bands.
Neither is there any lack of activity. If you'll
give them a try you’ll find quite a few reftugees
from the furies of 20-40-80 up there. Ten needs
you too.

Though all of these goals can be reached
on a personal basis, many of them can be
more effectively implemented through the
group effort of an amateur radio club. Group
action is the backbone of our hobby. Very
few amateurs live beyond driving distance of
a ham club. If every amateur would make it
his business to attend club meetings and en-
courage his club to achieve the above goals
we would enter a new era in our hobby.

Club discussions of operating practices are
certain to be lively.

A club channel on ten, six or two would
certainly open new horizons for many of the
members stranded in the jungles on 75 or 20.
Group efforts might even get activity going
on 432 mec, which is increasing in popularity
rapidly these days.

Every club meeting should include a short
technical session where some phase of radio
is discussed. The technical topic can be as-
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INTERNATIONAL FREQUENCY METERS

Equip your lab or service bench with the finest . . .

Discover new operating convenience.

m-sooa fREQUENCY ME’I‘ER 25 MC. to 479 Mcfi

~ The FM-5000 is a beat frequency measur;ng _device incorporating a transistor
~ counter circuit, low RF output for receiver checking, transmitter keying circuit,
audio ascmatﬂr, self contained ba:tte.rles, plug—m ﬂsmllatnrs with heating clrcults :
covering frequencies from 100 kc to 60 mc. Stability: = .00025% 185° to +95°F,
+ 0005% +50° to +100°F, = .001% +32° to +120°F. A separate oscillator EFD 2410y
__housing 24 crystals and a heater circuit is avmlahte EII_I‘HEHEIE)HE‘. FM- Eﬂ{]ﬂ, i
0 x BT x ?%*" ' ik - i :
. FM- 5000 with batteries, accessories and cumplete mstru:tmn manual, Ieas ns::l— G
~lators, and crystals. Shipping weight: 18 Ibs, Cat. No. 620- 103 : 1 . $375.00
. Flug-m usc:llatﬂrs wath {:rystai $1Eﬂﬂ to $5ﬂﬂﬂ B _' S

for semmng radm transmittr—;rs and receivers used in the E? mc Cltizerts E.‘:md‘ {
The meter is capable of holding 24 crystals and comes with 23 crystals mstati&di ~

_ Tha 23 crystals cover Channel 1 through 23. The frequency stability of the C-12B

_ .0025% 32° to 125°F, .0015% 50° to 100°F. Other features include a transis-
' -tunzed frequency cﬂunter clr{:u:t. AM ;}Erﬂﬂﬂtﬂgﬂ mndulatmﬂ f:‘heckﬂr and pnwer _"
output meter, ! : -

~ C-12B cumplete with FH { :ck—nﬂ‘} hux, dummy Eaad and cunnectmg cahla‘, r::‘fstafi
anu batteries. Shlppmg wmght. 9 lbs Cat. Hﬂ, EZD-1ﬂ1 Woeia $3nn ﬂl}

.......

ZC 12 CR"I"STAL CONTROLLEI‘J ALIGNMENT ﬂSCILLATﬂR

- The Internatmnal C-12 allgnment usct!latar prnwdes a 5tan-:|arci iar allgﬁment Df
~IF and RF circuits 200 kc to Et} me. It makes the 12 most used frequenclesxf -
instantly available through 12 crystal positions 200 kc to 15,000 kc. Special
. oscillators are available for use at the hlEhEl‘ frequenmﬁs to 60 m-: Mammum'

.....
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signed at the previous meeting and should be
something that all members can bone up on
. . . perhaps a technical article in QST or 73.
Clubs that are interested in using any of the
many such technical articles published in 73
can buy bulk copies of back issues at our cost
plus postage. That’s the least we can do. You'll
find a list of suggested issues on page 86.

Club projects for building identical units is
fun and profitable. The club can take advan-
tage of bulk buying savings . . . individual
members can be sure that there will be some-
one to help them out of self inflicted difficul-
ties. Turn to the back issues and handbooks,
fellows. Construction is considered by many as
one of the most exciting aspects of amateur
radio. How about giving it a try?

Public service is easy. Club members should
be able to come up with more suggestions than
you can ever tackle. And don’t forget to toot
yvour horn when you turn in a good job . . .
write an article for the local paper.

Tithe
Your excuse is the same as mine, I just don’t
have time. What little time 1 have to spare I
like to use to get on the air. This is just an

the LEADER in
CRANK-UP
TOWER
DESIGN

The full-strength Hercules 66-3 has
diagonal bracing—a unique feature
in all E-Z Way Towers. It's designed
to support a large 20 m or 40 m beam;
4 el. Du-band; or 6 el Triband Wind
area 22 feet at 66 feet in 60 MPH
winds,

The 3 sections of the Hercules tele-
scope from a minimum height of 30
feet to a maximum 62 feet.

A worm gear winch tilts the tower
over for easy access to your beam.

MODEL TORBZ 66-3

WIND LOAD CHART

Ant. Full Height Half Height Min. Height
Model Wind Area Hgt. MPH Hgt. ;

MPH H t. MPH | : - - i -
L TR e L | SR B excuse, a rationalization. Actually there are
;gggg ggg lgg gg gg 50 90 32 140 darned few of us that cannot spare one night
: , 50 100 32 150 . :
TORBZ 763 130 75 . g0 s ot as Vi a month to attend a club meeting . . . and
TORBZ 75-3 100 75 75 55 100 33 140 fewer yet that cannot spare a half hour or so
TORBZ 88-3 12 88 60 65 86 38 140

a week to do some building and technical read-
ing. It a fellow isn’'t interested enough in im-
proving ham radio so that he is willing to
invest one tenth of his hobby time in our

*

NEW E-Z WAY HERCULES
DELIVERS THE ULTIMATE IN TOWER POWER

HERCULES Painted Galvanized | :

TORBZ 66.3 955.00 1.095.00 . common goals, how valuable an asset is he to
TORBZ 75-3 1,055.00 1,240.00 the rest of us . . . or to his country . . . or to
TORBZ 88-3 1,187.50 1,393.50

" himself?
Please give some serious consideration to

devoting a tithe of your time to bettering your-
self and amateur radio.

100 115" Heights available

MOTOR WINCH

The E-Z Way Motor Winch raises
and lowers towers to any height with-
out guys. When towers are motorized
a larger beam can be used because
the tower is normally lowered to
safer elevations. Standard features:

Big Blow

One of the club events of which I most high-
ly approve is the yearly “Big Blow” by the

Combination worm gear drive; totally
enclosed motor and gear box; remote
control switch; spiral grooved winch
drum; positive crank down and limit-
er switches. Assembled complete
with hardware and instructions, just
$389.50 for TORBZ 66-3; $399.50
for TORBZ 75-3 and $495.00 for
TORBZ 88-3.

E-Z WAY
TOWERS, INC.

3901 E. BROADWAY
TAMPA, FLORIDA

Windblowers VHF Society. This Northern New
Jersey group takes to the mountains once a
year for a day and sets up two meter stations
in four states. If you can work all four of them
you get a nice certificate. This year you’ll hear
the Blow on September 26th from 1400-2400
hours EDT, operating from New Jersey, New
York, Pennsylvania, and Connecticut.

Current Events

No news is bad news on WA2USA.

No news is good news on RM-499,
No 73 at the ARRL National Convention.

Letter from K1YVB saving he was not per-
(Turn to page 91)
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Xtal Calibrate Provision AF Noise Limiter plus
i e IF SSB Noise Silencer
Slide Rule Dial with }

Readability Better Than 1 Kc with

“Band in Use” viewin
: better than 50 cycle stability

Inductively Tuned VFO

—~— (-Multiplier
for NULL
or PEAK

Fast or Slow
AVC Decay Time

20 Kc per
Revolution

Hi-Q Preselector for

Full Band Coverage
excellent front end

160 —10 Meters with 262 Kc 2nd IF with

lectivi Provisi Selectivity of 2.2 Kc
selectivity rovision for WWV T SOB Ke for AM
3:1 Shape Factor to 60 db down
Sensitivity 0.4 .V SSB for 10 db S/N Brilliant SSB Audio L

 Horet My

the ALL NEW
HAMMARLUND HQ-88

has created a new set of performance
standards for Hi-Stability receivers

FEATURES: M Separate diode AM detector and SSB Product

Detector M Accessory Socket l Coax Input W 3.2 and 500 ohm
audio output M Dimensions: 15" Wx 734" Hx 105" D

00
Thermal drift on the ““88" is rated at no more than 50 szgg
cycles after warmup. See and test this high stability

receiver at your nearest Hammarlund Distributor Today!

HAMIMARLUND mANUFACTURING COMPANY

A GIANNINI SCIENTIFIC COMPANY
53 West 23rd Street, New York 10, New York
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Low Cost Linears

for the Two er

The extreme UHF capabilities of the 100
watt 2C39, “Full power to 2500 megacycles,”
certainly justifies its use at 432 mec but does
keep the surplus price up between $5 and $10.
This perhaps does not coincide too well with
the economical concept of the Two'er.

Contacts on the air with the Two'er linear,
however, have demonstrated a very large in-
terest in such an addition providing it can be
done at reasonable cost. So the search and
work was started—with interesting results.

The first trial was a logical one. Your pres-
nent writer back in 1946 ventured into print
in QST with “Getting Started On 420,” using
the 8012-8025 tubes. This little red-hot (tem-
perature-wise) bottle had at least one interest-
ing feature. I worked on 420 mec! You could
run a good 50 watts to it. You can buy it to-
day for 50 cents. Let's see why.

The 8012-8025 Tubes

The 8012 has three flexible leads for the
filaments and center tap, and two grid leads
and two plate leads. These last are what
counts on 432 me, and do no harm on 144

PLATE— PLATE—

Re RFC
HV

GRID LEADS GRID LEADS
Fie. | Fig. 2

Fig. 1—8012 double lead detaqil
Fig. 2—8012 double line UHF oscillator

Bill Hoisington KI1CLL
83 Bellevue Ave.
Melrose, Mass.

mc either. The principle of more than one
lead is a great one as you go up into UHF.
Certain low-cost tubes use this feature to get
to UHF. The 6AM4, 6AN4, and 6AF4A,
among others. As an example of the effect of
multiple leads, one of those tubes was being
used as an oscillator with grid and plate
lines of heavy copper wire. Just the addition
of a second wire, in parallel with the first one
was enough to jump the frequency from 400
to 600 megacycles.

The configuration of the 8012 (see Fig.
1), shows this capability also, with its two
plate and two grid pins.

Fig. 2 shows how this may be used to
advantage at UHF, as an oscillator. With
lines on both sides, it would go to 500 mega-
cycles. With lines on only one side youre
stuck on the 220 mc band.

On two meters, Fig. 3 shows what can be
done as a “rugged” 2 meter linear amplifier.
Unfortunately the required drive power for
this tube is not to be found in the Two’er.
Fig. 3 works FB, but not with the Two'er as
a driver. It neutralizes and tunes great, but
the 8012 tube gain was not sufficient to op-
erate successfully on the less-than-one-watt
of rf from the Two'er. As they said in Paris,
my residence from 1927 to 1934, “On a pour
son argent.” Literal English: “One has for
one’s money. So much for the 8012 today
and it’s twin the 8025, dressed up with but-
tons and a 4 pin base for the filament.

The 815

So on we went, the choice getting narrower
and narrower. The tube must be good on 2
meters but not expensive. It should not, if
possible, be described in the RCA Technical
series as “This tube is used principally for

73 MAGAZINE



renewal purposes.” Or worse, “This is a dis-
continued type listed for reference only.” Re-
gardless of the tube manufacturers reasons
for not pushing a good tube like the 815,
among which may well be the desire to sell
more $20 double pentodes, there appear to
be as many as one hundred thousand or more
voung lads who just cannot pay such prices
but who do want some power on VHF-UHF!

What does RCA say about the 815? First,
“Twin Beam Power Tube.” This sounds good.
What does it mean? The twin part is easy.
There are two identical tubes in one glass
envelope. They may or may not have some
common elements. The 815 does.

business.

“Beam Power
This is real tricky but it sure helps! In non-

How about the

beam power tubes, tetrodes or pentodes,
some of the available electrons are collected
by the screen and thus do not produce power
at the plate. In beam power tubes the grid
and screen wires are so arranged that most
of the electrons pass between the screen
wires on their way to the plate. These nega-
tive charges, on which the entire electronic
world depends, do not put any energy into
the plate tank and thus on into your antenna
when they stop and chew the fat on the
screen! Nuff on that. Next.

“May be used at full input to 125 me.”

RF. OUT 8025
144 MC /
e
! : HAMMARLUND
HEUTHALIIIHGI YEATE MAPC-35-8
LOOP

) e

PLATE METER JACK g
0-200 MA | f"‘muu
e

s
¢
.

300-500V. - "JUU‘\

BOX, COPPER CLAD BAKELITE,
COPPER SIDE IN.

7-1/4" LONG, 3-1/2" 2-1/8 DEEP

GRID METER JAcCK [ ~— T

(ALL DIMENSIONS 1.D.)

0-50 MA 7-45
s ¢
1 144 M.C
o INPUT 5
6V. -
_*Hy‘ &5 %”E IS V.- AC
8025 —
FIL CT PIN VIEW
Fie. 3

8025 linear amplifier, 144 mc
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“For operation at 175 megacycles plate volt-
age and input should be reduced to 80% of

maximum.” Looks like about 90% for 144
megacycles. Ratings for 200 me are also
shown, which is good, because listed opera-
tion at 200 mc means better capabilities at
144.

The allowed wattage looks good too. 75
watts input. More than we need but it's nice
to have a little reserve. As a matter of fact,
due to “grid circuit losses” and other nasty
little deals, that 75 watts is not more than we
need!

What about driver power? As a class C
amplifier it works on only .16 watts! As a class
ABZ2 job which is close to the desired class B
linear type, .36 watts is indicated. And out-
put? Using more drive than the Two'er has,
I have lit a 50 watt bulb to full brilliance on

144 me. So relax and lets” see what it actually
does put out when driven by a Two'er.

Fig. 4 shows the pictorial basic diagram.
Copper strap is used in the grid and plate
lines for the maximum electromagnetic mo-
mentum effect. The more copper you can use
properly, the more momentum vou will have.
Which helps FB to get a high Q.

Experience has shown that the Q of a pair
of lines in a % wave circuit can be raised by
locating them near a “ground plane,” or in
this case, a Hlat copper-clad sheet. The 815
socket can be located flat on a vertical wall
on the copper-clad base. Grounds, filament,
and screen bypasses, etc., are soldered close
to the socket.

A good grid circuit is obtained with the
% inch wide copper strap which is needed to
serve what little input power you get from

B e o d 144 MC |
RF OUT
STEATITE- WALL SHIELD 8i5 20 WATTS
GRID INDUCTANCE NPUT OCTAL
3/4" COPPER STRAP, FROM TWOER < SOCKET ¢ NALED =
3" LONG, (TOTAL OF 6-1/2") Ji /7
SPACED 12" LOOP ——
ABOUT __,
I-i/2" LONG
PLATES RFC
\—.IB COPPER WIRE,
CROSS-O0VER -
" e p——— NEUTRALIZATION I-EGPPEH STRAP 200-500 V
GRID — = | ABOVE GROUND -PLANE
{s:-ml:tEsT: 5MA) o S
NOTES:

I. JI OUTER CONDUCTOR CAN BE INSULATED WITH SMALL 1000 MMF DISKS IF NECESSARY.

2. GRID BIAS ABOUT 15 VOLTS.

3. SEE FIGURE 5 FOR SOCKET DETAILS.

Fic. 4

Fig. 4—Top view, 815 double beam-power
pentode, 144 mc linear amplifier
Note 1: Ji outer conductor can be insulated

with small 1000 mmfd discs if necessary.
Note 2: Grid bias about 15 volts. Note 3:
See Fig. 5 for socket details.
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MICROWAVE CO.,Inc.

252 EAST 3rd STREET =  MOUNT VERNON, N. Y. 10550 +« 914 MOunt Vemon 8-6900

CABLE - DOUGMICRO
June 3, 1964

Mr. Richard Marder, Sales Manager
Squires Sanders Inc.

475 Watchung Avenue

Watchung, New Jersey

Dear Mr. Marder:

1 have now had my 55-1R (and S5-1S5 silencer) for a month and can now evaluate it,
both from an operational as well as from a purely technical viewpoint. There is
no question in my mind that the SS-1R is so outstanding that it is in a class by
itself. In all my years as a radio "ham", going back to 1932, I have seen (and
used) the "latest and newest", from the simplest (SW-3), to the HRO, to the Super-
Pro, to the present Collins line., The SS-1R is as far ahead of them all as to be
in a class by itself. This is one time when the expression "Sales is two years
ahead of engineering"” definitely does not apply; vour engineering department is
years ahead of your sales department. In my opinion you do not extoll strongly
enough the real advantage of the SS-1R over anything else presently available. 1
am referring, of course, to the superb anti-cross-modulation front end design.

Having the good fortune (?) to be surrounded, within a radius of one mile, by at
least three 20 meter, single sideband 1 Kw stations, I had been plagued by unusable
wide sections in the band whenever these stations were on. I can honestly state
now that the only time I am troubled with them is when I tune to within about 10

Kes or less of their frequency.

1t almost goes without saying, but, nevertheless, I must comment on the digital
readout dial, the frequency stability and the ease of tuning; the receiver is
superb and outstanding in all these features.

I have saved my comments on the noise silencer for the last. I recall, wayback in
the late '30s, watching and hearing Jim Lamb demonstrate his I1.F. noise limiter.
In the twenty-odd years since then I had never seen (or heard) a noise limiter,
clipper or silencer to better his original design; your SS-1R and S$5-15 have now

revised this opinion, but definitely! Again I feel your advertising of this feature

is understated.

Being blessed with a good R.F. laboratory which makes it possible to check out
equipment over the frequency range of 5 cycles to 90 Kilo megacycles (90 Kmcs),

it was with a great pleasure I saw the results when I ran the receiver through

its paces: signal to noise ratios were met easily; dial accuracy was exceeded
(averaging 1/4 to 1/2 Kc error, but never getting close to your stated 1 Kc max,
error); frequency stability, as measured with a Hewlett-Packard counter, never
exceeded a maximum of 80 cycles, from a cold start over a two hour "warmup" period.

In conclusion, I leave you with this thought: If Collins is considered the "Cadillac"

of receivers, your 5S5-1R should be considered the "Rolls-Royce".
Very truly yours,

DOUGLAS MICROWAVE CO., INC.

R. Harry Douglas
President
W2VRU
RHD: jr
P.S. Very Important-Please rush through the S55-1IT transmitter; I am anxious to
put it on the air.
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815

the Two'er, because after all, it is a limited
output unit. Three inches on each side for the
grid line is not bad at 144 megacycles, con-
sidering the listed 13.3 mmfd input capacity
of the 815 and the parallel tuning used.

Grid bias of minus 15 volts is listed for class
AB2, and this just about what we wind up
with finally. Putting a very large capacity
across the grid resistor takes care of a suffi-
ciently “stiff” bias for an AM linear, to an
astonishing degree. My first contact with this
amplifier was in West Bath, Maine, some 135
away Down East, airline miles. He reported,
“Modulation very fine. Filling carrier. Even
in deep fade to noise could still read you.” 1
was running about 20 watts out then. After
all, this is just a single $1.75 tube driven by
an unmodified Two’er.

The screen is a nice place for a power
control if you would like one. Put a high
power pot (five or ten watts rating) in place
of the screen resistor indicated. Actually what
are we worrying about? At these power levels?
Tee Vee's run 200 to 300 watts all day long
with—in my opinion—morons watching them
for the most part, so the 40 to 50 watts input
of our little “booster” linear is OK for my
money. After all, it does operate around 60%
efficiency on maximum Two'er modulation.
SSB linears call for a “stiff” screen supply
voltage. Do we need one here? Let us see just
how rigid this must be for an AM linear
which does not operate in the same fashion as
an SSB linear. Checking the screen voltage
under modulation with just an 8 mfd to
ground for regulation, we find practically no
variation in voltage. It should be remembered
that in an AM linear stage with symmetrical
modulation voltage, the average plate current
remains constant. The proper positioning of
the drive and bias is more important here, as

Socket details,

10

we will see, although the whole rig appears
remarkably uncritical. In fact, as you listen to
it while varying screen voltage and grid bias,
there isn’t much difference. The rf drive has
perhaps the greatest effect. I finally settled
for 20K series resistor in the screen; putting
190 volts on it with 450 volts on the plate
and 40K in the grid, which puts some 12 to
15 volts bias on it. Again, remember that
information on how to operate a linear for
SSB does not apply here. That is, not all of
it. In SSB, no rf is applied (if your carrier is
really suppressed) til you talk. With an AM
linear the carrier is always there.

As shown “flat-out” the unit is some 15
inches long. The plate lines may be run back
over the tube if a good shield of copper-clad
bakelite is installed over the tube and under
the “bent-back” plate lines (not shown). In
this case the length could be kept under 8
inches. If you really want to make it small,
this can be done, but the Q, output, and rt
filtering effect may drop a little.

A diagram of two-switch send receive op-
eration is shown in a previous section in the
2C39 linear article.

On the Air Tests

Settling down with a steady 20 watts out-
put, driven by the unmodified (as-yet!)
Two'er into the little 4 element beam, results
were almost identical to operation with the
2C39 linear. “Modulation sounds excellent”;
“If T had a Two'er I would get right to it";
“Sounds great.”

Personally, I'm getting quite interested in
trying this rig out mountain-topping, my fav-
orite recreation.

. o« KAOLL

| etter

Dear Wayne:

Perhaps I missed the corrections, or perhaps you missed
the errors.

In the article “Let's Keep It Simple” (Jan. '64), the
100 microhenry choke should connect to the collector rath-
er than the emitter. This was compounded by VE2ZAUB’s
statement that “‘the circuit may appear strange at first.”
Hi. A similar circuit appeared mm “Hints & Kinks' a
while back. For me, both circuits had the same defect. The

crystal signal seems to swamp the signal from the an-
tenna. Any suggestions?

In the sweep generator article “A New Broom” by
K6JH] (May '62), the oscillator grid leak was omitted.
Anything else?

A very practical accessory for the “Broom™ can be
found in the Oect. '61 issue of “CQ.” A two tube log-
rithmic amplifier and detector circuit can ke *lifted’” from
the “Spectrum Analyzer” by KZBAJ and W20QZ].

Gordon C. LaGrange, W5AKQ
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The

Sixer

Linear

Bill Hoisington K1CLL

Design Philosophy
AM Linear Operation

We will plunge right into the thick of AM
linear theory without delay because I feel
that the young starting out amateur (I was one
once, too) has been had on this question. For
the life of me, I can’t understand why, but
maybe you can form your own conclusions.
Let’s see.

Most of my amateur life I have shied away
from AM linears because “everybody” said they
were “only 30% efficient.” It wasn’t until I really
delved into the subject recently and actually
built several on 2 meters and on 6, that I
began to wonder “what cooks here?”

Starting in naturally with “The Radio Ama-
teurs Handbook,” there is about two columns
on the linear AM amplifier to be found on
pages 296-7. What does it say? “The plate
efficiency of the amplifier (linear AM) varies
with the instantaneous value of the modula-
tion envelope. The efliciency at the unmodu-
lated carrier level is only of the order of 30-
35%.” “Because of this low efhi
amplifiers have not had much application in
amateur transmitters, L i »and only
about one-third (of the input power, dc) is
converted to useful carrier output.”

There are some odd things about the above.
The part about the 30% is true, but only for
an unmodulated carrier, which “Who needs?”
The second part is an opinion only. The fact is,
a “sin of omission” has apparently been com-
mitted, for many long years.

SEPTEMBER 1964

iciency, linear

For example, what does Terman say? “The
linear amplifier is a form of Class B amplifier,
and its most important use is as a power ampli-
fier of modulated waves.” Now read the next
carefully. “The plate efficiency at full output
is usually of the order of 50 to 65 percent
under practical conditions. The peak power
that can be developed by a tube operating as a
linear amplifier is approximately the same as
the power that can be developed by the same
tube in class C operation.” At about this point
I began to realize the “why” of some of the
on the air reports I had been getting. Any
more? Yep! “The linear amplifier is a class C
amplifier modified by adjusting to make the
output proportional to the exciter voltage. Such
amplifiers are used extensively in the amplifica-
tionn of modulated waves since they preserve
the modulation without distortion.” Well! Also,
no wonder! “With the maximum allowable
excitation the plate efficiencies of linear ampli-
fiers nurma]ly lie between 50 and 65 per cent

So that’s Why I got those reports on
the airl Any other “Authorities” on the subject?
Yes. The Radio Corporation of America puts
out a useful little tome, “Technical Manual
TT5.” This handbook “will be useful to en-
gineers, . . . . amateurs, and many others tech-
nically concerned with transmitting tubes.” On
page 19 we find “. . . class B amplifiers are
particularly suitable for use as output amplifiers
Bmplnymg “low-level” amplitude modulation.”

. the maximum efficiency varies from ap-
pmxlmately 33% for an unmodulated carrier,
to approximately 66 per cent for a fully modu-
lated carrier.”

11
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Without further ado let's get on with the
deal and look at the electricity consumed, cost,
what tube, circuit, and on the air reports. You
can judge for yourself, it won’t cost you much.

Just wait till you hear some beefed-up Sixers
on the air, if you haven't already. I was aston-
ished myself and my first license was dated
1921, 2BAV. Wiaiit till I go mobile and moun-
tain-topping with this one!

Furthermore, as vou will see, “automatic”
class B can be used, without any regulated
supplies at all. The rush to SSB by some peo-
ple has greatly confused the linear amplifier
question also, aided by some who have not
seen, or don't care to see, the difference be-
tween a linear with an SSB driver, and a linear
with an AM driver.

The handbooks are full of SSB linears. In
the author’s desires to find and be identified
with new equipment, and to show off his erudi-
tion, he fills pages with descriptions of how
to “tame” certain new tubes, what high voltage
to use, how to obtain carefully regulated screen
and bias supplies, how to suppress all kinds
of “parasitics,” regeneration, etc., in order to
get “stability,” without which he states, linear
operation is “impossible.” With certain popular

type tubes a lot of this is needed for SSB. but
not for an AM linear.

Cost

A persistent topic of typical VHF rag-
chewers today concerns the absence of good
low-cost rigs in the 50 to 75 watt class for
the developing VHF amateur of the do-it-
yourself type. These are for the young lads
who save pennies, not dollars, until they get
enough to send away for a Sixer, (personally
[ hope they send for a Two'er, since that’s my
tavorite band) or maybe a used Gonset for six
meters. They would like quite a bit more pow-
er if they could afford it. Several things get in
the way though. First, what to buy, or build.

12

What to Build

Here there are all kinds of choices, generally
leading into high voltage, an expensive modu-
lation transformer, and what final? Well, to put
vour mind at rest right now, there is a tube
selling for $1.75 that can do the job practically
all by itself, without a modulation transformer
and with a reasonable HV supply of some 300
to 400 volts. This is the 815 Beam Power
Double-Pentode run as an AM linear. It is a
“surplus tube.” It is a well tried design and one
I used on 5 and 2% meters before World War
I1, to be strictly honest. What happened to it?
WW 2 came hurrying along, driven by the
mad paper-hanger, and the 832 and the 829
were rushed into being and served well in
the Armed Forces.

The 815, with its slightly reduced rating
at 144 me, took a back seat and apparently has
staved there. However, it still is not listed as
“For renewal purposes only” or “discontinued
type.” Briefly, it is listed at 25 watts dissipation
and will put out a good 25 watts also, cool.
Being a double tube with parallel de operation,
it does this with voltages (300-400) that can
be obtained from a power transformer from al-
most any old Tee Vee box. I found several of
these recently that had been thrown away!
Suit yourself on that.

The 815 is one of the first, successful Twin
Beam Power tubes. The heater is either 6 or
12 volts, which is handy for mobile. It has an
octal socket which is good because low cost,
and because the plates are on the other end
of the tube with two plate caps.

This business of single-ended versus double-
ended tubes has been played up and down
across the radio world for many decades. 1
used to use the 201A back in 1925-26. Then
you could work ZL’s and such using a single
tube receiver (with the 201A) and a single
tube transmitter. I had a Western Electric 212B,
with 2000 volts ac on the plate. Then people
got rf amplifier conscious, and out came the
type 24 tube, double ended. Then a little
later on the service people kicked about han-
dling plate or grid caps as well as shielding,
and an ever-growing family of single-ended
tubes started up again. Now they had trouble
with feedback from grid to plate, and various
little tricks were used, like a center pin type
shield, sockets with a little shield in the mid-
dle, building a shield out of mica capacitors
across the socket, etc. As far as any power was
concerned, except maybe for straight audio,
transmitter tubes were still double-ended, like
the 815.

The 815 is somewhat like two good 6L6’s in
one envelope with plate connectors on top,
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common screen, common cathodes, with the
suppressors internally connected to the cath-
odes. It has always been a good low voltage
high current rf tube. The beam power is a
name, and a good one for the use of grid and
screen wires so lined up that most of the
electrons reach the plate, and do not hit the
screen on their way over. This is particularly
useful just at the time it is needed most. That
is, when developing power the plate should
swing way down near zero. At that time the
plate is more negative than the screen and elec-
trons would tend to be more attracted by the
screen were it not for the beam effect.

The formation of a “space-charge” helps too.
This little electronic trick is a concentration of
electrons near the plate, which being negative,
(the concentration, that is) tends to repel
secondarv electrons from leaving the plate. If
electrons left the plate it would go positive just
at the time you want it to go negative. These
nuisance secondary electrons are the result of
the primary electrons, the ones you get from
the cathode and want to use, going “Hot-Rod,”
at some 67 million miles per hour, and hitting
the plate at that speed, which causes “electron
splatter” (I should think so!). Of course, you
want them to reach the plate but you don't
want the secondaries to leave the plate. When
as many secondaries are leaving the plate as
primaries are arriving, you don’t produce much
power!

There is a much more complicated and im-
portant deal that enters the picture too, even
more so at UHF, but we will look deeper into

VERTICAL WALL SHIELD
/ 3" HIGH
— 7-1/4 - -—

& /

/DHE OF TWO

NEUTRALIZING

WIRE
s HCH-

FLEXIBLE j

COPPER STRAP
(FOIL)

GRID

Cl, SOMMF  TUNE

MAPC-508
Fle. 4

L1 6 T #18, 38" long, 38" O.D.

L2 5 T #22, covered, 2" long, V2" O.D.

L3 2T #22, covered, closewound, 2" O.D.

L4 3T £22, covered, closewound, 338” 0O.D.

LS 3T air wound, 16 per inch, 2"

L6 4T #14, 38" long, 28" 0.D.

Ln 4T #22 plastic covered, 35” 0.D., 1»”
long inside L6

L7 2T #18 covered, 38” 0.D., adjustable
coupling to L6
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PLATE METER
JACK
Ly
RFC
Ls 2

Ll 3 T interleaved near middle

L2 4 T heavy copper wire, #12 at least, 34"
long 1%4"” O.D.

L3 6 T #14. 114" long, 34" O.D.

L4 3 T =18, interleaved, 2" long, 12" O.D.

Cl & C2 50 mmfd Hammarlund MAPC-50B

Cn See text

R1 5K

R2 20K, 5W

that later on. This is the very great difference
between the flow of electrons in a tube, at some
fraction, say one twentieth, the speed of light
for a plate voltage in the few hundreds, and
the flow, or rather progress, or speed, of the
electromagnetic wave along the plate strap,
line, or cavity wall, which is practically at the
speed of light.

So now we have the electrons at the plates
of the 815, first on one plate then on the other,
as the tube runs best in push-pull, and it really
develops power. As mentioned, a good 25
watts output at 144 mec, or on 50 me in this
case.

Fig. 1 shows a big advantage of push-pull
action at VHF. With a single grid the rf
must be applied between grid and cathode.
With push-pull the rf is applied to the
two symmetrical grids, so that automatical-
ly there is a large and properly phased
voltage between each grid and the cathode.
The same effect applies to the plates, only more
so, and a little different. As you can see in
Fig. 2, electrons will arrive first at one plate
then at the other. The electromagnetic wave,
which is the type of energy you are interested
in getting into the antenna and over to the
other fellows antenna, travels back and forth
on the U shaped inductance and does not have
to be bypassed back to the cathode, as you
can see.

Brieflv, and exaggerating a little, for a 500
volt HV supply, first one plate gets a glop of
electrons from the cathode as its grid goes
toward positive. These negative charges cause
the plate to drop near zero, providing of course
that everything is working right, and also re-
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membering that it takes a certain number of
rf swings to reach the point of operation. The
next instant (rf-wise) the electrons stop ar-
riving at that plate and it “bounces” back posi-
tive again. It does not necessarily stop at 500
volts though, but may go much higher. In fact,
you can get an interesting purple arc across the
tank capacitor with no loading! Same action at
the other plate, but of course a % cycle later.
Fig. 2 shows plainly the “turning fork” or
resonance effect that takes place between each
plate and that there is no bypass needed back
to the cathode. There is of course a steady
average potential difference of 500 volts be-
tween both plates and the cathode. Remember
though that this only an average, or dc dif-
ference. At one moment, rf-wise, it may be
zero, the next moment 1,000 volts difference.

So, enough on push-pull. It works. You can
use coils of course instead of straps. I did in
this unit on 50 mc, for convenience.

tanks were quite the thing. You went to some-
one’s shack and there up on the wall or
stretched out on a table were some three feet
or so of double copper tubing, side by side,
as in Fig. 2. You can also wind up the copper
strap into coils. I find myself using more and
more C and less L in these 50 mc tanks. Some
day I'll check to find out just how little L. you
can use. Sure cuts down on harmonics.

The Circuit and Tune-up

Fig. 3 shows the complete circuit. It is
quite simple really and similar to class C
amplifiers you find in the books. Except it
doesn’t need a modulator. While grid circuit
“swamping resistors” are recommended for SSB
linears, I could find no advantage here in the
AM linear. Not only that, but remember that
the Sixer does not have unlimited rf power
output.

The 815 is mounted horizontally on a verti-
cal wall of copper-clad bakelite. I'm sorry to
be continually repeating about this material,
but until someone shows me something better
for experimental rigs, that's for me. Fig. 4 is a
bird’s eye view of the assembly. Fig. 5 is a
front view of same, and Fig. 6 shows a pictorial
of the 815 socket wiring.

Providing you use a good shield-wall to
mount the socket on, and follow the simple
neutralizing instructions, you can probably use
a more compact assembly, or a different one,
to suit your construction needs.

In Fig. 5 the grid and plate tuning capacitors
are shown without mounts, I used the same
bakelite again, soldered to the base plate,

Time was, on 5 meters “long-line” plate shown in Fig. 5, for mounting brackets. Of
MAPC 508 L7 ) MODULATED RF OUT
\t I TO “LINEAR - SIXER"
*— |
1000
172 12AT7 L
§221< ~ ¥, =8-5
L —y|
50 MC :
5 IOK
XTAL -I- § = - 45
TRIMMER =
2 100-150V
2 = = = MERIT
5WATT MOD, XFMR
A-3007
AR-146 BL
GREEN T, J
CARBON 3 500 K ui
e — B~ ” 00-150V
INPUT :I[l o
— 3y

I00-I50V

File. 7

Driver modulator for linear
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course, if you want to use heavier non copper
clad bakelite with metal angles, nuts, and bolts,
go ahead. In any case, use insulated shatt ex-
tensions.

Incidentlv, in Fig. 5 I did something for
which I could be thrown in the clink. I used
ordinary capacitors instead of symmetrical but-
terfly ones! It still works, but be sure and use
butterfly capacitors and you will get a better
balance in the L2 and L3 circuits. Hammar-
lund BFC-50’s are recommended.

Fig. 5 also shows the neutralizing circuit.
This is important but not critical, so don't
worry about it. It acts very clean and neat.
With the complete set up as in Fig. 3, apply fil-
ament voltage but no screen or plate voltage.
Then, with rf drive from the Sixer or other
driver applied to J1, some 15 to 20 volts should
develop across R1. A diode detector tuned to 6
meters should be plugged into J2. Do not, 1
repeat, not, turn on the plate and screen volt-
age of the 815 unless you own a lot of diodes!

Some rf should show in the detector, unless
you just happened to have neutralized the 815
on wiring to the dimensions shown by good
luck. Fig. 6 shows exactly 2% inches of wire for
the cross-over neutralizing “capacitors.” The
way I did it was to make them a little longer
and then trim them down near the right
length. Then, watching the diode meter for the
neutralizing null, which will be very evident,
trim the wires for that null. You can bend them
a little, leaving the wire tip pressed against the
tube glass for rigidity. Once done you can
leave them vears.

Further checks can be used, although of a
less precise nature. First, tune the plate circuit
through resonance, without plate or screen
voltage, and watch for absence of reaction on
the grid circuit. A voltmeter across R1 will
show movement if the tube is not neutralized.

The above is with rf drive from the exciter.
(Turn to page 92)
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SENSATIONAL!!
COVEYA-6

The first 6 meter beam in this configura-
tion. A cardioid pattern without side nulls.
Perfect for round table QSO.

by NEW-TRONICS

the home of originals

Look at these great features:

e 10DB gain over 145 wave dipole
e 25DB front to back ratio

® VSWR at resonance: 1.1 to 1

°

Band width — 1000 KC with VSWR
under 2 to 1

Gamma matched
52 ohm coax feed line

® Adjustable for center frequency, 50 to
94 mc.

® Power capacity — 1 KW.

® Made entirely of seamless heat treated
aluminum tubing

® Aluminum castings and hardware
are iridited

® Weight 814 Ibs.
¢ Boom length 34"
® Turning radius 55"

MoBel EOV-6. .. e L $39.90

See this sensationally new 6 meter beam
at your distributor or write for literature.

NEW-TRONICS CORPORATION

“the home of originals™
3455 Vega Ave., Cleveland, Ohio 44113
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A Truly Portable
Six Meter Station

The equipment which is to be described
was built by K1IWI and is the revised and
improved version of W10OOP’s rig. The orig-
inal idea was to make a better receiver
which could be used in conjunction with the
Springtield CD Walky-talkies, for net opera-
tion at sports-car hillclimbs, at spots not suit-
able for parking a car. When the receiver was
finally done, there was so much room that
we put in a transmitter also. With the right
hill under you, it can be a lot of fun to use,
and the battery life is long enough for a full
day of operating.

The set consists of a crystal-controlled con-
verter, a tunable if receiver covering 7 to 11
mc/s which is also handy for listening to
CHU, a crystal-controlled transmitter taking
25 mc crystals, and a class-A modulator with
clipping. There are 17 to 20 transistors, de-
pending on whether you incorporate the op-
tional final, BFO and squelch. The drain on
receive is under 20 ma at 12 volts, and on
transmit about 250 ma. With eight MN1500
penlite cells ($2.64 worth) you are set for a
long day of hamming, or about 30 hours’ net
operation with a loudspeaker. Two F4BP lan-
tern batteries ($1.58 total) will go about
three times as long. The ten-cent penlight
cells will poo out after a half dozen transmis-
sions, so don't bother with them. K1IWI goes
mountain-topping with a pair of hot-shots and
claims they last forever.

The receiver, so far as we can tell, is good
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Henry Cross WI10O0P
Robert Lothrop KI1IWI

enough. There is some cross-modulation from
strong local stations, but many “tube” receiv-
ing setups are as bad. The sensitivity is good,
about 5 db noise figure including the losses
in the protective circuit. The selectivity of the
prototype was at one time adjusted to be 3
ke wide at 6 db down and 20 ke at 60 db,
about the same as the early HRO’s, but the
coupling was later modified to make the
receiver a little wider for net operation, by
increasing the coupling capacitor between the
pair of if coils to the value shown. It’s still
more selective than the older Gonsets.

Receiver drift is small, and what there is,
is not caused by the transistors. Regulated
voltage is used on the tunable (second) os-
cillator and its associated mixer to get away
from battery voltage shift as the cells recover
from a transmission. Transmitter drift is much
less than found in tube transmitters using the
same crystals, although the circuit was set up
for maximum output.

The transmitter makes as much noise as
can be expected from flea power. With a two-
element portable beam Bob talked to five
states from the top of Mt. Monadnock (the
one yvou walk up) while W2NSD/1 was not
using the ether. It is even fun to work W4's
and W9’s when you are about a watt—and
hard, too. The point is that there are many
spots where you can go with a lightweight
portable and not find a bus-mounted kilowatt
there ahead of you.
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DOW-KEY

New DK 12

SINGLE POLE THREE
THROW COAXIAL SWITCH

Weatherproof coaxial relay for remote switching of
r.1. sources. Designed for mounting on mast and
remote switching up to 3 antennas. Not a rotating
or stepping switch. Simplify installation, save money
by running one cable instead of several to your

antenna array.

Sees your dealer for
eatalog sheet and com-
plete specifications, or
write:

MODEL DK72 with
UHF Connectors ....

With type N, BNC,
TNC or C connectors

$22.95
$26.95

DOW KEY CO., Thief River Falls, Minn.

SOLDES

Si cerrains numéros de 73 vous manquent, voici une
excellente occasion de compléter votre collection. Pour
5 F au lieu de 8, nous vous enverrons 4 numéros a votre
choix (postérieurs a février 61). Si vous désirez recevoir
une année compléte nous vous enverrons toute la série

pour 13 F alors que le prix normal est de 20 F. (A Ila
rigueur nous accepterons 14 F au lieu de 13 si vous
étes superstitieux! )

Pour wous faciliter les choses, vous pouvez virer la
somme die a2 F2 BO,

J-P CATALA, CCP 9372-41, Paris.

GELEGENHEIT

Falls Thnen einige Exemplare von 73 fehlen, bieten wir
Ihnen die Gelegenheir, diese Liicke auszufiillen. Fiir 4
DM start 6, konnen Sie 4 Nummern lThrer Wahl erhalten

(ab Februar 1961). Ween Sie einen ganzen Jahr
wiinschen, konnen wir diesen fur 10 DM anstelle 16 DM

ubersenden.

UNMARKED SWITCHES?
RATS NEST OF CORDS AND CABLES?

Clean up the mess with

A NAME-O-MATIC TAPE EMBOSSER |

Wide and narrow self-stick strips, makes one or two_ raised I
line professional style labels, (Drop a hint to the XYL for
XMAS!) You can mark anything from guns to keys or sultcases.

$5.95 Postpaid in USA
EXTRA 23 FOOT TAPE PACKET §I
Send Check Today to:

GRACE SPITZ
Box 4095, Arlington, Virginia 22204

The antenna tends to be heavier than the
transceiver. Hi-Par makes a portable beam
(we don’t have one) which should be fine.
For walk-around use, like at hamfests, a cen-
ter-loaded piano wire whip does the job. In
any case, there is a problem setting up the
transmitter, and you should have a sensitive
tuned field strength meter with some provi-
sion for monitoring with headphones. Currents
don’t change much with tuning, but modula-
tion quality is critically dependent on the
tuning of the final. There is sidetone provided
to the earpiece of the WE handset, but it
only tells you that the modulator is working.
Rf power transistors for use at 50 mc are a
bit of a problem. Since both the driver and
final have modulation applied, the required
breakdown voltage is a little less than four
times the battery voltage for each stage—say
48 Vﬂlts fﬂr BVCER' If BVCEG is Whﬂ.t thE
manufacturer specifies, it should be over 60,
in our experience, ie., type 2N1506 per-
formed ok but 2N1505 and 2N2297 appeared
to break down on modulation peaks, causing
flat-topping. (A Tektronix 545A with suitable
plug-in will allow you to view the rf envelope
across a 50-ohm load, if you feed the audio
in as an external trigger.) The high-frequency
performance of types used for 27-mc CB
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rigs is seldom good enough, but it might be
worth while to try a few dozen to find a good
one. In general the ratings on rf transistors
don’t include AM, but a type rated at 1 watt
out at 28 volts at 70 mc should be good for
a quarter watt AM carrier output at 14 volts
at 50 mc if you have enough drive (typically
at least 110 mw.). When better transistors are
made, you can expect that well try to use
them at even higher frequencies (where as
usual they won’t work very well!)

The reason both final and penultimate stage
are modulated is that with low gains and
what is roughly class-B operation, modulating
one stage doesn’t seem to work. Also, neither
the final nor the driver should be loaded for
carrier conditions, but (like a Gonset linear)
they should be tuned and loaded for best “up-
ward” modulation. Since the transistor gain is
much higher at, say, ten mc than at 50,
there is a good chance of having parasitics at
several mcs, though not much likelihood of
trouble above the output frequency. A trick
peculiar to transistors comes when the collec-
tor (in these NPN’s) swings in a negative
direction as the base goes positive to the point
that current flows from base to collector, and
for an instant in the rf cycle the output and
input are connected. In one instance, this was
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found to react back to cause the oscillator
stage to stop, giving an extremely overmodu-
lated-looking output (the modulation enve-
lope pinched off completely) and an extraordi-
nary amount of buckshot. FM comes much
easier.

The transmitter schematic is shown in Fig.
1. Useful carrier power output is about 1.5
watt,® with fairly good audio quality. Some-
one compared the modulation to a Zeus, but
we heard that his receiver is working better
lately since he got it fixed. To transmit, plus
12.6 is applied to the complete transmitter by
the send-receive switch or relay. A type 2N706
or similar is used in the 25-mc oscillator. The
circuit tunes like a triode tube oscillator, that
is, the tank should be a little bit on the high
side of crystal frequency. With a few excep-
tions, CB oscillators will work fine in this posi-
tion, but not all makes of 2N706 work well.
Fairchild and PSI seem to be better for rf
work than others.

The second stage doubles from 25 to 50
mc. The oscillator tuning may be checked by
observing rectified base current across the 820
ohm resistor. A relatively high-c collector tank
is used at 50 mec. Note that some transistors
of a type may have higher than rated break-
down voltage, but don’t bet on which ones.

The driver is pretty ordinary. Neutraliza-
tion is not used; large-signal amplifiers cannot
be neutralized exactly, because the base-to-col-
lector capacitance is a function of the voltage
between the two elements, i.e., it’s a varactor.
The modulation can be applied in either the

* Bob's Heathkit
wattmeter.

“Sixer" read 1.0 watt on the same

eNI505

positive or negative lead, since there is no
heater or filament insulation problem, and we
chose to put it in the negative lead in order to
make it possible to use a center tapped choke
in conjunction with a pnp power transistor.
The rf chokes and ferrite beads specified are
what we used; a small solenoid wound on a
47-ohm resistor would probably do as well as
the beads, if the latter are not obtainable.

The modulator is designed for a carbon
mike. To use a crystal mike (ceramic, if you
will be in the hot sun) would take two more
transistors. The first stage is NPN, since we
are using negative ground, and its collector
current flowing through a silicon diode pro-
vides bias for the other transistors. Two sili-
con diodes across a miniature choke (a tran-
sistor radio output transformer) clip the
speech waveforms at about 1.3v peak-to-peak.
An emitter follower using just about any PNP
alloy transistor drives a power transistor op-
erating class-A. If you cut the carrier when
yvou have nothing to say, a class-A modulator
amplifies square waves as efficiently as class-
B. Any auto radio output transistor will work,
although the 2N1172 (TO-37 style) miniature
unit would be much smaller and about the
same price. The unbypassed emitter resistor
in that stage is adjusted to such a value that
the current through the two halves of the
choke is about the same. The center-tapped
choke will be about half the size of the choke
that would be needed for Heising modula-
tion.

Construction—General
Bob built his transceiver in a commercial

2N2876

(TAZ2084) 200 PF

i—

OUTPUT

I50PF
Hoonodl e
oy PF
- T 27 2-30
= PF “|=8T
8 =
25| == H o a
MC ‘:;"uzﬂg ‘ -_L_u’g e 3 87T TAP oy
o = 6T UP
ufF | “pF
4 1500 # 2-30
= " b PF I PF
= 02 UF = = —— ==
FERRITE - = =
Beap B 10 UH
- - +12V
CARBON U o
MIKE 2NG34a OF ﬁﬁTTE
- *PRI" IDON
|| = L *SEC*200CT
o S220K = 2N270 2NIT6 :
uF D .\\
MUST BE
“ PHASED
CORRECTLY
EOUF
-;
1.4
=° i on
/2 W
|
| : : 1
= 20
oF CAPACITORS ARE 75V il B
ELECTROLYTICS ARE ISV =
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UMMY LOAD WATTMETER

We also make these:

"y b e " o
EREER e A A R T R AR

Q-Multiplier Notech Coax Switches now
filters to fit all available in four
(Colling equipment. models — 8SPDT,

DPDT, BPET,
Channelator. Transfer.

Electronie Vernier
Tuning for KEWM-
3/2A,

Little Dipper

WATERS MFG. WAYLAND

' MASS.

Hybrid oupler
(‘ompression Am-
plifier Phone Patch
and Tape Recorder
I’atch.
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Transmitter

..........

Modulator

----------

...........

............
..............

et LN s g T S

SRR s e

Receiver

Converter

8 X 12 X 8 aluminum chassis. The smallest
face becomes the front panel. Four chassis
were built up to fit the available space, with
the receiver full width next the panel, then
two half width units for the modulator and
the converter, and finally the rf section in a
chassis about an inch and a half by eight. Bat-
teries went in the rear, but the photos show
the fourth stage on the transmitter, with ex-
ternal batteries being used.

As the photos show, the open side of the
chassis was fitted with a cover plate, while
the other face was mostly hacked away to
allow access to the other side of the subas-
semblies without removing them.

The main mechanical problem is to get ade-
quate tuning precision and mechanical sta-
bility in the receiver; it should be fitted so as
to make sure the dial and tuning capacitor
line up right, which is best done by first
mounting the dial, then connecting the T C,
and then spotting where the tuning capacitor
mounts on the chassis. Send-receive switching
is done with a wafer switch. Only two poles
are really needed, as the audio amplifiers are
separate.

Heat and heat-sinks. The silicon transistors
in the rf section will work satisfactorily with-

20

out any heat radiator, although they get hot.
Thermalloy #2211 heat sinks (in Lafayette’s
catalog) help quite a bit, and it wouldn’t hurt
to put the same type on the audio output tran-
sistors, if TO-5 size are used. The modulator
power transistor is mounted on the aluminum
chassis with the mica insulator supplied (at
least it is with Delco types) for electrical in-
sulation. Check for and remove all burrs in
the area covered by the mica. Run your tongue
over it to check for smoothness.

Components. The individual units were
made up on .040 aluminum chassis to simplify
grounding and shielding problems, except the
converter, which was made of 0.031 brass,
so that shields could be soldered in place.
Sockets were used for the transistors, a great
convenience when there is a desire to try vari-
ous types. We used saddle mount sockets (El-
co 05-3301) with four pins which would ac-
cept TO-5 transistors directly, as well as
TO-40, 2N43, 2N78, 2N270 and TO-11. Oth-
er types such as TO-7, which has a shield
lead, TO-44 which has leads close together,
TO-1, TO-18 and such can be plugged in by
arranging the leads properly. The sockets were
mounted with 2-56 brass hardware. Solder
lugs for no. 2 were made by using the small
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o
D.C. OPEN T % OPEN

+ 12V WHILE MOD
- " DIPPING "

ADD
TEMPORARILY
FIG.2

To tune up a transistor interstage with a
grid dipper, you apply collector voltage to
the previous stage, make sure the base
return (coil or whatever) is in place, and
disconnect the emitter lead. The driven
stage should have collector voltage dis-
connected. Now you have 12 volts or so
between collector and base of the previous
stage, so the C-B capacitance is approxi-
mately what it will be when things are
going, and the next stage has zero bias.
Couple loosely to get a sharp dip; if the
GDO signal is more than a few hundredths
of a volt current will be drawn and the
capacitance will be changed. A transmitter
interstage set up to dip is shown here.

end from standard size solder lugs. Model
railroad hobby shops have the small bolts and
nuts.

Resistors. We used several styles. Our ad-
vice is to use ohmite (Allen-Bradley) QUAR-
TER watt types. The half watt use too much
space, the tenth watt type are impossible to
wire without tweezers and a jeweller’s loupe
—and the color code is hard to see—but the
quarter watt size is just fine. Lafayette had
some Japanese desposited-carbon resistors
which were very fragile, and the small Globar
resistors came apart when the soldering iron got
them too hot. An Ungar pencil iron on a Variac
worked well, but the smallest GE iron with a
resistor in series (cut out by a foot switch)
was even more convenient.

Capacitors. The electrolytics were C-D type
NLW (easy on the leads, some broke oft first
bend) or assorted Japanese. The coupling and
AGC electrolytics might be Mallory TAM or
similar, though the aluminum type is satisfac-
tory. The rf and if bypasses were mostly
75-working-volt ceramic types from Lafayette,
with some 10-w.v. ceramics used as base-
return-to-emitter bypasses where there normal-
ly is no more than two volts. You've never
heard a noisy component until you put 12
volts on a 10-volt ceramic capacitor. Like fry-
ing bacon.
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by NEW-TRONICS

the home of originals!

HUSTLER is the mobile antenna that has
won the widest praise from everyone that
has used it. For really reaching out, and
for exceptional results on every band, the
HUSTLER has no equal. For unbiased opi-
nion of performance, ask any HUSTLER
user . .. there are thousands of them.

See the HUSTLER at your dealer or write
us for literature.

NEW-TRONICS CORPORATION

‘““the home of originals”
3455 Vega Ave., Cleveland, Ohio 44113
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Battery mounting. If internal penlite-sized
batteries are to be used, they may be mounted
in commercially available clips which hold a
group of two to four cells, bolted to a wall
of the case. We have had trouble with these
after rough handling (the transceiver is just
the right size to drop!) from the batteries get-
ting askew and not making good contact. It is
suggested that the batteries should be acces-
sible for voltage check under load or physical
inspection without a screwdriver. A piece of
insulating material held in place over the
clips would also prevent cells coming loose.
With the F4BP lantern batteries there should
be no problem, since it is easy to keep the
binding posts tight. Certain types of closed-
circuit type plugs or the equivalent could be
used to hook into an external power source.
The MNI1500s appear to take several partial
“recharges,” so maybe it would help to plug
into the car battery with the internal cells
still connected: a blocking diode (IN91) is
suggested to avoid trouble from reversed polar-
ities or low external voltage.

Converter. (Fig. 5.) The 50 to 7 mc con-
verter was originally adapted from a QST
article. Like most such, there were enough
changes that there is no justice in involving
the original author. The main thing is to re-
member that there is no substitute for a good
transistor in the first stage. The rf amplifier
is used grounded-base, for reasons now only
a dim memory. A silicon computer diode (not
just any type, check the numbers) is used
as a limiter at the input in hopes that strong
50-mc signals will not immediately melt the
first transistor. Transmitter leakage is not bad,
but what if the transceiver with whip attached
is carried by a mobile just when he goes on
transmit? A good check on the diode is that it
should make no difference on weak sigs, on
or off.

The double-tuned coupling helps keep Ra-
dio Moscow off six meters, but if some oscil-
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lator juice should get back to the rf input,
there is still a chance of interference. We used
0.010 copper (sheet? foil?) for shields. The
oscillator circuit is a legacy from the QST
article. The circuit shown in the transmitter,
adapted for PNP, should work as well. The
main thing is that the oscillator should start
reliably and not move around with voltage
changes. Required drive to the mixer is a
couple of milliwatts. Mixer injection is some-
what fussy. Because of the fancy bias net-
work, mixer current will only change a few
per cent with the proper amount of injection.
If in doubt, use less, so as to reduce the
birdies and the spurious responses.

Roughly speaking, the 50-mc input imped-
ance is the same grounded-emitter or ground-
ed-base, about 30 ohms at the usual currents.
The rf stage might as well be a premium
type (still under three dollars) and the rest
can be any type recommended for TV or FM
use. See the section on the transmitter for tips
on grid-dipping. The mixer plate lead feeds a
pi-section low pass filter which is intended to
reduce the quantity of 43 mec signal delivered
to the 7-11 receiver. If this is very strong, it
will combine with harmonics of the second
oscillator in the second mixer to give birdies
(in pairs) each time the 2LO harmonic gets
455 ke away from the 1LO frequency. The pi-
section interstages are also intended to reduce
the transmission of 43 me. Tapped-coil coupl-
ing, used in the prototype, was quite bad in
this respect, as the taps seemed to resonate in
the 40-50 mc region.

-

LOOP FOR —p ~ TRIM COIL OR
NOT STICKING TOP SECTION TO
INTO THINGS RESONATE AT

OPERATIN :
RED FLAG =—m

13 %" APPROX

coiL 1S %5 " DA

20T # 22 WIRE
ON BAKELITE ROD
ABOUT 1" LONG

"— COAX MALE WITH PLUG
O OF TEFLON,ETC.TO
BRACE WHIP

2 ANGLE COAX
® ADAPTER

TRANSCEIVER

TELEPHONE HANDSET CORD,
PERSON HOLDING , ETC.
WILL AFFECT TUNING SOME

FIG. 4
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FOB FACTORY

Here’s why B & W’s Model 6100 has been called
the “Most Amazing Transmitter of Our Time’’!

® The Barker & Williamson Model 6100 Trans- @ The crystal lattice filter method of sideband
mitter has been engineered and built to give generation is employed.
the discriminating operator the ultimate in Superior sideband suppression results.
SSB, CW and AM communications. _ _
® Solid state rectifiers are used.

® The 6100 uses the B & W crystal controlled ® Dual automatic level control (ALC) with
frequency synthesizer, producing an order of adjustable threshold prevents overdrive of
stability which up to this time has been avail- output stages.
able ﬂnly in C’DEHY milifury and commercial e Digil‘ul Dial Sysl'em offers a high dEQFEE of
communication systems. dial accuracy.

WIRE, WRITE OR PHONE- FACTORY DIRECT-DEPT. M
BARKER & WILLIAMSON, Inc.

A SUBSIDIARY OF RENWELL INDUSTRIES, INC.
Complete Radio Communication Systems and Equipment

Beaver Dam Road, Bristol, Pa., « 215 768-5581
See us at the National ARRL Convention
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All resistors 14 watt, all capacitors mmfd,
all coils en 4” ceramic tuned forms.

The converter and receiver amplifier stages
are unneutralized. Per-stage gains are fairly
low by design, and the MADT, PADT and
“drift” transistors used have very low col-
lector-to-base capacitance. They are cheap
enough that there’s no point in substituting.

The 7-11 me “tunable if” is a complete
receiver in itself. (Fig, 6.) Rf gain is fairly low
to reduce overload in the broad-tuning stages,
but there should be no difficulty in getting
all that's needed in the 455 kc amplifier.
There is a tuned rf stage, a mixer and separate
oscillator, two stages of if at 455 ke, a diode
second detector, a separate agc rectifier, and

HHAR LHHE Hug
AL LLEEAN A

T i
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two stages of audio. Optionally, there is
squelch and a BFO, with provision for man-
ual gain control. Audio output power is
enough for mobile use. Most of the parts can
be found in the Lafavette catalog, or sal-
vaged from defunct transistor radios. The
tuning capacitor used was 365 mmf per sec-
tion and had nearly semicircular plates, so that
with the series capacitors shown, the low end
of six is spread a lot, but the high end is
still covered. Try and get a sturdy one, and
mount it so that straining the case won't twist
the capacitor frame.

If you have never built and tracked a su-
perhet before, this is one heck of a time to
start. The main idea is that two gangs of the
variable capacitor tune circuits from 7 to 11
mc/s, while the third, in this case, tunes an
oscillator from 6545 to 10545 ke, 455 below
the signal frequency. The trimmers built into
the tuning condenser (if there are none, wire
some 3-30s in) are used to make things
come out on the high end, and the slugs in
the CTC coils are used to put the coils on
the right frequency at the low end of the
range. Since the slugs move things by the
same percentage at each end and the trim-
mers have about twice the effect at the high
end as at the low end, trimming at each end
alternately several times is likely to converge
to the proper condition, where the circuits
track all the way. It is very convenient to
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Detroit, Michigan: ““Does an excel-
lent job of swinging a 20-40 combi-
nation and stacked Finco 6-2
beam."

San Diego, California: ‘I am well
pleased with the rotor to date, holds
and turns stacked 40M and up
beams in 50 mph winds with no
difficulty."

Los Angeles, California: ‘'l have
personally installed 3 other HAM-M
Rotors in the past 3 years (all of
them OK) so | feel that I'm buying
the best.”

Houston, Texas: ""Wonderful! Was
using the AR-22 (the CDE TV auto-
matic) and it did a fine job for 4
years, but put up a larger beam and
needed more power."

Anchorage, Alaska: “"Due to below-
zero weather, it took quite a while

to get up but the last couple of
weeks it has proved perfect. Wish |
had one years ago.”

Alamo, California: ““Works very well
and purchased on recommendation
of my friend who has been using
one for 4 years and likes it quite
well."’

Swarthmore, Pa.: ““Am very pleased
with the results. More than meets

my expectations.”

Pluckemin, New Jersey: “The HAM-
M rotates and two TR-15's tilt the
6-foot parabola for 432 and 1296

mc‘ii

Chicago, lllinois: “'It really does the
job."

New York, N. Y.: "This is a perfect

rotor. Can’t see where you can im-
prove it."”

(a sampling of mash notes received by our HAM-M)

At $119.50 amateur net, the HAM-M is the greatest rotor value
around! For technical information, contact Bill Ashby K2TKN.
Your local CDE Radiart Distributor has the HAM-M in stock.

Y CORNELL

DUBILIER

CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL PACIFIC ELECTRIC CO., 118 E. JONES ST, FUQUAY SPRINGS. N. C.

CDE makes a complete line of the world’s finest rotors: Ham, heavy-duty automatic, heavy-duty manual,
standard-duty automatic, standard-duty manual...and the industry’'s only wireless remote control rotor system!

have some sort of signal generator or test os-
cillator on hand when doing this, but a grid
dipper can be used as a makeshift substitute.
The 220, 470 and 720 pf capacitors which are
in series with the coils and tuning capacitors
should be silver mica type, and within about
5 per cent of the right value. Do not use
“BC” or “GP” type ceramics—in fact any ce-
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ramic capacitor that seems small enough to use
is probably not good enough to bother with.
Arco CM15’s or DM15’s come small and with
excellent electrical characteristics.

In this receiver, AGC is applied only to
the 7 mc rf stage and the first if amplifier.
AGC on the 50-mc rf stage might help, but
was not included. It is not desirable to cut
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Cl may be changed to 150 or 200 mmfd

if strong locals still overload or block on
AM.

Changes shown in heavy lines.
*RF gain in CW pos.—sq. in 8q. pos.

the gain or collector current of the second
if, as all the power it can deliver is some-
times needed. In order to get good AGC ac-
tion with transistors, the last if amplifier must
deliver enough power to the AGC rectifier to
allow it to develop sufficient voltage to buck
out the forward bias normally applied to the
base circuits of the various rf and if ampli-
fiers. For a 50 K ohm bias divider the re-
quired current is 12.6/50,000 or about 250
microamps. 250 ua through 5,000 ohms (4,700
plus 330) is 1.25 volts. The power needed
is thus about 1/3 milliwatt under carrier con-
ditions or 1.25 mw peak. If the last if stage
is running 1 ma of collector current at about
11 volts, there is a maximum of 5 mw rf
power output available class A into a 10K
load. If one fourth of the theoretical maxi-
mum is needed to develop the DC for AGC
use (assummg a perfectly efficient rectifier,
which is not likely at one volt out) thmgs
are pretty thin, and we cannot afford to cut
the collector current of the second if stage
at all. If the taps on the last transformer are
wrong, no signal, no matter how strong, will
develop cutoff bias, and the receiver will wipe
the modulation off strong local signals. If
there is some doubt, feed the BFO into the
last if input full strength and see if the emit-
ter current of the first if (as measured by the
voltage drop across the 1K resistor) can be
forced to zero and beyond. The “beyond” is
to allow for modulation peaks.

The control voltage in the absence of a sig-
nal is clamped by a couple of silicon diodes
to about 1.1 volts forward bias. When the
AGC starts working, the diodes unclamp, but
the if voltage at the ACC rectifier has to be
about a half volt before this takes place, that
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is, the AGC is “delayed.” Any good silicon
junction diode—power, top hat, alloy, diffused,
or planar—will work here as the AGC clamp.
The types suggested are small. The detector
and AGC rectifiers are 1N295, similar to 1N34
but small and tested as a dectector.

When a squelch is used, it is desirable to
set tihngs so the squelch opens before the
AGC starts to work. When the BFO is turned
on, the AGC must be disabled, and to do
this we shift the line to a manual gain pot.
The clamps still function to limit the maxi-
mum-gain forward bias to a safe value.

The oscillator circuit is a modified Colpitts.
It is not as easy to get going as a vacuum
tube oscillator because there is not any ampli-
tude-controlling mechanism in a transistor os-
cillator equal to the grid-leak-and-condenser
we are used to in tubes. Because the oscillator
is around 7 me, and a good oscillator tran-
sistor should be suitable for much higher fre-
quency (so that the transit time, which varies
with voltage and current and temperature,
will be small compared with ninety degrees
at operating frequency) there is danger of
parasitics at higher frequencies, so a parasitic
choke was put in.

As in the first mixer, the amount of drive
is critical, and a bit of fiddling with the one-
turn pickup coil (move it along the form to
vary injection) will be needed. The oscillator
runs on the low side with the values shown.

The if amplifier as drawn has effectively five
tuned circuits. The Clevite TF-01A resonant
emitter bypass has about as much rejection of
off-frequency signals as another transformer. It
you can't get one, use an 0.1 mf capacitor
in place of it. The if transformers are small
ferrite-core jobs, apparently U.S. made, which
have an unloaded “Q” of about 140 at 455
kc. As the drift transistors have higher output
impedance than the alloy types which were
common when these were designed, we have
our choice of more gain (by tapping the
collectors up) or more selectivity (by using
the former collector tap).
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powerful, peak
performance pair

SB-33/SB1-LA. .. diminutive duo... four-band (80-40-20-15) SSB
transceiver/exciter and high power linear amplifier. Bright, state-
of-the-art version of a full thumping kilowatt... entirely self
contained, including all power supplies...in two tiny cabinets!
The only “extras’” needed are microphone...antenna...two
lineal feet of mounting space...and a strong desire for a clean-
cut big signal. And when you look at the photograph above, (the
664 dynamic does look big in comparison to the linear amplifier
behind it) consider that the SB-33 transceiver on the right also

SB-33 includes an outstanding receiver capable of solid-copy reception

TRANSCEIVER of the DX that is bound to be stirred up by the KW signai from
your powerful pair.

389.30 Aside from the use of advanced solid-state circuitry and tech-

niques, there are at least 37 other good reasons why SB-33 can

SB1-LA LINEAR be so small and still deliver in such a convincing manner—

AMPLIFIER 18 transistors, 18 diodes and 1 zener diode! (The heavy-duty

279.50 work Is done by two rugged PL-500 beam tetrodes and a 12DQ7

driver). The SB1-LA linear uses 6—6JE6’s for 1000 watts-P.E.P.

on 80-40-20 and 750 watts P.E.P. on 15, achieves its small size

A - in part by careful design and by the use of an all-solid-state
Please send full information on SB1-LA voltage-multiplying power supply.

Linear and SB-33 Transceiver,
See these best buys at your SBE distributor—compare them fully
with anything else available, feature-wise, price-wise. (Remem-
NAME ' bering that SB-33 has 4-bands—panel selectable sidebands—
Collins Mechanical Filter—built-in 117V AC power supply and
e loudspeaker, is 5%2"H, 113 "W, 10%"D, weighs 15 pounds.

NUMBER STREET

CITY ZONE STATE
Model SB2-DCP Rt
/S.B_EJSIDEBIND ENGINEERS DC to AC INVERTER ; |
317 Roebling Rd. So. San Francisco, Calif. for SB-33 (only) el
| : Quiet . . . entirely
An operation of Webster Manufacturing solid-state.

Export sales: Raytheon Company, International Sales & Services, Lexington 73, Massachusetts, U.S.A.
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We went for selectivity, except in the last
transformer, which is heavily loaded by the
diodes. Most 455 ke transistor if cans found
in small six-transistor radios can be used in
place of those specified; the connections are
fairly standard. If more selectivity is needed,
two coils coupled by a capacitor could also
be used between the mixer and first if, with
only a small reduction in overall gain. The
coupling capacitor between the paired coils
is run to the tap, so that a larger, easier to
control capacitance can be used.

To align the if amplifier, a signal may be
“stolen” from another receiver, by wrapping
a wire around the last if plate lead in your
HQ 129 or whatever, and tacking it to the
base lead of the mixer in the transistor re-
ceiver, Tune the HQ 129 to a nice strong
broadcast station and start twiddling screws.
The single-tuned coils are just peaked for
maximum output measured with a Simpson,
etc. across the audio gain control (about one
volt at most) and the double-tuned pair is
adjusted by clipping about 100 mmf across
the primary terminals of one can and trim-
ming up the other, then moving the 100 mmf

to the primary terminals of the other can and
peaking the first.

The audio amplifier is conventional. It
differs from most small transistor radio audio
amps in that it runs on 12 volts and puts out
halt a watt rather than 9 volts and a quarter
watt. The idling current of the class-B ampli-
fier should be about 2 ma. Less gives scratchy
quality, more uses too much electricity. The
diode gives a no-signal bias which varies with
temperature in the right way to compensate
for the thermal characteristics of the output
transistors. If a 1N2326 is not available any
cheap alloy PNP transistor may be used, con-
necting to the base as cathode and hooking
collector to emitter for anode. A small ad-
justment in the idling current can be made
by changing the value of the emitter resistor
in the first audio stage.

The BFO circuit shown will work with al-
most any alloy transistor, but the loading on
the signal circuits will be a little less with
the drift unit specified. Any interstage if trans-
former will work. The BFO is tuned to band
center. No pitch control is provided.

If squelch is desired, it is inserted as shown
in Fig. 7. The manual rf gain pot is used to
set the squelch level, when that function is in
use.
In the first model, one transistor was
switched between BFO and squelch. The
BFO was too near the front end of the re-
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ceiver, and BFO harmonics were all over the
dial. Segregating the BFO fixed this: in the
photos the BFO assembly is tacked on above
chassis. In the receiver shown in the photos,
a transistor is in the squelch socket, but the
socket is not wired.

A list of possible transistor types for the
receiver is given in Table 2. The recommend-
ed types cost from fifty cents each for some
audio types to about a dollar each for the
7-11 rf and two and a half for the hot six-
meter rf stage. You may find something satis-
factory in vour pickle jars full of slightly sur-
plus semiconductors, but it’s not too likelv.
The types used in Japanese AM (not AM-FM)
radios will not be suitable. Required collector

breakdown voltage is at least 20, and 30 is
better.

. » « W100P

Table of Transmitter Transistor

A. Silicon NPN RF Power transistors

Oscillator. Some 2N697, 706, 707, 708 some 2N718, 753,
759, 760, 913, 914, 915, 916, 957, 2ZNB834, 2N1338,
1505, 1506, 2297.

Doubler: 2N707, 708, 915, 1505, 1491, 2297. If modu-

lated, may have voltage breakdown problems. 2N1506,
2N1492, 2N1493, 2N1342, 2N2218, 2N3118 should be

0.K. modulated.

Types

250-miliwatt final: 2N1506, 2N2876, 2N2631, PT531,
TA2084, 2N1978, 2N3118. Nothing more than five
vears old.

1.5-watt final: 2N2876, TA2084, PT657.
NPN AF amplifier: 2N35, 78, 167, 169, 214, 388, 445,

634, 635 etc.

PNP AF driver: 2N43, 188, 241, 270, 396, 404, 407 and
many more.
Modulator: 2N1172, 2826, 2827, 2N301, 176, 276, 342,

553, 554.

Table of Receiver Transistor Types
Converter-RF 2N1742, 2N2494, 2495, PADT-28, 2N502A,

RCA 2N2873, Philco T 1694, 2N1177 (last choice)
Mixer 2N1743, 2089, 1177, 1179, 2N1745, 2N1517
Osc. 2N1744, 1743, 1178, 2084, 1517, 1745, 1868, 2N 501
7-11 RF 2N2089, 1180, 1517, 2084, 2N 384, 370, 2N1726,

1747
mixer 2N2089, 1180, 1517, 2084, 2N372, 2N274, 2N247
oscillator 2N371, 1526, others will work, may need changes

in feedback.

IFs, 2N1638, 2N2092, any listed above, for RF or mixer
BFO almost any computer or drift transistor, 2N1631,

1637, 247, 274. Squelch-anything.

AF driver & af output 2N270, 241A, 188A 525, 2N43A
2N1413, 2N1924, 2N1192

Zener diode = 1N200, or any up to 14 watts, 6.8 to 8.2
volts nominal.

Note on transmitter transistors: The types used are
Silicon NPN. If suitable transistors are not available on
a beg, borrow, or buy surplus basis, it may be advisable
to consider using the Amperex 2N2786 PNP germanium
unit, announced some time after these transmitters were
built. (Amperex Electronic Corp.,, 230 Duffty Ave.,
Hicksville, N. Y. has report #S113 on how to use it.)
The main disadvantage is that the 27868 we have tested
had roughly 30 wvolt collector breakdown, so that AM
at 12 supply volts is not practical. The proper solution is
to use series modulation from a 12v supply, or NFM, or
a collector supply dropping resistor, adjustable so as to
set up for maximum collector voltage that the transistor
will stand and still modulate properly. The Amperex
report suggests that 2N2207's can be used in the driver
stages. The driver transistor costs under two dollars, the
2N2786 under five. Carrier output level for AM would
be about 140Mw. For NFM, about half a watt out could
he obtained.
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Now that you

ask me

Ken Cole W7ID'
P.O. Box 3
Vashon, Wash.

The readers of a certain magazine, which 1
won't identify further—except to point out that
it receives mail at a New Hampshire post of-
fice—found in their August 63 issue a thought-
provoking ballot. Some of the thoughts pro-

voked might surprise the editor. Polling of |

readers by editors is commonplace, and often
enough the readers are pleased by the impli-
cation of interest and indulge the editor in
return. But the question should deal with the
issue simply and specifically, and in the cited
case I think the phrasing was oversimplified
and unspecific. How can anyone be in favor
of, or against, restricted phone bands unless
he knows the conditions—what, why, where,
when, and most of all—who?

This was annoying to me because Wayne
Green’s dedication and energy are invaluable
to us, and I think the ham community is in
trouble. I would like to see more polling of
opinion by 73 on current and future problems,
but only following upon a lively discussion of
each issue, and then by ballots spelling out
the saner proposals and free of ambiguity. The
fact that the editor of 73 projects his personal-
ity rather eloquently may leave some readers
thinking he isn’t vitally interested in reflecting
our opinions. He is. But he can’t read your
mind. This is our opportunity; let’s have more
views and then more ballots. In this prickly
mood I hope to use up some space in 73 to
disagree with the editor on one item, agree
on another and invite comment (!) on a third.

Perhaps we can dissipate some of the heat
arguing terms and save the light to illuminate
the issues. Labels should be exact or they be-
come worse than useless. In our own time heed-
less loyalty to reckless orators has led whole
nations to disaster, so while we have an open
forum for the exchange of opinion we had
better use it. It's good practice, and a reminder
that our favorite form of government is based
on responsible debate.
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N send for NEW FREE [
5 & CRYSTAL CATALOG [N
with NEW TRANSISTOR
\ . OSCILLATOR CIRCUITS

BIG MODERN PLANTS .

TO SERVE YOU BETTER

2 in Fort Myers 1 in Los Angeles

HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Top performance assured with quality con-
trolled throughout manufacture. Gold or silver
plating acts as electrodes. Crystals are spring
mounted and sealed under vacuum or filled
with inert gas. Very high frequency stability.
Max. current capacity is 10 milliwatts—5 for
overtone type. Conformity to military specifi-
cations guranteed.
1000KC to 1600KC (Fund. Freq.) _.._____________.
Prices on Request
1601 KC to 2000KC (Fund. Freq.) ...._$5.00 ea.

2001 KC to 25C0KC (Fund. Freq.) ... 4.00 ea.
2501 KC to 5000KC (Fund. Freq.) ...... 3.50 ea.
S5001KC to 7000KC (Fund. Freq.) ... 3.90 ea.

70C1KC to 10,000KC (Fund. Freq.) ... 3.25 ea.
10,001 KC to 15,000KC (Fund. Freq.) 3.75 ea.

15sMC to 20MC (Fund. Freq.) .. ____. 5.00 ea,
15MC to 30MC Third Overtone ...___._$3.85 ea.
30MC to 40MC Third Overtone __________ 4.10 ea.
4CMC to 65MC Third or Fifth Overtone 4.50 ea.
65MC to 100MC Fifth Overtone _______ 6.00 ea,

DRAKE 2-B Receiver Crystals ...
(All Channels—OQOrder by Freq.)

OVEN-TYPE CRYSTALS

For Motorola, GE, Gonset, Bi.f.'*ndi:«:,r etc.
Add $2.00 per crystal to above prices
SUB-MINIATURE PRICES slightly higher

CITIZEN BAND Class “D" Crystals __._$2.95
Over 50,000 CB ecrystals in stock for all sets
and channels, both HC6 /U and miniature types.
To insure proper correlation and correct freq.
operation, order by manufacturer model num-
ber and channel,

NOW . .. 48 HOUR SHIPMENT

ALL TEXAS CRYSTALS are made to exacting
specifications, quality checked, and uncondi-
tionally guaranteed!

Send for new Citizen Band Crystal Inter-
changeability Chart with Texas Crystals

Code System.
ORDER FROM CLOSER PLANT

gk TEXAS CRYSTALSQ

DEPT. 73-9

1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE 6-2109

Division of

AND
4117 W. Jefferson Blvd,
LOS ANGELES, CALIF.
Phone 213-731-2258




Apparently the bad word in “Incentive Li-
censing” is incentive but the reasoning behind
this escapes me. Incentives keep us alive. Our
vears are spent working toward goals of one
sort or another—beginning, I suppose, with
food, and ending with our individual defini-
tions of a state of grace. Sucfess is an occasion-
al thm g and inconclusive; “pursuit of happl-
ness was astute ph:asmg—the striving is life
itself. Incentives are here to stay, I hope.

If the restricting of certain privileges (side-
band and portions of twenty are speculations
I hear most often) to a specific grade of
license is the point of controversy, I'm for it.
And if anyone loses ground in the shuffle he
can catch up at his own convenience, if he’s
interested, by earning the grade carrying the
authorization he wants. Our licenses confer
privileges, not franchises, and in the light of
what has happened on the electronic scene in
the last few years a reappraisal of our quali-
fications may be in order. If you doubt it, listen
to the bickering on 75 and the clang of
swords on 20. Check stabilities and bandwidths,
and reflect on the proliferation of phasing,
filtering, VOX, elastic linears, compacted kilo-
watts and the ﬁve-dul]ar-dom bunm

We worked for our ham tickets for many
reasons. My original incentive derived simply
from the concept of instant communication
with unseen strangers. The mystique of private
access to an invisible world was irresistible, but
had it been free for the asking I doubt that
hamming would have long competed success-
fully with the many interests that fascinate and
plague most adolescents, for learning the code
was tedious and theory a big, black hole. The
self-discipline requisite to serious studying
was new to me, but what I had failed to leamn
about it in high school came in the effort of
getting that first ham ticket. It was a good
lesson.

A-3 on 75 and the challenge of moving up a
step provided the next incentive. Evolving curi-
osity and the acquisition of new privileges led
automatically to a wider technical horizon and
renewed effort. It would seem that, so long
as a subject holds one’s interest, this simple
escalation by response to incentive describes
an ideal educative situation. The goals are
clearly defined and progress is timed to the
applicant’s own schedule. In my own case, and
I inflict this recital on you because I've heard
too many operators moan that some licenses
are beyond their ability, Amateur Extra, First
Phone and First Telegraph were difficult to
get for I have had no technical training; at
the sound of the word “mathematics” my brain
squeaks in fright and skitters out of sight, and
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finally, I learn very slowly. Not slowly for a
turtle, but very slowly for a human being. If
the system worked for me it will work for any-
one, and here and now 1 dedicate retroactively
to Incentive Licensing—administered under
various governmental auspices—my aeronauti-
cal, marine, marriage and radio privileges and
I'll throw in for good measure the prerequisites
of a hatful of Bar Pilot Licenses granted with
contrasting carelessness by seaport saloon-
keepers. Reflecting now on the hours of study
these certificates represent I'm surprised that
I'm still not smart. But I'm happy—and that's
what counts in a democracy. What we need
1S more incentives.

To avoid being accused of claim-jumping
by another magazine, I have refrained from
referring to Incentive Licensing as “The Amer-
ican Way”; however, the subject of other maga-
zines having now been rather lamely intro-
duced I would like to drop a curtsy to a third
publication, QST, and file a wordy little dis-
claimer here to the effect that my touting of
Incentive Licensing does not imply support of
ARRL policy on the issue and I'm sure they
couldn’t care less. I may labor the point but
I beg indulgence on the grounds that non-
conformists are jealous of their isolation and
picky about circumstantial alignments. Inci-
dental to the subject of alignment, I was sur-
prised to learn from five local hams questioned
that one smokes filter-tips, three smoke cigar-
ettes, four use a popular pain-killer—blended
not buffered—and all five are ex-members of
the ARRL. Their reasons for separation vary
from my own in detail, but agree on the simple
proposition that the League is not representa-
tive of our interest in amateur radio. After
determining that their independent positions
were not products of the ARRL stand on any
one matter, and provoking some suspicion of
the motives behind my curiosity, I pedalled
away with studied nonchalance.

Certainly the League does speak for many
thousands of hams; the ARRL is indeed large,
reputable and impressive, and it has my re-
spect—but I claim the right to differ with it.
And this brings me to “The Amateur’s Code,”
a canon prominently displayed in “The Radio
Amateur’s Handbook.” Item one includes the
dictum: “He abides by the pledges given by
the ARRL in his behalf to the public and the
Government.” Item two: “He owes his amateur
radio to the American Radio Relay League, and
he offers it his unswerving loyalty.” After mull-
ing this over enough times I realized that 