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The New Galaxy The Powerful New Galaxy The Beautiful, Matching
Wattmeter/Antenna Selector GT-550 TRANSCEIVER Galaxy Speaker Console

"HOI," H“SkY, and Hundsome!

You asked for it...now it’s here! The new GALAXY GT-550 and a com-
plete line of handsome matching accessories!

Your suggestions made it possible. We took your ideas—added some
of our own and went to work. We built in new power, new conveniences —
suchas a25 kHz calibrator option, and no frequency jump when you switch
sidebands. Then we hired the best designers in the business to give
GALAXY a distinctive “New Look™!

Our new GT-550 has all those great qualities of the famous Galaxy V’s
...and then some! It has new POWER...550 watts SSB, making it the
hottest transceiver made! A new single scale VFO Dial makes frequency
interpolation child’s play...the new skirted knobs make tuning and band-
changing a split-second job...and, that slick, king-sized finger-tip tuning
knob works like a dream! Still the most compact—only 11%a x 123% x 6"!

P.S. Sounds unbelievable but it’'s an even HOTTER receiver than
our previous Galaxy V’s!

Space prevents telling you all about the handsome, matched accessory
line. Write for a free brochure that’s loaded with exciting news!

Gataxy ELecTroNICS

“Pacesetter in Amateur/[Commercial Equipment Design”

|0 South 34th Street e Dept. 73-AA40 e Council Bluffs, lowa 51501
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..de W2NSD/1

Havne Green

With Kayla getting married and moving
to Florida, I'll be back in the editor’s chair
after about four years of rest. I hate to see
her go. Few hams know the good and the
bad guys in ham radio as well as Kayla. We'll
miss her perspective. Your letters were at
first skeptical that a YL could turn out a
good magazine in what is, essentially, a man’s
hobby. Once she got out from underneath
the problems left by her predecessor the let-
ters turned to raves.

In the last four years, 73 has been grow-
ing healthily. Our circulation just about
doubled during the period while the circula-
tion of the other ham magazines dwindled.
Our basic format of concentrating on arti-
cles and more articles rather than filling up
the magazine with low-cost monthly columns
and contest reports seems successful. Our
editorial policy of telling just what is really
going on and how we feel about it seems
popular with just about everyone except our
fellow publishers.

From a one-man editorial staff we have
grown to a whole team and are now setting
all of the type for both the articles and ads in
73 in our typesetting department. Owur art
department has a number of illustrators pre-
paring our schematics. Our production de-
partment 1s turning out not only 73, but is
working on a whole line of new books. The
Coax Handbook is the first of these and the
Advanced Class Study Course is the second.

Our advertising department, headed by
Bill Beatty, is doing quite well, but even so,
Bill could use a little help from you. If you
prefer to read a magazine that is made up of
articles rather than columns and reports, then
you should let the manufacturers and distri-
butors who advertise in the ham magazines
know where you are looking for their ads.
If we had 50 pages of ads we could bring you
a 200 page magazine every month with about
150 of them devoted to articles. If you’ll
look back you’ll find that the last 200 page
issue of QST had 68 pages of ads and only
34 pages of articles! The rest was activity
reports and columns. You can vote for the
magazine of your choice by letting the adver-
tisers know where you want to see their new
products and specials.

The articles in 73 will start to reflect my

own interests again... VHF, DX, RTTY, FAX,
contests, and a multitude of construction
projects. I have some fabulous goodies in
store for you. We’ll emphasize antennas in
May, VHF in June, mobile in July, transis-
tors in August, transmitters and linears in
September, receivers in October and trans-
ceivers in November. Our policy of paying
the fastest and the mostest for good articles
is giving us the pick of the articles and | could
easily fill a 200 page magazine every month
for you if you could just get the advertisers
to back us up.

We are by far the most particular about
who our advertisers are and if we get many
complaints we bounce ’em until things are
straightened out again. Some of the adverti-
sers that are not in 73 are not in there because
we will not accept their ads. You can get a
good clue to this by checking for some that
we have dropped in the last year or so. The
readers of another magazine, one which brags
about checking their advertisers, lost thou-
sands of dollars to a crooked outfit from
which we refused to accept advertising.

73 has grown beyond anything that I ex-
pected. Perhaps it is getting too big for me.
Sometimes I wonder if we should go public
and issue stock. Or perhaps we would do bet-
ter to join one of the larger publishing houses
and let them handle the business end of
things. When a business gets this big there
isn’t .enough time left for hamming. [ miss
that most of all.

It would be nice to be able to get away
for a long trip to some relatively remote part
of the world and DX a bit. We have all too
few amateur DX-peditions. I see that Gus is
off again, but Gus is a professional D Xer and
you have to pay him for working him, one
way or another, or else he won't go. This
was one of the big difficulties with Don Mil-
ler. Idon’t put much store in the claims that
a professional DXer can cage upwards of
$50,000 a vear in relatively tax-free dona-
tions, but there obviously is enough in it to
keep one or two fellows on the road year in
and year out. If it didn’t pay they wouldn’t
do it.

And, once a fellow is off DXing for a bus-
iness he is forced to find new places to oper-

(continued on page 67)
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For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

Type EX Crystal

Available from 3,000 KHz to 60,000 KHz. Supplied only in
HC 6/U holder. Calibration is #=.02% when operated in International
OX circuit or its equivalent, (Specify frequency)

........

OX OSCILLATOR

ﬂ Crystal controlled transistor type.

B (o Kit 3,000 to 19,999 KHz
Hi Kit 20,000 to 60,000 KHz $ 95
% (Specify when ordering)

SAX-1 Transistor RF Amplifier $3.50
A small sighal amplifier to drive MXX-1 mixer.
Single tuned input and link output.

MXX-1 Transistor RF Mixer $3.50 Lo Kit 3 to 20 MHz

A single tuned circuit intended for signal con- Hi Kit 20 to 170 MHz

version in the 3 to 170 MHz range. Harmonics (Specify when ordering)

of the OX oscillator are used for injection in

the 60 to 170 MHz range. PAX-1 Transistor RF Power Amplifier $3.75
Lo Kit 3 to 20 MHz A single tuned output amplifier designed to
Hi Kit 20 to 170 MRz follow the OX oscillator. Outputs up to 200 mw
(Specify when ordering) can be obtained depending on the frequency

and voltage. Amplifier can be amplitude modu-
lated for low power communication, Frequency
MXX-1 range 3,000 to 30,000 KHz.

w.. BAX-1 Broadband Amplifier $3.75
General purpose unit which may be used as a
tuned or untuned amplifier in RF and audio
applications 20 Hz to 150 MHz. Provides 6
to 30 db gain. Ideal for SWL, Experimenter or
Amateur.

Write for complete catalog.

CRYSTAL MFG. CO.,, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102
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Apparently 1 stepped on some toes with
my February Editorial Liberties. I dared to
suggest that ARRL’s OO program might be
more effective in the policing of our bands
and in recommending that FCC take action
against malicious offenders. That segment of
the ham population which is uppnsed to
ARRL has been most vncﬂeruus in it’s op-
position.

I’m going to ask two questions, and then
try to answer them. The first is: Why
ARRL? And, the second: Why has it failed?

The answer to the first is fairly simple. It
was obvious many years ago that amateur ra-
dio could not stand without an organized
body to support it. A look at the Constitu-
tion and By-Laws, shows that it is organized
along Democratic principles. You elect the
person you feel will best represent the inter-
ests of your group, and then guide him in
those interests. Your Director’s job is to take
action according to the member’s wishes. It
works very much like our Federal Govern-
ment. The voters elect their representative to
the Congress, who in turn cast their votes ac-
cording to the way their constituents tell
them to. |

The answer to the second question 1S even
more simple. It can be said in one word...
“YOU.” Back in 1933, a man named Hitler
took over Germany. Even long before, a
man named Lenin took over Russia. Today,
we have our Castro, our DeGaule, our lesser
dictators;and why? Because the people really
didn’t give a darn. They allowed it to happen.
ARRL has a fine principle. ARRL has a fine
constitution. ARRL could be the democra-
tic voice of amateur radio. Instead it is a

closed corporation of people who live for
ARRL rather than amateur radio.

Now, I'm going to ask some questions
which I am unable to answer. Only you, the
reader can answer. Are you a voting member
of ARRL? Did you cast a vote in the last el-
ection? Do you know the name and address
of your Division Director? Did you write to
him before the deadline for the coming Board
meeting in May? If the answer to any of
these questions is “NO,” you have no right
to criticize. Sitting back and grumbling that
things are not going your way won’t get you
anywhere. The only way to make ARRL
work for you is to become involved.

The Ansel Gridley case in Florida is Stﬂ}
going on. Grid, W4GJO, is being sued for one
million dollars. The plaintiff, who owns a
large liquor store in Sarasota, has been ad-
vertising in local newspapers with vitriolic
anti-ham messages. He has also distributed
bumper stickers like the one shown below.
Grid has obtained an injunction to prevent
further ads or stickers, but if you have ever
tried to remove one of those stickers, you
know they will be around for a long time. 1
suggest that large clubs (certainly ARRL
won’t get involved) should file counter suits
against this man for defamation of character
in the amount of three million.

With this issue, I sing my “Swan Song.”
My 22 months with 73 has been rewarding
and exciting. However, my forthcoming
marriage to K4MWS promises to also be re-
warding and exciting and the only deadlines
to be met will be mealtimes. We are to be
married in May and as soon as I have settled
in my new home in Florida and have my feet
back on the ground, I will continue as a con-
tributing editor for 73. Thank you all for
both your criticisms and your support.

Kayla.. W1EMV

73 MAGAZINE



FAMOUS WORLD TRAVELER

SWAN 508
ULL COVERAGE
EXTERNAL VFO

he Model 508 Frequency Control
nit is designed for full coverage
of 80, 40, 20, 15, and 10 meters.
t provides for transmitting and
eceiving on separate frequencies,
and plugs directly into the back of
he- 500C. A separate Dual-VFO
adaptor is no longer required, since
he relay control circuitry is built
nto the 508. A panel control per-
its selection of VFQ's so that op-
pration may be transceive mode
ith the 500C VFO, transceive with
he 508 VFO, or transmit on the
b00C and receive on the 508. The
odel 508 features eight ranges of
00 kc each, with 5 kc calibration.
t may also be used with the 350C
ransceiver.

$125

ARS OSCILLATOR

en crystal controlled channels
ith vernier frequency control.
lugs directly into Model 500C and
ay also be used with Model 350C
nd other Swan transceivers.

ODEL 510X
less crystals) . . $45

SWAN SPEAKS
YOUR LANGUAGE

SWAN 117XC
MATCHING
AC POWER SUPPLY

~ Complete A.C. supply for 117 volts,

5060 cycles, in a matching cabinet
~with speaker, phone jack, and indi-
cator light. Includes power cable
with plug for transceiver, and A.C.

line cord. Ready to plug in and

SWAN 500C
FIVE BAND
TRANSCEIVER

80 through 10 meters ¢ 520
watts ¢ Home station, mobile,
portable operation ¢ SSB-CW-
AM.

The new model 500C is the latest
evolutionary development of a basic
well proven design philosophy. It
offers greater power and additional
features for even more operator en-
joyment. Using a pair of the new
heavy duty RCA 6LQ6 tetrodes, the
final amplifier operates with in-
creased efficiency and power output
on all bands. PEP input rating of the
500C is conservatively 520 watts.
Actually an average pair of 6LO6’s
reach a peak input of over 570 watts
before flattopping!

The 500C retains the same superior
selectivity for which Swan trans-
ceivers are noted. The filter is made
especially for us by C-F Networks,
and with a shape factor of 1.7 and
ultimate rejection of more than 100
db, it is the finest filter being of-
fered in any transceiver today.

For the CW operator the 500C in-
cludes a built-in sidetone monitor,
and by installing the Swan VOX Ac-

cessory (VX-2) you will have break in
CW operation.

Voice: quality, performance and re-
liability are® in the Swan tradition of

being second to none.
$520

12 VOLT DC SUPPLY

Complete D.C. supply for 12 voit
mobile or portable operation. In-
cludes cables, plugs, and fuses. Will
~also operate from 117 volt AC. by
~detaching the D.C. module & plugging
in 117 volt line cord. Negative
‘ground standard. Positive ground
available on special order.

$130
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OCEANSIDE, CALIFORNIA
A Subsidiary of Cubic Corp

" ASK THE HAM ...
WHO OWNS ONE




Dual Channel

Robert G. Teeter
16 Poplar Drive
Rochester, N.Y. 14625

Oscilloscope Preamp

Upgrade your present oscilloscope to
have dual trace capability. Don't buy a new
scope, instead build a preamp that has the
features you want and need. Two channels,
each with a separate attenuator, can be dis-
played one at a time or alternately. The
scope sync can be triggered from either
input.

The heart of the unit described herein,
the switcher and driver boards, were origi-
nally designed as part of a systems modi-
fication. Seventeen Tektronix 360 type indi-
cators (3 inch oscilloscopes) were converted
to dual trace operation. Each oscilloscope
was modified internally by adding a pedes-
tal switching transistor, pedestal adjust po-
tentiometer, and 10x amplifier. The switcher
boards and driver boards were located on
a relay transfer panel under the console.
The mode switch and individual gain con-
trols were mounted on the operator's con-
trol panel.

By building a switcher board and a driver
board and adding some switches and acces-
sories, a good alternate trace preamp can
be constructed at moderate cost. The re-
quired accessories include power of plus and
minus 12 wvolts, a mode switch and knob,
and individual channel gain controls. Op-
tional accessories would be frequency com-
pensated attenuators, switched trigger out-
put and an amplifier. A small modification
is required within the oscilloscope itself.
The block diagram, Fig. 1, shows the general
relation of the parts.

: n
INPUT -
gl 751 8 RSN s X0 P g
{ DRIVER |
e | |
MODE FLIP HORI
0 SWITCHER SWITCH FLOP ""]'sanzt:mTH
INPUT ,l ATTEN l = PEDESTAL
8 uaTOR [ * SATE
!
> TRIGGER
. POWER
Fig. 1
6

This is not a step-by-step construction
article. Schematics, parts lists, and a descrip-
tion of each circuit will allow anyone who
has built from scratch to complete a work-
Ing unit,

Packaging

Depending on individual desires this unit
may be packaged in many ways. First, it
could be built entirely within the oscilloscope,
if enough front panel space is available for
the switches. Secondly, it could be built
into a small utility box with one cable, to
a suitable connector on the scope. In this
case the following functions either go into
or come out of the scope (a) 6 Vac for
power, (b) horizontal sawtooth, (c) pedes-
tal drive, (d) output and (e) trigger, if
the individual trigger is desired. See Fig. 2,
front panel layout.

MODE
BOTH
B
A— —B
Fig. 2
Panel ATTENUATORS
layout :
A IN 8 IN
Power

Power requirements are both plus and
minus 12 volts dec at less than 50 mA. Power
may be obtained from batteries, a conven-
tional double dc power supply as in Fig. 3
or from the 6 Vac filaments of the oscillo-
scope. If the filament supply is used then
two voltage triplers and regulating zener
are required, as in Fig. 4. The voltage
triplers eliminate the necessity for a heavy

73 MAGALZINE



Tl CRI CR3

A

J
ﬁ

‘ —\—o—+12
/7 + -
CR2 CR4 —Ci e o
. 2 D
/7
C1-CA...... 200 ufd 15 volts SEEERY POl
CR1-CRA..... 1N0OT + s
R1-R2...___ Adjunt tor 12V ourput
1} e e 24 VAC Centwrtapped & A\r Y -2
R2
Fig. 3

power transformer, and good regulation is
obtained with the zeners. In addition power
comes on automatically any time the oscillo-
scope is turned on.

Switcher board

The switcher board is the heart of the
dual trace preamp, Schematic, see Fig. 5.
Seven Texas Instrument field-effect-transis-
tors are used to alternately pass one signal
to the output. For example, if pin F is
low and H is high, channel one appears at
the output, pin L. If the voltages are re-
versed, pin F high, pin H low, then channel
two appears at the output. Q1, Q4 and Q5
are buffers. Q2 and Q6 are series switches
and Q3 and Q7 are shunt switches. The

-}}+ * A, - +12VDC
A CRI
r VRI
- @)
Icnz
§z+ : c5
=21 T~
—| *
6 VAC CR3
/; # & GROUND
CR4
+c:_ e
1 Zce
A CRS
I VR2
L @)
CRE
ca
R2
—"'1 = A\ . -12vDC

ci1-C8 200 ifd 15 sl
CR1-CR&.. . TR4001

"B1-A3 Adpat for 17V output |
VRY--VA2 iNS243

Fig. 4
R14 is used to adjust the output level and
R5 adjusts dc balance. If both inputs are
connected to ground, then the output, as
seen at pin L should be a straight line,
not a square wave. Note that to see this
another oscilloscope would have to be used,
or the pedestal drive to the scope would
have to be removed. See discussion under

off channel is suppressed more than 70 db. - pedestal. "
+12 da
4 TIS34
P rd
UTPUT —— L € LEVEL
+12 {c|é€ R14
cl st 10K
047UF o
200V TIS34 i 12 e
CH A" - | |( 22K 22K
gl N AN AN e—— . —@
R R3 "6 RS
2.2M %lﬂl{ 00K TIS34
3. / Q3 '
12 (A & CR2 TiS34
INSI4
s (rl¢ * 1€ @Jy
| CRI
RIZ
INSI4
100K
il G f
/ | CR3
—(E (l INSI4 CR4 ?Tsu ‘
GND o—< 0! "‘ﬁ"
/77
c2 + 12 Qe RI3 l
O47UF Sl R7 g TIS34 100K
& 200V 100K
"o rd ol | [
cH"B =<8l & 1€ s |
R9 RI|
R2 R4 22K 22K
22M 3.9K
BALANCE
== SG D D
| o L@:
TIS34 B
+12 .
l Fig. 5
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T — K | +12 - :
i) 259!: B
L e (o7
R3 ST A ¥ Eit=y @ G 2N3638 ¥
8.2K I\ U
EIEFF E‘?,TH rHHJTﬂrEA F ‘FE’DEET&L
{ AN
Salliay Q2 Q3 RII
eN3394 2N3394 2TK
@. o —
ATOK - RO —> E GRD c
/2w IEH‘.% CRI CR2 18k B
R2 IN2TT IN2TT
oW c6
L ECB £
e . et 2N3394
~l_.ca
~T>470PF
9
—Lcs
“1 4TOPF ‘ 2
o 7¢., IL
@ & > Al -2
0] LT
L5 L | SAWTOOTH Fig. 6
Driver board —Evne
1 ) +12VDC
The driver board is basically a flip-flop 1o F
\ - L OUTPUT
triggered by the scope horizontal sawtooth. . c | switcrer
Fig. 6 shows the schematic. Q1 is a saw 3 LI pper {52 —
shaper. Q2 and Q3 constitute the flip-flop o
and outputs are taken for gating the switcher
board. Q4 and Q5 form the pedestal driver —
to position the beam on the scope. In con- o
junction with the circuit discussed under =40
pedestal, the beam is made to go up for t 2
channel one and down for channel two, thus R EEorda
the traces are separated on the face of the + '
tube. The driver will switch acceptably for Y
a sweep speed greater than 5 microseconds i
per centimeter., The inherent rise time of
the pedestal, which is the limiting factor, S A L i hIBER
is about 1 microsecond. E
Mode switching 0
INPUT B 8 —

The switch positions shown in Fig. 7 in-
clude channel A only, B only, and both,
triggered by A or B. It is necessary to
switch 4 functions, (a) 2 switcher lines, (b)
pedestal line and (c) trigger line.

Pedestal

The internal modification to the scope
consists ot two parts as shown in Fig. 8.
First, a connection is needed to the hori-
zontal sawtooth for triggering the driver

board. Use caution here as this voltage may
be between 100 and 300 volts. This lead

Fig. 7

should be run in coaxial cable such as
RG-174/U. The pedestal lead should also be
in coax. The transistor, Q1, causes one side
of the push-pull vertical amplifier to be un-
balanced, shifting the position of the trace
on the screen. Switching occurs pretty much
during the sawtooth retrace period. The
existing vertical centering control will move
both traces equally, while the pedestal ad-
just control will move only the lower trace.

73 MAGAZINE
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— with a MATERIAL DIFFERENCE!

Use, is one of the most dependable
testimonials of endorsement, and Telrex
products are in use in 139 Lands

*‘Beamed-Power”’ ANTENNAS, “BALUNS"’

I. V. KITS and ROTATOR SYSTEMS!

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

Enjoy World renown TELREX performance,
value and durability! Send for PL68 tech. data
and pricing catalog, describing -professionally
engineered communication antenna systems,
rotator-selsyn-indicator-systems, “Baluns”, 1.V,
Kits, Towers, “Mono-Pole”, “Big-Berthas”, ac-
cessories, ete. ete.

Communication

Engineering
re x Laboratories

ASBURY PARK, NEW JERSEY 07712, U.S.A.

SYSTEMS
SINCE 1921

AMPLIFIER
VERTICAL VERTICAL
INPUT } ?
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(Upper trace if you get polarities reversed
anywhere.) If it is desired to overlap the
traces an easy way to accomplish this is to
use a pot that has an on-off switch. Connect
the on-off switch between the collector of
the transistor and R2.

Attenuator

The attenuator can be a simple potentio-
meter or a calibrated 10 step attenuator
as described in the Electronics World article
by Donald R. Hicks—"Designing an Oscil-
loscope Vertical Attenuator.” The only re-
quirement is that each input signal to the
switcher board be less than about 15 volts
peak-to-peak. Otherwise clipping will occur

in the FET's.

Amplifier

If desired an amplifier can be added. The
amplifier used in the Tektronix modification
is shown in Fig. 8. This was required in
the system modification as the original single
attenuator in the 360 indicator was to be
used to control both signals. Uncalibrated .
gain controls were used to vary the levels
individually. When the individual gain con-
trol was at maximum the original attenuator
read correctly.

Printed circuit board availability

Etched and drilled boards are available.
Please correspond with author at 16 Poplar
Drive, Rochester, New York 14625.



Simplest rf Preamp

How simple can a transistor circuit be?
Here is a basic rf preamplifier, usable from
low frequencies to VHF, that must come
very near the limit. It looks too simple to
work, in fact, but it will do a good job
in SWL, VHF, and TV preamplifier appli-
cations. Yet it does not compromise in the
important bias-stability department as many
simple circuits do, and it will accept silicon
and germanium transistors interchangeably.
The few components can be assembled in
almost any convenient style provided the
circuit is built on a piece of PC board for
good grounding.

The emitter-biased amplifier

We rarely see emitter biasing in experi-
menter and radio amateur circuits. Perhaps
this is because the circuit needs two voltage
supply polarities when used in its simplest
form. Yet sometimes it is not so hard to
use a second battery if the current require-
ments are low, and a few years ago elec-
tronic circuits were expected to need several
voltages. Getting by with a single power
supply voltage is something of a luxury,
which we can exchange for the convenience
of a really simple circuit, untroubled by
the bias problems often seen in amateur-
built gear.

In most of the commonly-used electronic
circuits the transistor properties enter into
the biasing design. There must be biasing,
because the standing bias voltages and cur-
rents energize the transistor, and provide
power for it to use in amplifying its input
signal. But there is one way in which we
can bias a transistor which allows the tran-
sistor practically no control over its collector
current. Using this arrangement eliminates
transistor aging, temperature, and replace-
ment effects. We can pull a germanium
transistor out of its socket, replace it with
a comparable silicon transistor, and discover
the circuit works about as well in either
case. Very convenient! Specially nice for the
hobbyists who must make do with what they
have on the bench, or are able to scrounge
out of some miscellaneous circuit board.

10

Jim Ashe, W1EZT

The complete circuit appears in Fig. 1.
Although it is a very interesting circuit to
industrial designers, unlike many other ad-
vanced circuits its basic workings really are
simple. Suppose battery B2 is disconnected
but Bl remains in the circuit. What hap-
pens? A current flows through R, into the
transistor emitter terminal, to the transistor
base terminal, and to ground. If the emitter-
base diode properties change due to aging
or replacement with a different transistor,
the current will change only slightly. Using
a silicon transistor, there would be only an
8.5% increase in current if we shorted the
emitter-base junction. No transistor replace-
ment or type changing, even from silicon
to germanium, could produce as large a
change as this. Any variations over time in
circuit performance must be caused by
something other than bias instability.

Now, if we complete the collector circuit
by connecting battery B2, the collector ter-
minal will steal the emitter current before
it can flow to the base terminal and to
ground. The emitter current is practically
unchanged, and for ordinary amplifier appli-
cations we can ignore the tiny change in
emitter-to-base voltage that appears when
the collector terminal is energized. This is
why emitter biasing is extremely simple and
stable. The transistor current is controlled
by one single resistor in the emitter circuit
rather than by a network jointly including
emitter, base, and possibly collector ter-
minals.

C3/L! MADE UP TO TUNE
OPERATING FREQUENCY

R e

2 “u;lf

Fig. 1 Complete circuit of the rf preamplifier.
Parts vaiues are not critical,

B

00 FF Ti IOPF
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This isn't the best circuit for some appli-
cations, and is specially inappropriate for
power-amplifier designs. But it works very
well indeed for small-signal »f preamplifier
application because rf circuits can easily
meet the low input-impedance and high out-
put-impedance requirement set by the tran-
sistor characteristics. At audio we would
have to use iron-core matching transformers,
but at VHF a few self-supporting turns of
inexpensive wire will do the job.

A large capacitor, C1, connects the low-
impedance input cable to the transistor emit-
ter terminal without upsetting the bias ar-
rangements. Its capacitive reactance should
be only a few ohms at the rf operating
frequency. The values in Fig. 1 were chosen
for operation on the 2-meter amateur band,
and the 100 pF capacitor C1 has a reactance
of around 10 ohms. A 220 pF capacitor
might have been a better choice but those

available at construction time were not very

small.
The collector circuit is a simple shunt-fed

resistor-loaded connection via another block-
ing capacitor to an inverted pi output coup-
ling network. The reactance of C2 at 2
meters is around 100 ohms, much less than
the 2200 ohms resistive load or the load
coupled back from the output cable. This
capacitor, and CI1, serve only to prevent out-
side connections from upsetting the dec con-
ditions in the circuit, and their values are
not critical. You should avoid too-large capac-
itors since these contribute nothing to circuit
performance, cost more, and increase the pos-
sibility of unwanted resonances.

If we turn a pi-tuner inside out, what do
we have? Instead of one inductor and two
capacitors with the connection between the
capacitors grounded, we have a single capa-
citor (C3) across the ends of an inductor
(L1) which has a grounded tap. We can
look at this arrangement as a resonated
autotransformer, in which the unwanted coil
reactance is balanced out by the parallel
capacitor and the impedance transformation
from 2200 ohms input to 52 ohms output is
determined by the turns ratio on the two
sides of the grounded tap. In this case we
have six turns grounded at turn #1 from
the cable end, which transforms the 52 ohms
to roughly 1260 ohms, approximately. The
impedance transformation is the square of
the turns ratio.

Construction

APRIL 1969

The construction style is not printed cir-
cuit, although the preamplifier is assembled
on a piece of copper-clad PC board. There
is no transistor socket simply because we
can get by without one. This minimizes lead
lengths and inductances, and the base lead
is soldered directly to the PC board. An
input coax connector is eliminated by solder-
ing the braid of the coax input cable directly
to the board. Blocking capacitor Cl is
soldered directly from the transistor emit-
ter lead to the center conductor of the cable.

At the output, LH side, a pair of lugs
mounted in the board support the inductor
of the output matching circuit L1/C3. The
lugs could be replaced by a pair of tiny
insulated stand-offs, or a small terminal lug
strip to avoid the need for removing some
copper. In this case it was easy to solder
the small mica compression trimmer C3 be-
tween the lugs on the opposite side of the

‘board. The output blocking capacitor C2 is

mounted between the transistor collector lead
and the input end of the matching network,
and the output coax cable center conductor is
soldered to the lug supporting the output
end of the network. With the cable outer
braid soldered directly to the copper sur-
faced board, another rf connector is elimi-
nated.

When 1 originally built the preamp, I
connected the coil to ground a little too far
to the right hand side of the coil. This didn't
work too well and'I had to move the tap
to the left. This connection can be moved
up or down the coil for best gain, and
should not be so far along the coil toward
the transistor that the tuning capacitor
seems to have no effect.

Resistors R1 and R2 extend directly from
emitter and collector leads to convenient
lugs situated far enough from the transistor
to avoid power lead capacitances from affec-
ting the circuit performance. These resistors
are half-watt units but quarter-watt units
would work as well. Composition resistors
are preferred, rather than metal-film or
wire-wound variety.

Operation

Complete the circuit assembly (which
may require several minutes) without mak-
ing the connection from collector to output
network L1/C3 via C2. This prevents transis-
tor collector-base diode action from killing
coil Q when you try to tune it to frequency
using a grid dip oscillator, and it may pre-



vent damage to the transistor too. If you
do not have a GDO use coil and resonance
equations or nomographs, and provide lots
of adjustment. When you reasonably believe
the output LC circuit resonates near to or
a little above the operating frequency, go
on to the next step.

Connect a 56 or 68 ohm half-watt or
smaller composition resistor across the pre-
amplifier input terminals, and make the
collector battery connection through a milli-
ammeter. There should be no current flow-
ing. Upon completing the emitter battery
circuit, the collector current should rise to
about 2.6 mA and a VIVM or 20,000 ohms
per volt multimeter should indicate about 3
to 4 volts at the collector terminal. Base-
emitter voltage should be around 0.3 volts
for a germanium transistor;, or 0.7 volts for
a silicon transistor. If vou do not find these
voltages check first to be certain battery
polarity connections are correct. If you've
goofed don’t replace the transistor, it's prob-
ably all right. Switch polarities and try
again.

Now complete the collector-to-output con-
nection through C2, and install the pream-
plifier in your receiver system. Turn it on
and listen for birdies. If there are signs
of unwanted oscillation replace the input cir-
cuit with a 68 ohm composition resistor and
it the birdies remain then move the coil
tap nearer to the collector terminals. This
increases transistor loading and reduces cir-
cuit gain. If you find the preamp oscillates
with antenna input but does not with a 68
ohm resistor across its input, then vou need
to improve your antenna system. It’s reactive
and needs tuning or corrective mechanical
work.

Finally, tune C3 for maximum output. In
a TV weak-signal area this will appear as
a sharper, stronger picture, and in SW and
VHF applications you will observe stronger
signals and less noise unless your system
noise comes from locally generated inter-
ference, in which case there may be more
of it.

Additional suggestions
We can easily make this simple circuit

oNLY $24.95
Postpaid

more complex. For instance, we can replace
C1l with a small compression trimmer, ad-
justable to tune out the small inductance
of the cable-to-transistor-and-return loop.
This will improve circuit stability by re-
ducing the fedback voltage that collector-
to-emitter capacitance can develop from
emitter to ground.

We can also improve circuit gain by re-
placing R2 with an rfe. This choke should
have a reactance of several ten-thousands
of ohms at signal frequency. 100 MH at
6 meters and maybe 30 at 2 meters looks
about right. Then the output matching net-
work can be readjusted for a greater im-
pedance transformation, and signal gain
will be increased. Chance of oscillation will
increase too, but this arrangement ofters
an interesting possibility.

c3
INPUT OUTPUT
GO woorr Ti c2 !H\ ey
_l‘"'n \l i &
- /1 A
i
RIS 800 =221
+
R3 L= . -

Bl — = 970FF /l/
127

i
Fig. 2. Suggested variation for improved perform-

ance. Operating current may be varied for strong

or weak signal work without detuning the output
cireutt.

With no collector resistor, collector volt-
age no longer depends upon collector cur-
rent. We can now adjust collector current
by adding a variable resistor in the emitter
circuit, which will vary the amplifier oper-
ating conditions without detuning the col-
lector circuit. See Fig. 2. This circuit is
certainly more elaborate than the simple
one you may have constructed first, but
enables vou to choose increased collector
current at lower gain to reduce cross-modu-
lation effects, or to adjust the emitter cur-
rent for maximum gain to hear weak sig-
nals.

NUMBERS—24 HOUR DESK CLOCK

Can be read from 15 feet in a dense fog.
Available in Charcoal Grey, Coral Red, Light

Blue, White or Brown. If vou don’t specif
we will send one at random. They are a
beautiful. 12 hour movement also available.

REDLINE Co., Box 231, Jaffrey, NH-03452
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A NEW CONCEPT IN ITS EXCITING
BEAM ANTENNA PROGRAM

Any knowledgeable DX’er will tell
you the secret is in the antenna. For
over a year Henry Radio has provid-
ed an exciting beam antenna pack-

Basic package No. HR-1

*Tristao CZ-337 New concept 40 ft.
crank-up tower w/mast

age program allowing the average CDR TR-44 rotator
amateur to own an efficient, and 100 ft. RG-58 A/U Coax
unbelievably economical antenna 100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna $325.00
Hy-Gain TH-2 Mk 3 antenna $325.00
Hy-Gain DB 10-15A antenna $325.00
Hy-Gain 203BA antenna $330.00
Hy-Gain TH-3 Mk 3 antenna $375.00

A savings of approximately $70.00

package . . . pre-engineered, pre-
matched and pre-packaged to suit
his pocketbook and requirements.
NOW! This world famous antenna
program moves forward. NOW!
You can have the antenna of your
choice at the same incredible saving.

Basic package No. HR-2

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

Basic package No. HR-3

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

CDR TR-44 rotator CDR Ham-M rotator
100 ft. RG-58 A/U Coax 100 ft. RG-8/U Coax
100 ft. Control cable 100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Mk 3 antenna $560.00
Hy-Gain 204 BA antenna $565.00
Hy-Gain 402 BA antenna $575.00
Hy-Gain TH-6 DXX antenna $590.00
Hy-Gain TH-3 Mk 3 antenna $520.00 | Hy-Gain DB-24B antenna $620.00

A savings of approximately $90.00 A savings of approximately $120.00
*Free standing tower $10.00 extra

All complete packages are priced freight prepaid to your door in the continental
U.S.A. Substitutions may be made . .. write for prices. And remember, you can
buy on time. You can trade your used transmitter or receiver. You can rely on
Henry Radio to supply the finest equipment and the best value.

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna $480.00
Hy-Gain TH-2 Mk 3 antenna ﬁgo'oo
Hy-Gain DB 10-15A antenna 0.00
Hy-Gain 203BA antenna $485.00

CALL DIRECT . . . USE AREA CODE
. Butler . Missouri, 64730 816 679-3127
Radio Stores | |
Henry . 11240 W. Olympic, Los Angeles, Calif. 90064 213 477-6701
931 N. Euclid, Anaheim, Calif., 92801 714 772-9200

PN R T e e e S el T T IR S L O e L T T e
“World'’s Largest Distributor of Amateur Radio Equipment”’
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George Leonard
Associate Editor
Look Magazine

Education and Lcstacy

The following is reprinted by permission of Look Maga-
zine and Mr. Leonard. | think this last chapter of his book
describes the “magic” quality of amateur radio.

LIFE HAS ONE ultimate message, “Yes!” re-
peated in infinite number and variety. Hu-
man life, channeled for millennia by civili-
zation, is only just beginning to express the
diversity and range of which it is easily
capable. To deny is to swim against the cur-
rent of existence. To affirm, to follow ecstasy
in learning—in spite of injustice, suffering,
confusion and disappointment—is to move
more easily toward an education, a society
that would free the enormous potential of
man.

When men must serve as predictable, pre-
fabricated components of a rigid social ma-
chine, the ecstatic is not particularly useful
and may, in fact, erode the compartments so
necessary for the machine’s functioning. But
when a society moves away from the mech-
anistic, when an individual functions as a
free-roving seeker, when what we now term
“leisure” occupies most of his hours, ecstasy
may usefully accompany almost every act.
Technology is preparing a world in which
we may be life-long learners. In this world,
delight will not be a luxury but a necessity.

I can recall little of what happened in
school the winter I was 15. Perhaps that was
the year everyone in my English class had to
do a chapter-by-chapter synopsis of Treasure
Island. But the afternoons and nights of that
period still are vivid. I was infected with
the ham-radio bug. My next-door neighbor,
a boy two vears older, had got me started,
and I lived for months in a state of delicious
excitement. I would rush home from school,
knowing the day would not be long enough.
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I would work steadily, practicing codes, de-
vouring ham manuals and magazines, pour-
ing over catalogues of radio parts, building
simple shortwave receivers. I loved every-
thing about it. When I read Gerard Manley
Hopkins’s Pied Beauty, the phrase, “all trades,
their gear and tackle and trim,” immediately
summoned up the coils and condensers, the
soft-glowing vacuum tubes, and sizzle and
smell of hot solder, the shining curls of metal
drilled out of a chassis.

One night, my radio experience came to a

moment of climax. For weeks, I had been

working on my first major effort, a four-tube
regenerative shortwave receiver. The design
was “my own, derived from circuits in the
manuals and approved by my knowledgeable
friend. Every part was of the highest quality,
all housed in a professional-looking, black-
metal cabinet. Every knob and dial was care-
fully positioned for efficiency and aesthetics,
and there was an oversized, freewheeling
band-spread tuning knob. That night, I had
been working ever since running most of the
way home from school. T had skipped dinner,
fiercely overriding my parents’ protests. Now,
at about 11 o’clock, I soldered the last con-
nection.

With trembling hands, I connected the
ground and the antenna, plugged in the
socket and switched on the set. There was a
low, reassuring hum, and, after a suspenseful
wait, the four tubes lit up. I increased the
volume. Dead silence. Nothing. I checked
all the switches and dials. No problem there.
Perhaps it was the speaker. I plugged in the
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earphones. Still nothing.

I couldn’t imagine what was the matter,
For the next hour or so, I went over every
connection, traced the circuit until I was
dizzy. Since I had splurged on all-new parts,
I didn’t even consider that one of them
might be defective. The mystery, so powertul
and unfathomable, could obviously have been
cleared up in a few minutes by any well-
equipped radio repairman. But for me, its
unraveling was momentous.

The radio’s circuit consisted of two stages.
The first stage converted radio frequency
waves to electrical impulses of an audible
frequency; the second stage served as an
amplifier for the electrical impulses coming
from the first. stage. I hit upon the idea of
tapping the earphones in at the end of the
first stage. Success! Static, code, voices. This
seemed to indicate to me that the trouble lay
somewhere in the second stage. On an im-
pulse, however, I tied in a microphone at
the very beginning of the second stage. Suc-
cess again. The second stage worked. I could
hear my voice coming from the speaker.

In that very instant, the answer was clear:
Both stages worked separately. The trouble
had to lie in the coupling between them. My
eves went to a little green-and-silver coil
(the broken connection between subconscious
and conscious, the hidden flaw between in-
dividual and community). It had to be that
impedance coil. With this certainty, I was
quite overcome. I would gladly have broken
into a radio store to get another one, but
my friend, I found, had a spare. I tied it in,
not bothering for the moment to solder it.
And a universe poured into my room from
the star-filled night. I spun the dial: a ham
in Louisiana, in California; shortwave broad-
casts from England, Germany, Mexico, Brazil.
There was no end to it. I had put out new
sensors. Where had been nothing, there was
all of this.

Ectasy is one of the trickier conditions to
write about. But if there is such a thing as
being transported, I was transported that
night. And I was, as with every true learning
experience, forever afterward changed.

Every child, every person can delight in
learning. Every educator can share in that
delight. The methods are available. The needs
for reform are clear. The chief obstacles are
simply inertia and low expectations. Actually,
a new education is already here, thrusting up
in spite of every barrier built against it. Why
not help it happen, il
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FOR THAT
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YOU NEED THE
BTI LK-2000

LINEAR
AMPLIFIER

For SSB, CW, RTTY
Maximun legal input
Full loading 80-10M
Rugged Eimac 3-1000Z
Dependable operation
Easy to load and tune
No flat topping with ALC
Distinguished console
Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price....$79500

READY TO OPERATE!

''''''

=
-------

Listen for the hundreds of
LK-2000 linears now on the
air and judge for yourself.
Write for free illustrated
brochure or send $1.00 for
technical and instruction

manual.

BTl AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe , San Diego, Ca. 22109

Announcing another

exciting FIRST"
G

e SOLID-STATE
TV MODULES!

BUILD A VIDICON TV CAMERA IN A JIFFY!!
PREVIOUS TY KNOWLEDGE NOT REQUIRED.

Totally encapsulated for trouble-free operation.

Compact size; 13" x 2%%"" x 1"’ approx. 3 oz. average weight.

Each module replaces entire camera section...i.e., complete
video amplifier, vertical sweep, horiz. sweep, RF osc., etc.

Perfect for amateurs, experimenters, students, industry, etc.

Assemble complete camera in a few hours! Only 5 modules
required. Designed to work with standard 1'" vidicons and
focus-deflection kits.

Each module complete with hook up instructions. Fully
guaranteed 90 days from date of purchase!

Build completely modularized camera or replace trouble
sections of existing cameras with as many modules as needed.

Video module - $20 Vert. module - $15 Horiz. module - $15
RF Osc. module = $10 HY module - $10

Send for complete details on these new vidicon camera modules
plus our latest catalog fully describing our extensive line of TV
camera kits, plans, coil kits, vidicons, lenses, etc. It's FREE

ATV Research

13TH & BRCADWAY, NORTH DAKOTA CITY, NEBR. 68731
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(The Twoer Way)

Norm Ross VE3ET]
Box 26, R.R. 1
Dorchester, Ont., Canada

It all started one bad winter day. I was
giving road conditions in our area to an-
other local ham when 1 reached to push
down the transmit switch on the twoer.
At the same time another car was coming
in the opposite direction. The twoer, being
out of arm’s reach, made me lean over to
transmit. This made the car sway towards
the oncoming car. If the driver had not
headed for the ditch there would have been
a real accident. With my heart in my mouth,
this brought me to the conclusion that we
needed push to talk.

We did it inexpensively without defac-
ing the Twoer in any way. One evening will
do the job, and if you have the assembly
manual of the Twoer (HW 80), assembly
will be much faster when installing the
relay.

Step |.

The relay which we used was a Potter
& Brumfield KHP-17All-12 volt (4 P.D.T.)
The relay is mounted upside down between
coil CC and socket V4. To hold the relay
down in place, a bracket was made and
attached to the mounting screw of the re-
lay. When the bracket is attached, move
the wiring out of the way between the coil
CC and socket V4 and place it so that the
bottom of the bracket is below coil CC and
the relay about % inch away from the coil.
Drill a %2 hole and fasten to the chassis.

Step 2.
Now the wiring begins:

At any time you find the original wiring
is too short, replace it keeping all the wires
close to the chassis when transferring from
wafer switch Z to relay. Start transferring
the wiring at pin 12 of the wafer switch
Z to pin 9 of the relay.

16
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Pins 6, 3 and 2 are left connected to wafer
switch Z.

Pin 11 on the relay is grounded.

Pin 12 on the relay is connected to pin
3 of wafer switch Z.

Pin 8 on the relay is connected to pin 2
on coil CD.

Connect a .01 disc capacitor from pin 6
to pin 11 on relay.

Step 3.

Now that the relay has been wired in, we
need a voltage to operate the relay coil.
I wired in a half wave power supply and
filtered it just enough to close the relay.
(If relay does not close, take the tension
of the spring until it does close.)

The power supply was made on a four
pin terminal strip (PS) using a 50 mfd. at
50 volts condenser and a diode. Place this
strip under the screw that holds V3 in place
coming from pin 1 of the terminal strip S
which has a RFC to pin 5 of V3 (6BS8)
filament supply. At this point the relay volt-
age was taken. Drill a #%# in. hole near
pin 1 of terminal strip S. Connect a wire
from pin 1 of S to pin 2 of PS. Connect
a jumper from pin 1 to pin 3 of PS. Con-
nect a 50 mfd. 50 volt condenser from pin
1 (neg.) to pin 4 (pos.) of PS.

Connect a wire from pin 4 of PS to pin
13 of the relay.

Step 4.

All that's left is the microphone connec-
tion. Replace the mic. connector 432-3 with
any 4 pin female connector. Pins 3-4 of the
connector are grounded. Pin 2 goes to RFC
coming from pin 1 of V1. Pin 1 goes to
pin 14 of relay. Connect jumper from pin
14 of relay to pin 5 of wafer switch Z.
For the mic. cord we used an Armaco
TFCC and the mic. was a ceramic with push
button. The old transmit switch will still
work as if nothing had been changed, ex-
cept we don’t have to reach down and fum-
ble with the switch. We have a tener with
the same modification, now all THREE of
us are doing fine! oo el VREBETE]
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New 500-Watt 5-Bander from NRCI

You can't buy a more potent package than the new NRCI NCX-500 transceiver. This
versatile 5-bander is packed with the performance extras that give you the sharpest signal
on the band, plus an enviable collection of QSL's. Check it out!

® 500-Watt PEP input on SSB, grid-block ® Rugged heavy-duty 6LQ6’s.

292';;%52 CW and compatible AM ® Crystal-controlled pre-mixing with single
P ' VFO for effective frequency stability, plus
identical calibration rate on all bands.

® Receive vernier, with tuning range
greater than + 3kHz. e Crystal lattice filter for high sideband

® Separate product and AM detection. suppression on transmit, and rejection of
adjacent-channel QRM on receive . . .

e Sidetone monitor, plus built-in code plus solid-state balanced modulator for
practice oscillator. ‘“‘set-and-forget’’ carrier suppression.

® Fast-attack slow-release AGC in all modes. @ Universal mobile mount included.

AC-500 power supply available Great things are happening at NRCI

NATIONAL RADIO COMPANY, INC.

NRCI 37 Washington St., Melrose, Mass. 02176
617-662-7700 TWX: 617-665-5032

il

© 1969, National Radio Company, Inc. International marketing through: Ad Auriema, Inc., 85 Broad Street, New York, New York 10004
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Variable dc Load

Quite often electronic construction articles
go to great lengths to describe the functions
of components, their minimum or maximum
allowable values and how the circuit works,
but end up skimping on explanations about
the power supply section. More likely than
not they merely state the required voltages
and currents and leave the power supply
design up to the builder.

Most electronic manuals furnish data and
design details for power supplies. If you are
the type of builder who can afford to go
and buy all new components to build exactly
to the handbook design then you won't have
any trouble. However, in this world of sur-
plus and used TV set power supply com-
ponents, most builders turn to the junk box
first for the power supply parts.

Since it is rare to find the exact com-
ponents, even in the best stocked junk box,
the builder usually ends up with a power
supply constructed with components quite a
bit different than those specified. We know
it will work but how well will it work?
Naturally, attaching it to the piece of gear
it will power will be the “acid test,” but
why compound problems? Why try to test
and debug a new piece of gear with a power
supply that may be bugged because of in-
adequate regulation or filtering. A power
supply defect can really hide itself and show
up as a bug on the gear being tested—like
distortion in a linear amplifier because of
poor power supply regulation.

Why not test the power supply “off-line”
before using it?

Here's how.

D. P. Bryan, W2AJW
4 Crescent Drive
Applachin, New York

If you have ten or twenty assorted high
wattage resistors or a 200 watt vari-
able resistor in your junk box and don't
mind the inconvenience of dropping power
to change the resistor or vary the tap then
do so as indicated in Fig. 1A.

If you have a couple of old transmitting
tubes with high plate dissipation, a filament
transformer to match, a couple of low watt-
age variable resistors (one being a potenti-
ometer), a dc milliameter, a small power
transformer for bias, and want complete
flexibility and ease of control, then do as
indicated in Fig. 1B.

FIG. 1A FIG. IB
RESISTANCE FRNTARE v A
A
LOAD o
24F
Rel | R, \ POWER 0C Ac | POWER
g OUTPUT | SUPPLY SUPPLY
o UNDER VoLT UNDER
TEST METER | | TEST
HIGH - O— ﬂ—
WAT TAGE —

Fig. 1. A high wattage fixed or variable resistance
load can be replaced with a triode vacuum tube
controlled by a low-wattage variable grid resistance,

Since I had a couple of old VT-4-C’s
(211’s) with big graphite plates rated at 100
watts dissipation each in the junk box, I
chose procedure 1B. This decision was also
prompted after burning my fingers a couple
of times changing hot resistors as in proce-
dure 1A. Actually, any tubes will work. The
decision as to type should be made based
on plate dissapation rating. Pick the tubes
with the highest ratings. The maximum load-
ing and power consumption by the unit will
be determined by the plate dissipation of
the tubes used.

How it works

Fig. 2 shows the diagram of the variable
load. The load consists of tube power dis-
sipators and a bias power supply with a
means (R2) of controlling the bias and
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400 PIV 100mA
oV oK
+|40uF 325 W
SAFETY tﬁv
GROUND T
ALWAYS USE IT]

O LOW
2K + VOLTAGE
100 3—0 OPTIONAL
R3 BX SEE TEXT

MULTIPLIER

—1 10v 7a

VAC
O—O)' O

Fig. 2. The practical circuit. Grid and anode re-sistors improve circuit stability.

therefore current drawn by the tubes. A
dc milliammeter (M1) is inserted in the cath-
odes of the tubes to measure the current
through the load. The meter has a basic
0-100 de mA range that is extended to 0-500
mA by switching (S2) a five times shunt
(R3) across it to test heavy duty power
supplies. A voltmeter is connected between
the input terminals (—V) and (+LV or
+HV) to simultaneously measure power
supply output voltage or ripple and current.
The 100 ohm 10 watt resistors in the plate
circuits of the tubes are necessary to assure
stable tube operation. The resistor in the
plate lead from the +HV is necessary if
higher than rated voltages will be tested.

As stated earlier the current drawn by
the tubes is controlled by R2 which varies
the bias on the tubes. Basically, a tube is
cutoff (drawing no current), when the grid
is more negative than the cathode. A tube
is conducting (drawing current), when the
grid is more positive or moved closer to
the cathode potential. The degree of conduc-
tion or current draw depends on the bias set-
ting between these two extremes. Hence the
principle of operation of the variable load

unit.

Adjustment

The cut-off bias condition of the tubes is
set by:

1. Set slider on R1 to mid range.

2. Set potentiometer arm R2 to full minus
end. The potentiometer should be wired
so this condition exists when the arm is
rotated fully counter clock wise.

3. Connect the unit to an external power
supply. This supply should be one with a
highest output range available which can
be used with the type of tubes used in the
variable load.

4. Turn on the wvariable load.

5. Turn on the test power supply.

6. If the milliammeter M1 shows any in-
dication, turn all power off and move the
slider on R1 towards the plus end of the
resistor. If the meter does not move go to
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step 7. Turn on power, steps 4 and 5,
and again check the milliammeter for a
reading. Repeat this step until R1 slider is
set at a point that current just stops flow-
ing.

7. If the milliammeter M1 does not show
any indication turn all power off and move
slider of R1 slightly towards the minus
end of the resistor. Turn power on, steps
4 and 5, and again check the milliammeter
reading. Repeat this step until R1 slider
is set at the point where current starts How-
ing, then back off R1 slider to the point
where current just stops flowing.

8. Steps 6 and 7 will set the bias point of
the variable load so that its maximum
range of loading can be utilized.

9. Insert a milliammeter between the arm
of R2 and the grids of the tubes and meas-
ure the current drawn when R2 is set
for full conduction. If the value is higher
than that allowable for the 5 watt rating
of R2 insert a resistor at RS to bring the
current back down. The slider of Rl
should not be set any closer than 15% of
its total value to the minus end of the
resistor. This will limit the tube grid cur-
rent when R2 is set for maximum con-
duction at the plus end and help prevent
R2 burn out.

Grounding

Notice in Fig. 2 that the only thing
grounded to the chassis is the ground con-
ductor of the three wire ac line cord. This
will allow testing of minus as well as plus
power supplies. The three wire line cord
with ground is essential in this application
in the event of a short circuit to the chassis.
For that matter it is recommended that all
electrical equipment be equipped with three
conductor power cords. If grounded power
cords are not used in your shack then the
variable load chassis and the power supply
chassis should be bonded together before

running any tests.

Operation
In the following two examples the test
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set up should be as shown in Fig. 1B. The
voltmeter should be connected for either
ac or dc operation depending on whether
measurement of regulation or ripple is the
object of the test. Graph paper should be
used to plot the progress or results of the
test. (It's a lot easier to “see” what a series
of numbers represent when they are plotted
on a graph.) The graph should be set up
with voltage increments on the vertical axis
and current on the horizontal axis. The steps
or size of the increments will generally de-
pend on the two extremes of the measure-
ment. Try to keep the graph spread out for
accuracy.

Once the equipment is set up power is
turned on and the load control R2 is turned
clockwise until the amount of current rep-
resenting the first current increment is in-
dicated on the milliammeter. The voltmeter
is then read and the indicated voltage is
logged as the first spot on the graph. R2 is
then advanced to the next current increment
and the voltage is again read and logged.
This process is continued through the last
current increment at which time a line
should be drawn connecting each spot on the
graph paper completing that part of the
test. At this point a component can be
changed and the whole sequence runs again
to see if an improvement was realized.

These two examples will give you an idea
of how it works:

1. Regulation—The graphs in Fig. 3 were
made by testing a power supply using a
transformer with an unknown current rating.
Two unmarked chokes, L1 and L2, were
tied in the power supply to see which
offered the best regulation. A dc voltmeter
was connected across the power supply out-
put to measure the voltage under the differ-
ent current settings.

Examination of graphs 3B and 3C shows
that the choke used in 3B has 16% better
regulation (ac ripple was the same in both
cases). The addition of a 10 mfd input filter
capacitor and going to a 35 mid output filter
capacitor, Fig. 3D, actually made the regu-
lation worse, to 33%, and had little effect
on the ripple.

The circuit selected for the power supply
was that of Fig. 3B.

2. Ripple—The graphs in Fig. 4 were
made to determine the proper value of filter
capacitor required to maintain a ripple con-
stant of less than 3%. In this case an ac
voltmeter, with a suitable blocking capacitor,
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FIG. 3
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Fig. 3. Test results, obtained quickly and easily,
illustrate power supply performance under load.

is connected across the power supply output
to measure the ac component.

It can be seen that graph 4B with the
35 mfd filter capacity gives 11% less ripple
than the circuit using only 10 mtd of filtering.
Circuit 4B also gives slightly better regula-
tion.

400+
B
—w >
g == 10 uF A |
301 ( :
" I Lo
© Bk
5 + - | E
300 g B = i dis +402
3 B +304
~“A-13% RIPPLE e
B e R
250+ ' Rted +20 %
- |
J".! 1I
Sl S R e A e e T 10
2 e ee==—"""B-2.7% RIPPLE :
200 Ty { g : o
50 100 150 200 250

CURRENT mA

Fig. 4. As power supply load increases, voltage
drops together with an increase in ripple.

Variable dc load-Controls left to right: minus voli-
age, plus low voltage, plus high voltage, ac power/
off, meter X5 multiplier switch, meter, load con-
trol. The large resistor on the top center of the
chassis is in series with the plus high wvoltage
terminal and allows testing of supplies with output
capacities greater than the tubes can handle.

These are but two examples of what you
can do with a “Variable de Load.” As with
anything else, its total effectiveness will be
up to the ingenuity and inventiveness of the
user.

... W2ATW
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FREE' World’s Largest
Electronic Kit Catalog

® Deluxe Color TV . . . the sets
vou‘ve read about that give bet-
ter performance vyet cost no
more: three models: 295, 227 &
180 sq. in. rectangular; exclusive
built-in self-servicing aids. Cus-

tom, wall, or cabinet installation. New T over 300 Kits

New optional wireless remote

trols, and Heathkit an-
f:,i‘_n;“,ﬁ.:" O“E‘” e I"““ For Every Interest. ..
e Transistor Organs . . . deluxe
19-voice and low cost 10-voice Save Up To 50%

Thomas models in kit form —save
up to $500. Also VOX ""Jaguar’’
combo organ at $200 savings.

® Electric Guitar Amplifiers and
accessories...amps, 'fuzz’’ boost-
er,PmicrEthngsTagtl:i sgedakers. !
® Portable an able Radios an
Phonographs ... AM, FM, short- HEATH K IT 1969
wave radios . . . mono or stereo i G 3 A e s
phonographs. O 300 wipiciabs s

e Stereo/Hi-Fi Components . .. woulkl's largest setection-

stereo receivers (including the
famous Heathkit AR-15), am-
plifiers, tuners, speakers, turn-
tables.

¢ Amateur Radio Gear...world’s
most popular line... SSB trans-
ceivers, transmitters, receivers,
accessories.

® Citizen’'s Band Radio . . . fixed
and mobile transceivers, walkie-
talkies.

® Testand Lab Instruments...a
complete line for home & hobby,
shop, educational and industrial
use. Newly designed and styled.
e Scientific and Educational . ..
Berkeley Physics Lab, Malm-
stadt-Enke instrumentation in-
cluding Analog /Digital equip-
ment, kits for home & classroom

study.
e Marine Electronics . . . radio- -
phones, RDF, depth sounder, fuel Catalog 810,68

vapor detector.

e Photographic Aids ., . Heath/
Mitchell Fotoval® and Colorval®
darkroom computers for perfect
B&W and color printing; elec-
tronic photo timer.

MAIL COUPON NOW!

S ——————— P —— e . e — S P N — p— S

e Bi Ny
e Easiest To Build | Benton Harbor, Michigan 49022 == |
e World Famous Easy-To-Understand | Please send FREE Heathkit Catalog |
Construction Manuals | !
e Highest Quality Components | Name | |
e Best Performance | (please print) |
¢ Unique Creative Satisfaction | Address |
e Pride Of Achievement | |
¢ Free Technical Consultation I City State Zi I
e Easy Credit Terms 1 cL-33s |
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Single Side

Ct.) TO DIODE
DETECTORS

S
10 K /_J_,

Fig. 1. Metering cir-

SWR _Bridge METERING CIRCUIT

After reading the articles in 73 on SWR
bridges that led up to the double-sided
board pick-up,® I decided to try my hand
at building one, but on single side board.

22

cuit for the Single-

sided SWR bridge.

Ed Lawrence WASSWD

615 Sherwood
Richardson. Texas 75080

Several of these boards have been etched
and units assembled. and all have been satis-
tactory. I have used mine, with a 200 micro-
amp meter, from a kw on the low bands

up to a “Twoer,” with no problems with
sensitivity.

Fig. 2. Layout for the printed circuit board.
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Schematic diagram of SWR bridge.

Since Bud Miniboxes are commonly avail- |
able, I scaled this board to fit into the Bud |
Minibox CU 2102A or CU 3002A. If you
want to include the metering in the same |
package, the CU 2103A or CU 3003A should

be used to give more room.

If you use the CU 2102A, center the |
coax connectors on the ends. If the CU
2103A, mount the connectors .8 inches from
the open end. I used solder lugs bent at
right angles to mount the P. C. Board to
the chassis. The photograph shows the
mounting much better than 10,000 words.

The meter sensitivity control circuit shown
has a wider control range than the one
shown in the ARRL Handbook, since the
pot shunts the meter at low settings. This
action could be accentuated by putting a
fixed resistance in series with the meter
movement, at the expense of sensitivity.

.. . WASSWD

®73, Sept ‘65
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TOROID CORES

Red "E'' Cores-500 kHz
to 30 MHz- g = 10

# oD ID S EACH
T-200-2 2.00" |.25" S5 $3.00
T-94-2 .94 56 31 J5
T-80-2 .80 50 25 .60
r-68-2 .68 37 A9 50
T-50-2 50 .30 A9 45
T-37-2 .37 21 A2 40
7-25-2 25 A2 09 .30
T-12-2 125 06 .05 25
Yellow "'SF'" Cores-10 MHz

to 90 MHz- 4 = B
T-94-4 .94 .56 3l 95
T-80-6 .80 .50 25 B0
T-68-6 .68 .37 A9 45
T-50-4 .50 .30 19 50
T-25-6 25 A2 09 .35
T-12-6 125 04 05 25
Black "W' Cores-30 MHz

to 200 MHz- =7
T-50-10 50 .30 19 50
T-37-10 37 21 A2 45
T-25-10 25 A2 09 40
T-12-10 125 06 .05 25
FERRITE BEADS: .125" x .I125", o = 900. With Spec

Sheet & Application Notes Pkg of 12, $2.00
KILOWATT TOROID BALUN KIT: Still only $5.00

EXPERIMENTER'S 2 CORE TOROID KIT—This famous
kit contains cores, wire, and charts so that you can
make your own high modern inductors for hun-
dreds of practical applications.: $1.50

MINIMUM ORDER: $1.00
Please Add 25¢ per order
for Packing & Shipping

AMIDON ASSOCIATES

12033 Otseqo Street
North Hollywood, Calif. 91607

1969 EDITION -
WRL ELECTRONIC

NEW! 2

EQUIPMENT CATALOG

Brand New!
Filled with amazing |~
buys in electronic
equipment includ-
ing dozens of new
and exclusive
items you can't
buy anywhere
else!

Anything in the
book on easy
credit terms,

100!

.I-III---;i;
World Radio Laboratories

3415 West Broadway
Council Bluffs, lowa 51501

Gentlemen:

Please send me your Free 1969 Catalog,
Name
Address

City

State Zip

.----.--.--------
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100 KHz Marker Generator

This usetul piece of equipment generates
usable harmonics from 100 kHz to 225 MHz.
It is completely self contained and portable
which makes it convenient not only to use
in the ham shack, but also in the mobile
unit or at a field day location. Its use lies
mainly in accurately spotting band edges
and 100 kHz calibration points throughout
the ham bands.

Most modern day home receivers are
equipped with calibrators, but these cali-
brators are of little use when needed to
spot trequencies on VHF and UHF conver-
ters or portable equipment.

The generator is constructed in a 2% x
4% x 1% inch handi-box. The parts are
mounted on a vector board, and the entire
unit is powered by one #216 nine volt
battery or its equivalent.

Hints on construction First obtain some
vector board. The piece I used was cut
from the board supplied in a “GE experi-
menters aid hobbyist kit.” The board must
be cut to size before construction and will
measure 3% x 2 inches. This will allow
room for the 9 volt battery in the end of
the handi-box. Make sure the newly cut
vector board will fit inside the handi-box
before you start mounting parts. It might
save a lot of trimming at a later date.

The parts layout is not critical. Com-
ponents may be arranged as shown in the
photo or in any other arrangement suitable
to the components you may be using, I
used sockets for the transistors, as I wanted
to be able to experiment to see which
transistors from my junk box would give
the most output in the VHF and UHF
bands. I ended up using the 2N404 for the
oscillator and a 2N384 in the multiplier

. .

{MH
B oo,

G4\|
flazg Tl 1571 7 lcs
CERAMIC 20
R VARIABLE
2N409 2ZN384
470K
AT~C02 =03
2200 490
& +3YV
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W. W. Davey W1CIB
329 Fast Kent
Missoula, Montana 59801

stage. I also found that Japanese 2SA83
transistors which had been removed from
the if stages of a junked transistor radio,
would work equally well in both sockets.
All components are mounted on the top
of the Vector board with the exception of
C4 and C5. For the most part, wiring can
be completed with existing leads on com-
ponents. The push-in terminals furnished
with the GE experimenters kit were used
for the battery connections, antenna con-
nection and for mounting the crystal sock-
et. The circuit board can be mounted to
the handi-box with three 1146 inch bushings.
This leaves room for a slide switch to be
mounted on the cover of the handi-box. Two
of these bushings were purposely placed at
the end of the board to form a sort of
socket to hold the 9 Volt battery. The
antenna output connector which is mounted
on the handi-box is a switchcraft #3501FP
phono jack. A small hole may be drilled in

fca )
S hn Tt e O B
LI L

O+
]

S
T2 H=| |G [RT]
2l ]2
c3
OV |+
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The GHEAI NEW one @

ikEi r Lipya AND
T""?E[ "h'l.

® AC and DC SUPPLIES
BUILT IN!

®5 BANDS

® 260 WATTS

e $39500
RECONDITIONED

LIKE NEW TRADE-IN EQUIPMENT
30 DAY PARTS AND LABOR GUARANTEE

AMECO L DRAKE HA-6 w/P-26 AC 5118 LAFA?ETTE
TX-b2 524 1-A o 11 HAMMARLUND HA-350 w/speaker 3115
AUTRONIC _ 48 w/2BS ]?ﬁ HO-1 ac $189 NATI NAL :
Keyer w/paddie €59 L 82 HQ-180AX 195 NC e% g5
2 W S AL 2248 HO-170A-VHF §1989 NC-3 g
158 $69 INT .. o 278 .HEA-]TH 589 {ir:;fi'jf WNEXA, o $425
CENTRAJ ELECTRONIC SON 2E3 .
;}:nl HL I T ‘E 0 PE’ESET A9 :’_[.‘._E.ﬂ . s .229 F?L YCOM "
IG- {20 m. coulsl 33 -j 17 wl/AC & Wod ;rﬁ* EE‘S«”{; ";mﬂar“ . gi‘i?:. $345
E{a“EGG (SQUIRE SANDERS) Elﬁgﬁ & Jway supply..... 565 HR.10 rgé IEE‘%A.EE.: S T
Z T = Y "!' L. AN
99 Sr 375 ?,C v/ 751AC £139 in-” E“ i 1 E W :
Fj W WV YT 295 ] :
1-".'”" - 'r"':di:l.i Q I"'-'llm It Eggg ?‘5}1 $39 -.LD}{"‘E::!?DH 11 650 w/VFO £89
KWM-2A (4 mo. new) g 5 HALLL CRAFTERS Pacemaker 3 H? WATERS
754-4 #5155 345 SX 1‘# I?E Hungef | 3 § 372 Clipreamp
32V-3 (a3 is) . ? HT-4 125 and 2 5 ° {brand new - |-
T5A S H;r 37 Jia' and 2 VFO. %d HENRY
J2V- .- 56 A }?j“ (Mod 8 1o'ABIN . $32 Adventurer,.., : 4 2KD-2 {like new) ............$489
25 MW §§ KNIGHT :
%H 2000 and AC. 5025 ]H&‘gﬁ& VFO....... -‘hgﬂa

HIGHEST TRADES! NO ONE ANYWHERE will beat our deal!

We will TOP any advertised or written price from any other dealer.
We trade on both new and used equipment and we service what
we sell. Instant credit on both new and used equipment. General
Electric revolving charge and Master Card Credit.

AMATEUR - WHOLESALE ELECTRONICS

A DIVISION OF
<

—@Hﬂ’l‘l’mﬁﬂﬂﬂf Electronic Systems, Inc.
280 ARAGON AVENUE, CORAL GABLES, FLORIDA 33134
Cable “INTEL™  305-444-6207 Export orders our specialty




CASSETTE TAPE RECORDER

After testing a dozen different
makes of cassette tape recorders
we found that the Valiant was by
far the easiest to use. The fidelity
is good and the push button sys-
tem outstanding. Has battery lev-
el meter, recording level meter,
jack for feeding hi-fi or rig, oper-
ates from switch on mike. Great
for recording DX contacts, friends, at the movies,
parties, unusual accents, etc. Use like a camera.
Comes with mike, stand, batteries, tape.

SPECIAL, ONLY $33.00 Postpaid

24 HOUR CALENDAR CLOCK
This beautiful clock reads
the day, the date and the
time in large, easy to read
numbers. Set this on GMT
and never make a mistake
again on logging time or date. 8x3%x3%, brushed
aluminum case. Synchronous self-starting move-
ment, 115v 60 cy. Make your operating desk look
outstanding with this new type of clock.

24 HOUR CLOCK, $41.00 Postpaid
12 HOUR CLOCK $41.00 Pastpald

TRAVEL-CLOCK RADIO

Eight transistor clock radio,
complete with clock, radio al-
arm and slumber setting! Wei-
ghs less than 1% Ibs. Great
gift for traveling friend or rel-
ative. Batteries included. Tray
opens to hold change, etc.

SPECIAL, ONLY $24.00 Pustpald
AM-FM DIGITAL CLOCK RADIO

Here is something new—a
digital clock (reads num-
bers directly) plus sensitive
AM-FM radio with AFCI
Compare with $60 Sony.
This is a wonderful radio for the bedroom or kit-
chen. Transistorized radio. Antenna built in for
local stations. Use outside antenna for distance.

SPECIAL, ONLY $38.00 Postpaid
DESK NAME-CALL PLATE

Your name and call on a wal-
nut grained desk plate 10"
long by about 1" high, Up to
20 letters and spaces. You
can have your full name or
your first name and call let-
ters. Sorry, no zero available.
Identify your station with a beautiful desk plate.

SPECIAL, ONLY $2.00 Postpaid

—— e L  e— — e —— —— DI S — — S S Sy WIS S S—

REDLINE l':u Box 431, Jaffrey NH 03452

Tape recorder E z Dlgltal c:inr:.k radio

24 Hour clock 12 Hour digital clock
Travel clock radio Desk name plate

State Zip
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the bottom of the handi-box through which
a screwdriver may be inserted for adjusting
Cl. For extreme accuracy C1 is adjusted to
zero beat with WWV.

A 36 inch piece of insulated wire soldered
into a phono plug may be inserted into the
phono jack and used as a test antenna. The
intensity of the markers may be varied by
moving this test antenna near your receiver
antenna lead-in. If you are using a coax lead-
in you can couple by drilling a small hole in
your coax relay so that the test antenna can
be inserted near the relay armature. You will
find that most SWR meters provide an easy
method of coupling to the center conductor
of the coax. As a last resort you can always
couple to the receiver or converter antenna
coil.

[ have made very good use of this gadget
to spot frequencies in the 144 and 220 MHz
bands. It was well worth the time and effort
it took to build it.

...W7CJB

OAZ PECULIARITY

In the process of putting together a small
regulated power supply I found myself in
need of a convenient stand-off. Unhappily I
picked pin 3 of an OA2 gas regulator tube.
It seemed like a reasonable choice, but I can
assure you that this is not the thing to do.

[f you look closely at the tube you will
see that the connections from pins 3 and 6
go through the glass envelope and extend
about % inch into the tube. They are not
connected to any part of the tube. The
Handbook shows the pins to be internally
connected.

What happens is this: the short pins act
like anodes. If you put 500 volts on one of
the pins the tube will fire and draw current.
In my case there was nothing to limit the
current and the tube really went wild!

Conclusion: do not use these pins as
stand-offs.

Robert Bailey K3AQH
Philadelphia, Pennsylvania

CUSTOM TRANSFORMER DESIGN & MANUFACTURE

Write today for a free quotation on any transformer, choke,
or saturable reactor. Each unit will be designed and manu-
factured to your exact specitieations. Standard E-1 and tape
wound “'C*'" cores are avallable, Quantities from single units
to production runs may be accommodated.

PETER W. DAHL CO.
5325 Annette Ave., El Paso, Texas 79924
Tele: 915-751-4856

il e —— i i ———
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HOWAHD W. SAMS BOOKS FOR THE AMATEUR

Advanced & Extra-Class Amateur License Handbook

by Howard S. Pyle, W70E. Provides all the information
you need to obtain your advanced—or extra-class
license. Makes preparation for these top licenses far

easjer for present holders of lower licenses. Includes
sample queslmns for each exam. 192 pages.
ROBREL = ORIV .5 e siere s lecela TS R T T A $3.95

General- Class Amateur Lu:ensn Handbook
by Howard S. Pyle, W70E. A complete guide, including
typical FCC test questions and answers, to help you
prepare for the Technician, Conditional, or General-
Class radio exam. 144 pages. 20639, only..... . .$3.25

Building Your Amateur Radio Novice Station

by Howard S. Pyle, W70OE. Provides complete, easy-to-
follow construction details for building an inexpensive
transmitter and receiver, plus several valuable acces-
sory items, for Novice or Gé€neral Class operation. 128
pages. 20050, only..... e s S sstncapis i Il D

International Code Training System

by International Teaching Systems, Inc. Special pro-
grammed charts and 33%-rpm recordings help you re-
ceive at 2-3 wpm in just a few minutes. You'll be receiv-
ing and sending up to 22 wpm with less than an hour
of recorded instruction. 96 pages; 6 record sides.

20138, onlY ... cvvesnes A ey -

Famous Editors &« Engineers Books

17TH EDITION OF THE FAMOUS

Radio Handbook

Tells how to design, build, and
operate latest types of ama-
teur transmitters, receivers,
transceivers, and amplifiers.
Provides extensive, simplified
theory on practically every

phase of radio. All original
data, up-to-date, complete, 848 pages.
e g o e R P o e P R s $12.95

The VHF Amateur

by Robert M. Brown, K2ZSQ/WS9HBF. Completely up-
dated handbook incorporating the finest material on
vital vhf subjects from the rare back issues of the
famous VHF Magazine, plus new data of great interest
to both old and new vhf men. 160 pages.

EE-65060, only. .......... e lalse PR Al PO S <

Commercial Radiotelephone License

Q&A Study Guide

by Woodrow Smith & Robert Welborn. Invaluable prep-
aration for the exams. Questions cover first four ele-
ments of the radiotelephone license exam. Answers
are detailed and comprehensive. 272 pages.

EEART, OV i silvennss a’a o'ieare e VI e e s D

Single Sideband: Theory and Practice

by Harry D. Hooton, W6TYH. The one-source guide to
ssb, covering origin and principles, derivation of ssb
signals, carrier-suppression techniques, sideband se-
lection, and a complete analysis of ssb equipment. 388
pages. EE-350, only........ T -5 e A AR AT $6.95

Transistor Radio Handbook

by Donald L. Stoner, WETNS & Lester A. Earnshaw,
ZLTAAX. Covers the use of transistorized communica-
tions equipment for amateur and commercial applica-
tions. Provides simplified theory, plus practical con-
struction projects for solid-state equipment. 180 pages.
I R T | ey e Pl e s oy T A S P M .$5.00

Amateur Radio Incentive Licensing Study Guide

by Robert M. Brown, K2ZSQ/WS8HBF and Tom Kneitel,
K2AES. Fully explains the new incentive licensing
which affects both newcomers and old-timers. Covers
all the new FCC Regulations and band allocations.
Includes sample exams for Novice, Technician, Con-
ditional, and General-Class licensing. 160 pages.

EE-050, only..

Amateur Radio Construction Projects

by Charles Caringella, WENJV. Shows how to build
novice transmitters, converters, all-band phone-cw
transmitter, and others. Provides detailed, easy-to-
follow building and operating instructions. 136 pages.
SUORE. BB i i T s Dy Bk SV DAY $3.25

Ham Antenna Construction Projects (2nd Ed.)
by J. A. Stanley. Practical guide to custom-building
your own antennas; describes all types of arrays, in-
stallation, tuning up and testing; shows you how to
make the best use of antenna power. 160 pages.
T e A R e S ANy i S s S R i o £ e $3.85

101 Easy Ham Radio Projects

by Robert M. Brown & Tom Kneitel. A selection of easy
to-build, inexpensive circuits for a variety of worthwhile
“ham devices. Provides brief descriptions, construction
hints, diagrams, and parts lists; includes substitution
guide appendix. 160 pages. 20674, only.........$3.95

Transistor Transmitters for the Amateur

by Donald L. Stoner, WETNS. Shows how to build solid-
state crystal checker/calibrator, low-power cw xmitter
and eight other transistorized projects. 128 pages.

-1 ST e A S e s e SN i T v T $3.25

Amateur Radio Antennas (2nd Ed.)

by Harry D. Hooton, W6TYH. Provides full details on
theory, design, construction, and application of anten-
nas. Tells how to select the best antenna system for
optimum performance. 176 pages. 20611, only....$3.95

Practical Ham Radio Projects

by Charles Caringella, WE6NJV. Includes circuit dia-
grams, parts lists, and detailed instructions for building
12 unique and useful ham shack devices at the lowest
possible cost (no item exceeds $50). 128 pages.

Pt T e R e e e Ay e

Transistorized Amateur Radio Projects
by Charles Caringella, WENJV. Presenis a complete
selection of transistorized ham radio construction
projects for the beginner as well as advanced amateur.
Includes several printed-circuit board projects and the
negatives for etching them. 140 pages.
P T e S P e T T e s R SO AT $3.50

So You Want to Be a Ham (4th Ed.)

by Robert Herizberg, W2DJJ. Completely revised to in-
clude information on the incentive licensing. This is the
book to have to learn about amateur radio, ham equip-
ment, operating procedures, and how to pass the FCC
exam. 192 pages. 20607, only. .....cccciveanes .$4.50

ABC's of Ham Radio (3rd Ed.)

by Howard S. Pyle, W70E. Enlarged and updated to in-
clude all the study material required to obtain the
novice-class license. Covers latest FCC regulations,
including new incentive li:ensing provisions. 144 pages.
POBIE. OIS 5 iis o=v o 5iu0b Sherw e e alh, oo 4hs -0 0 e 0L 410 008 it $2.95

Amateur Radm Mobile Handbook

by Charles Caringella, W6NJV. Provides complete
information for going mobile. Explains circuitry and
construction of commercially bulit mobile amateur
equipment. Shows how to build mobile converters, trans-
mitters, transceivers, and modulators, etc. 176 pages.
BRI OIS o e awie 49 BTn 00 S0 5 B0 e o W e I AW $3.50

Order from any Electronic Parts Distributor, or
mail to Howard W. Sams & Co., Inc., Dept. 73-4
4300 W. 62nd St., Indianapolis, Ind. 46268

Send the following books: Nos.

HOWARD W. SAMS & CO., INC. — —

Name

s enclosed

I
I [] Send FREE 1969 Sams Book Catalog
I
| PLEASE PRINT

Address

City State Zip




One Technique to Avoud

Maurice Hindin, WOEUV
10471 LeConte Avenue
Los Angeles, California 90024

that Routine ()SO

From time to time amateur radio maga-
zines have all carried editorials and corres-
pondence from their readers directed to the
problem of the boring routine QSO (“de
W2NSD/1” 73 Jan. 1969; “It Seems to Us”
QST Feb. 1969). It has even been suggested
that one of the reasons why amateurs often
los# interest in their hobby is the uniformity
and sameness that most QSO’s take. After
exchanging a thousand or more reports
which simply contain the routine informa-
tion giving the signal report, QTH, name,
power and type of equipment used, followed
by the usual “QRU, 73 cul” it is true that

the routine QSO can become a dull affair.

Although there has been a great deal writ-
ten about boring QSO’s, very little has been
written about what an individual ham can do
to improve the situation.

The reason why so many QSO’s degener-
ate into a stereotyped routine exchange of
information is in the writer’s opinion. the re-
sult of several things: First, the operator
doesn’t know what to talk about and second,
he forgets that he is talking to a human being
and not just a piece of electronic equipment.
Third. the operator is really suffering from
mike (or key) fright. As soon as the opera-
tor recognizes these facts, something positive
can be done to make the average QSO an in-
teresting experience. Many years ago, the
writer became aware of his conversational in-
eptitude at the mike and devised a simple
technique which produced excellent results.
It may probably have been instrumental in
making amateur radio for him a lifetime hob-
by.

The problem in the first instance is what
to talk about after you have completed the
routine information. To avoid not knowing
what else to say. the writer wrote a series of
questions about things that were of interest
to him. They were simply things that he
would like to ask any new friend that he had
just met. Some words of caution are in or-
der, however. First, simply asking a lot of
questions will not make the QSO necessarily
an interesting experience. It is the willing-
ness to share your answers also to the ques-
tions vyou ask with the other fellow that
makes for an interesting conversation. Sec-
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ondly, do not ask a question of the other fel-
low that you would not want to answer
yourself if he asks the same question of you.
This, however, i1s really no different than
your conduct would be in any social contact
with another person. Thirdly, the question
should not embarrass an ordinary person
whose particular beliefs you do not know.
One good test is would the information that
the question calls for embarrass you if it
were asked of you. Fourthly, it is not too
wise generally to ask questions which you
know will invite a controversial answer (*It
Seems to Us” QST Feb. 1969). This also
is a matter of simple good manners. After
all, a QSO should be something that is plea-
sant for everyone and there are vast areas of
subject matter that can be discussed and ex-
plored without getting involved with contro-
versial subjects.

The specifics of a program the writer used
to eliminate dullness in the QSO require sim-
ply listing a series of questions about things
of interest to you. Then the moment your
mind turns blank as to what to say next or
the QSO starts to dry up, simply look at the
list and start it up again.

After using the list for a few months, il
became almost sccond nature to engage in
friendly  informative QSO’s, each of which
were different from the other and many of
which opened the doors for long-term friend-
ships.

As a practical matter, | found that if I vol-
unteered some information first and follow-
ed that with an inquiry on the same subject,
it would invariably open the door to more
discussions and before long a genuine feeling
of knowing the other fellow was developed.
If you visualize that you are talking to some-
one sitting next to you as if he were in your
own room and not going through a routine
testing procedure, the routine stercotype
type of QSO which does get tiresome can be
avoided. Listed below are the twenty ques-
tions which have provided the framework for
many pleasant, interesting and diversified
QSO’s. As you can see, there is nothing un-
ique about the questions. You can easily
prepare another list of questions for yvourself.
The questions are simply guidelines to keep
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the QSO going so you will never find your-
self in the position of not knowing what to
say next. If the questions listed below sound
interesting to you, simply use them. If other
subjects of conversation come to mind that
you would prefer to discuss, then of course,
use them. The point of the whole idea is
that 1f you make up a list of questions or
subjects and have it on the operating table.
you can with a minimum of effort change a
boring routine QSO into an interesting con-
versation with a newly made friend.

My list contained the following subject
matter:

I. (I am a machinist.) What kind of work
do you do? (If he says he is in school. then
ask what school grade, and what does he plan
to do when finished.) (If he says he is in
college, ask him where it is, what he is tak-
ing. If you have been to college. tell him
about it.)

2. How long have you been doing that
work? (I've been a machinist for 17 years.)

3. (I've been on the air since 1935.) How
long have you been on the air?

4. What other bands do you operate? (I
operate on 15 and 2.)

5. Do you ever operate any other mode?
(I operate part time on CW and part on side-
band.)

6. Have you ever visited here in Podunk?
(Your town.) I've never been in Lower Culi-
cutt (His town). The nearest I've been to
Lower Culicutt was in Upper Culicutt (or
where 1s Lower Culicutt?).

7. (I have been a stamp collector for
years.) Do you enjoy any other hobbies?

8. (I wish I had more time to operate. |
only get on weekends.) How about you?

9. (I've got two children.) Do you have
any children?

10. (My kids are’10 and 12 years old. A
boy and a girl.) How old are your kids?

11. Are 'you interested in DX work? (I
am. l've got 110 countries confirmed.) How
about you?

12. Have you heard or worked any DX
lately? [I've just worked UAQ YE in Zone 23
after trying for years.

3. What kind of an antenna do you use?
(I use a cubical quad.)

14. (I have (or have not) used the type of
beam you have.) Have you ever compared it
with any other type?

15. (I've been studying for an extra class
ticket for a month now.) Have you started
working for an extra class ticket?
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16. Do you like to build your own equip-
ment? (I do (or do not) like to build my
own equipment.)

17. If he says he does build his own e-
quipment, then ask what he has built. and
what will be his next project? Tell him what
you have built, and what your next project
will be.

18. Are you active on any nets? (I check
in regularly on the XYZ net.)

19. Are you ever bothered with TVI? (I
cleaned mine up or I still have trouble.)

20. If he is bothered with TVI, tell him
how you cleaned up yours.

The preparation of a list of questions or
subjects has been a practical solution to the
problem for the writer. As a matter of fact.
once you have tried the Q and A method,
you will find there is generally so much to
talk about that it is often necessary to ter-
minate a QSO long before all of the subjects
are even mentioned.

While the foregoing idea may not be the
only or ultimate solution to the problem, it
is at least a step forward toward doing some-
thing to avoid those dull routine QSO’s. It
1S perhaps an application of the old saying
that **It is better to light one candle than to
curse the darkness.” ..W6EUV

“THE COMPLETE HAM STORE”

All leading lines of amateur gear:
We give best trade-in allowance

tfor your gear on new ec?uipmen’r:
Call us for the best deal:

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS

927 N.W. 1st. St., OKLA. CITY, OKLA. 73106
Phone 405-CE-5-6387

LEARN RADIO CODE
THE EASY WAY!

e No Books To Read

* No Visval Gimmlicks
To Distract You

¢ Just Listen And Learn

Based on modern psychologlcal
techniques—This course will take

$9.95 you beyond 13 w.p.m. In

LESS THAN HALF THE TIMEI

Album eontalns thres 12” Also dvoiloble on magnetic tape.
LP's 22 hr. Instruction See your dealer nowl

EPSILON [$n] RECORDS

206 East Fron! Streel, Florence. Colorado
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Minimum Cost

Conrad C. Zaranski
P.O. Box 64
CheekTowaga, New York, 14225

Semiconductor

Purpose:

Obtain the cheapest silicon transistors
from any major manufacturer. Explore pos-
sible applications. Develop useable charac-
terization of devices by actual laboratory
measurement.

Background Information:

A manufacturer begins with several basic
chips of differing geometry, which are then
electrically graded into several broad de-
vice families. Some will become hi-reliability
mil-spec units, hermetic commercial equiva-
lents, house numbered custom spec units,
and recently, consumer grade economy units.
The economy transistor did not attain re-
spectability until the advent of silicon
Planar® technology control which produced
high yield uniform quality devices. The re-
sidual product remaining after several grad-
ing steps still possessed well-defined char-
acteristics and was registered. This gave
the familiar 2N . . . designation to these
economy units.

The transistors selected are manufactured
by Fairchild and are packaged in either the
TO-105 or TO-106 case style (ceramic/
epoxy) similar to the TO-5 and TO-18 units.
Price shown: 100 pe. lots - 1 November 1968,
The study graphically illustrates key param-
eters which influence cost, and inherent
parameters which remain after grading.

To insure reasonable data accuracy, mini-
mum sample (any type) was 100 devices,
typical size 300 devices, maximum 100, total
3,300. The devices were procured over an

*Fairchild registered trademark.
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Stlicon Survey

eight-month period (different manufactur-
ing date, codes,) to typify parameter spreads
within lot sample sizes most hams would
use: Sample distributor sales tend to have
more non-uniform parameter distribution
than large, bulk O. E. M. sales since most
bulk O. E. M. users specify some parameter
distribution (not more than 5% of the lot
of X thousand shall have parameter Y lower
than......or higher than......). This specifica-
tion is usually derived from the peculiar
circuit designs, employed, an uncontrolled
family characteristic, or critical limit de-
vice requirement. This may produce some
unnatural distribution of a key parameter
after these sales are completed.

These abbreviations are used in the article

Ces — Collector to Base Capacitance
Veso — Collector to Base Voltage

Veeo — Collector to Emitter Voltage

Veso — Emitter to Base Voltage

Nr — Noise Figure

Pc — Power Gain

F: — Gain Band width Product measured

at 100 MHZ
Example F« = 600 100 MHZ x 6.0
Vere SAT. = Collector Saturation Voltage

Hrze = D C Beta

er — .:%C Bﬂtﬂ

T« = Storage Time
Ta = DEI&}’ Time
Tk = Rise Time

T: = Fall Time
Ton = Turn on Time

Toff = Turn off Time
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PRESENTING THE ALL NEW

AMECO P1

ALL BAND TRANSCEIVER
PREAMPLIFIER

= 6 THRU 160 METERS

= FEEDS 2nd RECEIVER

Model PT, with built-in power supply, transfer relay, connecting
cables, wired and tested. Amateur Net ..................... $59.95

= A frame grid pentode provides low noise figure with ability to handle strong signals,
greatly improving the sensitivity of the receiver section of a transceiver.

= A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as

muting it.

AMECO

DIVISION OF AEROTRON, INC. = P. 0. BOX 6527 = RALEIGH, N. C. 27608

S
A- —

<
O————\=—X—
m

VCE MEASUREMENT

F'+ Measurements are made at 100 MHZ.
This single measurement will show whether
a particular device is capable of high-fre-
quency operation. Specification for Collector
to Base Capacitance was used to determine
relative merit among devices of similar F..
Several devices of each type were subjected
a 100 MHZ noise test. Devices selected were
taken from three F:. groups (low, median,
and high F.). Results were inconclusive.
Leakage current was not measured—maxi-
mum is 50 Nanoamperes (per spec.) for all
types. Beta linearity was measured at sev-
eral frequencies and collector currents. Con-
densed data sheet Values are given, a dis-
tribution curve is drawn, and then our con-
clusions. Some devices just do not measure
up to the data sheet,
2N5126 — NPNSi RF Amp.
Graded From 2N3688, 2N3689, 2N3690;

APRIL 1969
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L; Ma
FT CHIP CONTOUR 2N5I26

Wro<

Feedback Capacitance Ccz = 1.6pf max.
Veeo = 20 Volts MIN
Veeo = 20 \T(Jltfi MIN

Ft @ 100 MHZ @ 4MA 10 Volts

MIN 300 Typical 600

Hre 20 MIN 70 T}’plﬂﬂl

350 MAX @ 4MA. 10 Volts

Forward AGC Characteristic

100 MHZ —30db. @ 9MA Typical

NF = 5.5db. Typical @ 100 MHZ.

Use: AGC Controlled if and rf stages of
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400 500 600

2N5I26 FT DIST

to 100 MHz. AGC Gain reduction vs. cur-
rent exhibits considerable wvariation. AGC
current and non-AGC’d gain from device
to device does not track well. This can be
helpful to obtain a progressive overload
capability to allow wide dynamic range in
an if amplifier. The 20°°"CE is more than
adequate. Noise performance ran slightly
more than 5.5 db.@100 MHz. F. was much
lower than anticipated, no unit had F: great-
er than 600. A rough approximation of AGC
Control current can be obtained, by watch-
ing B Compression at higher currents on
a curve tracer. The device is useful from 1
to 4 mA., ignoring AGC effect, but there
are better types available. High-frequency
performance above 100 MHz is erratic due
to corner noise and F' distribution
2N5127 — NPN Si RF
Similar to 2N 3564 and SE 1010

Ces = 3.5 pF MAX

2.5 pF Typical
H:. 100 MHz (f: 750 @ 15 mA.
10 Volts Typical

No MAX or MIN

100 MHz F. 150 MIN 300 Typical @

2.0 mA 10 Volts
Vez = 20 MIN
Vee 12 MIN

i

\

J\J

*¥—a—e—= & *——
400 500 600 700 800 900 1000 1100 1200

2NSI2T FT DIST
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DC Pulsed Hre = 70 Typical

No MAX or MIN

1 kHz Hr. = 12 MIN. 80 Typical 400 MAX.
@ 2 mA.

Typical characteristic exhibited by actual
measurement shows F: date sheet value is
missing from the curve. Units are much
lower in 8 and F: or are slightly higher—
units with F: 1000 or higher are not B
linear. Units of 780 F: or higher exhibited
Vee of about 15 wvolts. Not as good as
anticipated. Units cost 16 cents each. Useable
for HF to VHF work if selected. Cos is
higher than 2N 5126. Reasonable perform-
ance at higher currents (8-18 mA).

2N5128-TO-105 NPN Class — C RF
IN5129-TO-106 High Current Switch
Veso = 15 Volts
Veeo = 12 Volts
400 Milliwatts Typical @ 30 MHz
Gye F = 30 MHz 12 db Typical
75% efficiency Typical
F« MIN 200 MAX 800 — 50 mA @
5 Volts
Pulse Hee MIN 35 Typical 75 MAX 350.
50 mA @ 10 Volts
Pulse Hre Typical 62 @ 500 mA @ 10 Volts
Ton 14 115, TYPICH] I. 300 mA
Tors 80 ns. Typical In 30 mA

When swept B measurements were made,
units were found to have good Beta at
very low currents. Exceptionally good wide
range low to high current and linearity. F:
very narrow spread. 2n5123 has higher and
F: curve. It is a nice wide current general
Purpose device which reminds me of a
2N2219 but probably not the same chip.
I have used it as a current driver/buffer for
oscillator amplifiers, tripler drive, large sig-
nal rf oscillator, audio drivers, and small
signal rf amps. At 13 cents for either pack-
age, this is quite a device.

If higher Veso and Veeo are required it is

ZN5I28—-2N5129 FT
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NUVISTOR Low noise PREAMPLIFIER

For 27 (CB), 28, 50, 144 or 220 MC. (Also available
for 150-170 MCS)

Add this Ameco Nuvistor Preamplifier to your re-
ceiver (or converter) to improve the sensitivity and
noise figure. Two tuned circuits also improve rejec-
tion of image and spurious frequencies. Compact,
easily connected and low power requirements, wired
and tested with tube.

T T A e R o Sy S $11.95
MOdeIS PV 280, YA i i i tieisoipatronca $13.95

Write for details on 150-170 mcs and others.

Ideal for improving performance of surplus FM Two-Way equipment for “NET"
operation on the 2 and 6 meter bands.

MANUFACTURERS OF FM AND AM TWO-WAY RADIO, SSB AND ISB
COMMUNICATIONS, CONTROLATOR FUEL CONTROL AND DATA EQUIP-

MENT, AMECO* HAM, CB AND SHORT WAVE LISTENING EQUIPMENT.

AMECO EQUIPMENT CORP.
A SUBSIDIARY OF AEROTRON, INC. = P. 0. BOX 6527 = RALEIGH, N. C. 27608

suggested the following similar devices be 2N5130 — NPN Low Level RF AMP

utilized. | Similar to: 2N3563, 2N918, 2N2616
2N3641 Vero 60 Volts 28 Cents Fr Contour
Veeo 30 Volts Ces MAX 1.78 pF. @ 10 Volts
2N 3642 Veso 60 Volts 33 Cents (G,. = 15 db. Typical @ 200 MHz 8 mA.
Veeo 45 Volts 10 Volts
2N3643 Veso 60 Volts 38 Cents P, = 40 mW. Typical @ 500 MHz.
Vero 30 Volts 10 mA. 10 Volts
NOTE: These are not devices for operation Po = 7 mW. Typical @ 930 MHz.
at VHF frequencies at high power levels— 10 mA, 10 Volts
efficiency drops. NF = 4 db. Typical @ 60 MHz 1 mA @
6 Volts
a4

\j 24

- - - - o ¥ *
- - & > v L 10-kHz 100 kHz 1 MHz 10 MHz 100 MHz 1gHE

13 L i " LY A " 2 1 ZN5130  NMNoise Figure vi Frequency Chip Family Chart
ZNS130 VCE DIST
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Veso = 30 MIN.

Vee = 12 MIN.

Vo = 1 Yolt MIN.
F. = 450 MIN 900 Typical

Most of the transistors were below typi-
cal B, typical rf Performance, some were out
of spec-LO and LO F. performed like LO
9N918. None of typical specs are met by
the majority of devices, though most of the
devices perform quite well around 2 meters.

- | - & = = & . e an .
300 A0 5040 &0 F00 BOO 200 1000 1100 1200 12040
2NG130 FT

Suggested grading in 144 MHz rf AMP
Stage Biased At 6 to 8 mA. It only costs
11 cents. Good from 100 kHz to ? High
Freq. corner unpredictable without Fr Meas-
urement. The 2N3563 costs 30 cents. It is
a little better (F:MIN 600) noise perform-
ance similar, 200 MHZ power gain quaran-
teed MIN 14 db. Hundreds of 2N5130 tran-
sistors have been purchased by local VHF
FM’ers. They use them interchangeably with
9N918’s for local oscillator/multiplier chains,
if strips, trigger circuits and mixers. Every-
one has been well-satisfied. Since this de-
vice was being used extensively the evalua-
tion of this type was reopened in October,
1968 and several hundred additional devices
were measured. New test groups were in-
cluded, and all transistors were tested for
Vor Breakdown. High, low and medium
Ver units were grouped and were checked

e . . « .

100 200 300 400 500 600
2NE131 1 kHz B Distribution
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for Band Fr correlation. Low limit Ver units
were found to have low limit B and Fr.
High and medium Ver units had random dis-
tributions. These low limit units were con-
sidered “rejects.” Upon removal of these
items from the sample the lot was accept-

able.
9N5131 — NPN General Purpose

Hee = 30-500 @ 10 mA. 1 Volt

F. — 100 Minimum I. = 10 mA. @ 15
Volts

BVceo = 20 Minimum

Vero = ].5 Minimum

CCE =0 pF Maximum

Ves Sat = 1 Volt Max
1 kHz hfe = 25 MIN 600 MAX 10 Volts

Ie = 10 mA.

A high B unit at 10 mA. Beta falls off
at low currents. Ver sat not too good, meas-
urements to high side of spec. One unit
considered a “reject” for low F:. All other
units well above minimum F: Spec. 1 pre-
fer other devices for specific applications,
so have not found any use for this device.
Cost: 11 cents.

L il o 4 -
350 400 450 500 550
2NB131 FT  Distribution

ON 5132 — NPN AM/FM AMP Graded
from 2N3693, 2N3694

VCso — 20 Volts Minimum

VCro = 20 Volts Minimum

Pulse Hre 30-400 I. = 10 mA @ 10 Volts

P = 32 db Typical @ 10.7 MHz 1. =
7 mA @ 10 Volts

. -
350 400 450
ZNST3Z FT Dintribartron

XS
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LET DOW-KEY HELP SOLVE YOUR ANTENNA
SWITCHING PROBLEMS . . .

SPDT
. REMOTE 115V ac
60-262842
SP6T
MANUAL SP6T
78-0604 REMOTE 115V ae
71-260401

SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C.

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-level to 1 KW use.
The unit illustrated is equipped with a special high isolation connector (“G" type) at the normally closed or re~
ceive position. This "G’ connector increases the isolation to greater than -100db at frequencies up to 500 Mhz,
although it reduces the power rating through this connector to 20 watts. This is also available with other type con-
nectors such as BNC, N, TNC,, C or solder terminals.

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitiers or receivers
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or

simultaneous switching.

ORDERING INFORMATION:

Contact your local electronics distributor or Dow-Key

E COMPANY sales representative, or write direct to the factory.

2260 INDUSTRIAL LANE « BROOMFIELD, COLORADO BOOZ20O
TELEPHONE AREA CODE 303/466-7303 e P. O. BOX 348

Pec = 55 db Typical @ 455 kHz I. = 3 mA  sat compared to other types. It costs 11 cents.

@ 10 Volts It is good from 20 mA to 3 to 4 mA range.
Fi« = MIN 200 Typical 350 I. = 10 mA @  Difficulties were encountered with some units
15 Volts used in an audio circuit due to oscillations
Ver sat. = 2.0 Volts which occurred at about a 10 MHz rate.
Ceze = 3.5 pF max. Some units are very noisy. Check to insure

this is really noise, not spurious oscillation.

This unit tests identically to the 2N3693-
g e & Several hundred units were checked.

94 except 2N3693 and 2N3694 are 45 volt
units (minimum). Noise performance was
not tested. Ve was not very good. The
2N5132 cost 11 cents. 2N3693-4 are 30 cents,
Rated better than data sheet limits.

2N5133 NPN Hi-Gain Low Noise /

(Similar to SE4001, 4002, 4010)

NF = 1.5 db. Typical @ 1 kHz

Hrez = 60 Min 220 Typical 1,000 Max
@ 1 mA 5 Volts

Hyre = ol T\.plt‘d] G’? 50 mi‘t. s - & = = 3 - - - - =
Veeo — 18 Volts MIN 50 100 200 300 400 500 600 700 800 900 1K 1100
ZN5133 B Distribution
Veso = 20 Volts MIN 9N5134 NPN Hi Speed
Ver Sat = 0:4 Volts Max Saturated Switch
hre = 50 Min 1100 Max @ 1 mA 5 (Similar to 2N4274, 2N4275, 2N3011,
Volts IN2369)
The curve tells the story. Something is Ver Sat .25 @ 10 mA MAX Ib = 1 mA
missing. Some current fall off at low cur- 20 @ 10 mA Ib = 3.3 mA
rents. Reasonable NF for most work be- Ce = 4 pF MAX 2.3 pF Typical
tween 1 kHz and 5 MHz in preference to Vees = 20 Volts MIN
most other NPN Bipolars. It has nice Vo Veeo = 20 Volts MIN
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Veeo = 10 Volts MIN (10 mA Pulse)
Ton — 8 ns Typical 18 MAX
Toff 7 ns Typical 18 MAX

F. MIN = 250 MHz @ 10 mA

F: Typical = 575 MHz

Beta correlates with F:. Good Vce Sat.
Useable at currents under 1 mA. Nice 7f

amp at 5-20 mA. Not too bad NF either,
to 200 MHz. Beta linear. It costs 13 cents.

400 500 600 700 800 800
2NG134 FT

-

U

- - - = -

n 13 16 17 19 21
ZN5134 VCE Distribution

The 4274 and 4275 Transistors cost 29 and
30 cents. I use it in rf Oscillators, pulse
inverters, 4 V logic circuits, 6 V lamp driv-
ers, xtal controlled multi’s. Good value. May
be matched with 2N5140 as complementary
pair.

2N5135—NPN High Gain
to —105 Package
Gradeout of 2N3566 similar to SE6001, 6002
Pulsed hre Min 50 Typical 400
Max 600 @ 10 mA 10 Volts
Pulsed hre Min 15 Typical 325
[. = 2 mA @ 10 Volts
Veeo = 25 Volt MIN
Vees = 30 Volt MIN

Veso = 30 Volt MIN

Vee Sat Typical @ 0.9 Volts
MAX 1.0 Volts @ 100 mA
Ib = 10 mA

Summary:

The curve tells the story. Typical value
is missing. Transistor is good for audio driv-
ers general purposes to about 10 MHz. De-
vice selection can be made by one measure-
ment. It costs 14 cents. The 2N3566 is 24
cents. V Sat not too good for switching appli-
cations. Device noise level in most units was
lower than the 2N5133. It has much higher
breakdown voltage. Good value; have hun-
dreds measured.

+* -
50 100 200 300 400 500 600

2N5135 B Distribution

IN5136 — 2N5137 NPN General Purpose
Amp.
(Graded from 2N3567, 2N3568, 2N3569.)
Veso = 30 Volts MIN
Vero = 20 Volts MIN
Pulse Hre Minimum 20 Typical 100 Maxi-
mum 400 @ 150 mA 1 Volt
Cen = 16 pf Typical 35 pF Maximum
Vere Sat. = 0.25 Volt Max. @ 150 mA.

The Curve tells part of a story. The swept
beta collector family curves showed a pro-
nounced Beta peak at 1 to 3 Volts Ves.
Beta was not linear. The curve looked simi-
lar to 2N1613 series chips. Pulsed Beta
measurements per spec are made at the
point where Beta has theo peak. On some
units this may be more than three times
Beta at normal load line points. Switching




characteristics are reasonable. Ccs is con-
sidered to be very high which makes this
device unsuitable for rf applications. This
is not a very high frequency device. Unit
Cost is 11 cents. The 2N5136 is packaged
in the TO-105 case, 2N5137 in the TO-106
case. The 2N5137 had higher Beta. Not
Recommended.

L, == - L i

20 100 200 300 400
ZN5137 B Datribution

This concludes the NPN Portion of the
Survey. Transistors I was most impressed
with were the 2N5128. 2N5129 Due to ex-
tremely good linearity over a wide current
range, and nice switching characteristics.
The 2N5134 1 use as substitute for 2N7086.
2N2369, 2N3011, because the epoxy case is
much nicer than a unit with a “hot” case
(Collector connected to case) (Case does not
radiate switching noise).

The 2N5126 is handy for gain controlled
applications in the if region; if devices are
selected for this characteristic.

The 2N5130 is useful for rf Amps, al-
though it did not meet expectations.

The 2N5135, and 2N5133 are nice for
low frequency work if it is measured, and
the 2N5136, 2N5137, 2N5132, 2N5131, 2N-
5127 find less application.

Most applications do not need any higher
Veso and Vero than the above devices in
2ach category provide. For most ham work
[ prefer discrete components to LIC’s due to
‘he poor noise performance, power supply
soltage restrictions, and signal handling ca-
dability of the integrated circuits.

The preceding data is based on actual
neasurements, care has been taken to insure
-easonable accuracy. It cannot be implied
hrough such data that manufacturing toler-
nces will allow devices to be shipped to
naintain the peculiar distributions measured
1ere; however, the results seem to show
xactly what would be expected for the
owest cost devices sold in the U.S.A. since
mnything much better would be sold at a
higher price. Careful study of these meas-
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urements (a portion of which are shown)
seem to confirm their validity, for the pur-
poses, stated in this study.

Here is the PNP Portion of the minimum
cost transistor Survey.

9N5138 — PNP Low Level Amplifier. Graded
from 2N4246, 4249, 4250
Typical Unit exhibits Low Noise 0.7db @ 1
kHz I. = 20 mA @ Ver — 5 Volts -
Hre = 100 Typical I. = 100 @ 10 Volts
Veeo = —30 Volts Minimum
Vee = —30 Volts Minimum
Ves Sat = 0.3 Volts Maximum I. = 10 mA
I = 05 I‘ﬂA
Ces = 7 pF Maximum

A B Linear Transistor with good V. Sat. Use-
able Current Range 20 Micro Amp. to 50
mA frequency Range 50 Hz to 2 MHz. Low
noise performance requires Device Selection.
Suitable For Video Amplifier Service to
About 4.5 MHz.

F¢ up to 300 MHz @ I. = 3 mA Vce
10 Volts
Price 11 cents.

Several hundred of these have been used.
Device was compared to 2N4248. (Price 16
cents.) Results were similar. 2N4249 is 38
cents. 2N4250 is 40 cents. This series has
Ver 40 Volts with 4249 Ver 60 Volts.

TR e |

) MI | |

300 400 &00 600 700
ZN5138 B Distribution

2N5139 PNP High Speed Switch and rf AMP
Graded from 2N4916, 2N4917, 2N4121, 2N-
4122,
F¢ 500 MHz Typical @ 10 mA
Cos = 2.2 pF Typical
Veeo = —20 Volts Minimum
Veeo = —20 Volts Minimum
Hre = 30 MIN 70 Typical @ 100 mA —10
Volts
MAX Ver Sat 0.15 Volts @ 1 mA
MAX Vee Sat 0.20 Volts @ 10 mA
MAX Vee Sat 0.50 Volts @ 50 mA

[ i ]
50 100 200
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F'« was measured at spec point

> - & - &
600 700 80O 800 1000

2N5139 FT Distribution

A plot was made using 100 devices. Addi-
tional 200 devices were purchased. Another
curve was drawn. Two more large lots were
purchased. The final curve shows F¢ dis-
tribution for nearly 1000 devices. The smaller
lot curves were almost identical. Only one
device had F: 300 all the remaining
devices had F: Minimum 400 Typical 660
Maximum 1000. Useable frequency range
for best noise figure 1 kHz to 100 MHz
on selected units. Ft remains high at 1 mA
(Typical 300). Switching characteristics
good: A very nice device. Price: 11 cents.
9N4916 costs 16 cents was compared. Results
similar. 2N4917 is 36 cents. 2N4121 38 cents,
IN4122 41 cents. It appears only parameters
comprised are breakdown voltage, and up-
per corner noise frequency. Used for 7f
amps, Overtone oscillators, a general pur-
pose replacement for PNP Germanium tran-
sistors, one was to replace A 2N1142 and
performed satistactorily.

ON5140-Ultra High Speed PNP Switch
Similar to 2N4207, 2N4208, 2N4209

& 2
400 600

FIR—

& = i = . -+ - + &
L] K a8 8 10 1 12 12 14 15

ZNG140 VCE Distribution
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Vcan — —5.0V MIN
Veeo = —5.0V MIN
VEeBo = —4.0V IVIIN

F. = 400 MIN 1000 Typical
—5V @ 10 mA

Ces 2 pF Typical

Ton = 20 NS MAX

Toft = 20 NS MAX

Vee SAT = 0.2 MAX

This device had the highest F: measured.
Superior performance observed in these ap-
plications: Logic interface broadband ampli-
fier, pulse shaper, and trigger circuits. Beta
falls off at lowered current. Device with

fi

e - - & - = - =1 =5 -l
600 700 B0O0 9S00 1000 1100 1200 1300 1400 1500 1600

2N5140 FY Distribution

Fi = 1200 @ 10 mA has F: = 900 @
O mA, Fe = 500 @ 2 mA F: = 150 @ 1]
mA. Voltage breakdown Ve was also meas-
ured. Both Ver and F: were better than an-
ticipated. Price is 13 cents. Nearest equiva-
lent Types 2N4207, 2N4208, 2N4209 are
priced $3.00, $3.50 and $5.50 respectively.
High performance at low cost.

2N5141 — PNP Hi Speed SW
Ton = 90 NS MAX
Toft = 150 NS MAX
Ces = 3.3 pF Typical

7.0 pF MAX
100 NS MAX
550 E:.iﬂ T-Eﬂ B850 H;IJ 1:]‘50 1&

ZN5141 FT Distribution

ADVANCED CLASS

STUDY COURSE BOOK

128 Pages of up-to-the-minute Simplified Theory

AVAILABLE RIGHT NOW!

$3.00 per copy

ORDER BLANK

$2.50 to clubs who order 5 or more copies

Name Call
Address

City State Zip
$ enclosed for copies of Advanced Class Book



To = 4 NS MAX
45 NS MAX
Te = 6 NS Typical
70 NS MAX
F« = 300 MHz MIN
1200 MHz Typical
TS = 12 NS Typical
Tr = 3 NS Typical

70 NS MAX
Vee SAT = 0.7 Volts MAX
Veso = —6 Volt MIN
Veeo = —6 Volt MIN
Veso = —6 Volt MIN
Vees = —4 Volt MIN

F: of 1200MHZ Typical not confirmed by
measurement., Switching parameters very
wide spread. Low breakdown voltage, rather
high Cee. I have not found a good applica-
tion for the 100 PCS I've measured. Cost
is 16 cents.
2N5142—PNP High Current Switches

Toios Case
2N5143 — PNP TO-106 Case
(Similar to 2N3638, 3638A)

Vl:.ﬂﬂ — —20 Vﬁlt
Veeo = —20 Vﬂlt
Veeo = —4 Volt

Hre Min 30 Typical 70 @ 50 mA 1 Volt
Cos = 4.5 T}’plt‘ﬂ] 10 pF MAX

F« = 100 MIN 190 Typical 50

mA —3 Volt

F¢ falls off Between 5 mA and 1 mA sig-

-
o T o

—_—

i - - -
130 0 1150 W0 70 10 190 200 20

INSWMT FT Dotrsbutenn

% iae iy

100 M0 120 130 40 150 160 170 180 190 200 210
2ZNS5143 FT Distribution

nificantly. Suitable for high current line driv-
ers, medium speed switeching. Good Vee Sat.
over current range. I use it as a voltage
regulator current driver. Appears to be a
low voltage 2N2905 with low g at lowered
currents, It costs 16 cents.
One Other Device is worth mentioning:
2N5163 — N — Channel LO Noise JFET
Very Low Noise
en = 12 NV Typical en = 50 NV/Hz
(MAX) @ 1 kHz
1.0 kHz NF = 0.1 db (Typical) @ 1.0
mA
Rds ON = 500 MAX
125 Typical

Iass MIN 1 mA

Typical 14 mA
: Vus = 15 Volt Ves = 0

MAX 40 mA
Vsa = 25 VDltS MIN

Ve = 25 Volts MIN

Vs = 25 Vults MIN

lass was typically 22-26 mA

At Ves = 0 Lowest was 14 mA

Highest 36 mA

It is supposed to be a very low noise
unit per specs: Most are. An audio amplifier
that was built using this device had no
difficulty picking up several local radio sta-
tions. At 35 cents each in lots of 100, it
is reasonable enough to experiment with.
Summary:

PNP transistors I was most impressed with
were the 2N5138, for beta linearity, and
excellent video amplifier service, the 2N5139
for all general rf applications, and the 2N-
5140 for high speed switching. Most appli-
cations do not require higher voltage break-
down devices than this series of semicon-
ductor devices will provide. It is hoped some
individuals will consider this series suitable
and incorporate these devices in planned
construction projects,

I am reminded Fairchild is not the sole
vendor source for this semiconductor series.
No estimate can be made concerning quality
or parameter distribution of an identical
type supplied by another vendor.

An estimate can be given concerning the
parameter distribution of one typist, not
supplied by any vendor, without whose
patience this article could not be completed,
so at this time I must thank Miss Carole A.
Hussar, and add this comment . . . a pretty,
blond, young secretary-typist need not sup-
ply a data sheet for publication . . . none of
the readers of 73 would be interested. B
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Announcong
JENNINGS INDUSTRIES, INC.

Ozzie Jaeger, W3EB/6,
and Jo Jennings, W6EI, the
founder of Jennings Radio
Mfg. Co., now a division of
ITT Corp. Jo is the invent-
or of the famous Jennings
vacuum variable capacitors
and high power vacuum
switches.

Application information, and a large source of supply for solid state devices, have both been seriously ne-
glected for too long. To solve both problems, Jennings Industries has created a ““diode bank.” The service
and devices are available to solid state users, whose needs are low voltage or high voltage, milliamp or thou-
sands of amperes. Mis-applications usually result in failure of the device and unnecessary expense.

Our extremely large stock of diodes and diode assemblies and experience in design and installation, for
new or existing equipment, will meet the needs of individuals, commercial or industrial applications. When
properly applied, these individual units and large assemblies carry our money back guarantee against defects

or workmanship.

Never before has one source been able to
meet every possible Silicon Rectifier require-
ment! JI can provide anything you need,
from a simple single phase half wave choke or
capacitor input rectifier to a three or six
phase industrial unit. And if we don’'t have
exactly what you need on hand we will build
it.

Diodes are available from many sources,
but JI is the only specialist that provides ap-
plication engineering service to one and all...
amateur, experimenter, hobbyist, or commer-
cial users. In addition to making absolutely
sure that you are buying the unit best designed
for your particular application, JI guarantees
a complete curve-traced power type test on
each and every diode sold, whether in lots of
one or thousands, or in discrete assemblies.

JI has some other plans afoot that may
interest you such as a surprisingly inexpen-

sive (not cheap) line of “OZ-PAK" assem-
blies which will be available in kit form and
capable of rectifying the full 2 kw PEP limit
in any popular power supply configuration.
Later we will have a series of well designed
regulated power supplies for 6 and 12 volts
output at 2-4 amperes and other currents.
Heavy duty battery chargers or rectifier as-
semblies are already available.

JI is buying large numbers of manufactur-
er's over-runs, end of contract excesses and
good military and commercial surplus diodes
and these will be available at real bargain pri-
ces.

JI is having special high voltage diodes
made as well as controlled avalanche diodes
guaranteed to meet mil specs. Three amp ax-
ial devices soon, as well as stud devices are
in the works.

There is a money-back guarantee on all JI

products!

@ jeﬂﬂ/ﬂg.f INDUSTRIES INC.

2730 @hanticteer Ave. Santa Crug. (Cal. 95060
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Heathkit SB-610

Monitor Scope
Modifications

Proper optimum operation of single side-
band transmitters is most easily achieved
by oscilloscope monitoring. As a result, the
Heathkit SB-610 Monitor Scope® is appear-
ing in more and more amateur shacks as a
vital piece of equipment. As originally de-
signed, this equipment is a versatile piece
of gear. There are a couple of modifica-
tions, however, that make this an even more
versatile instrument.

I will describe two modifications that I
have made to my SB-610. Neither modifi-
cation requires new front panel holes or
mechanical changes to affect the resale value
of the SB-610. Most owners of the SB-610
should consider at least the first modifica-
tion. Those who have yet to acquire an
SB-610 may wish to incorporate the modi-
fications when they construct the kit.

Transmitter attenuation switch

This modification moves the transmitter
attenuation switch from its present position
in the center of the rear apron of the SB-
610 to the front panel. The control becomes
concentric with the present vertical gain
control. With the transmitter attenuation
control on the front panel, it is no longer
necessary to reach behind the SB-610 to
change the transmitting pattern height when
changing power levels or making band
changes. This is especially useful when one
changes bands frequently or where a linear
amplifier is often switched on or off.

Parts required:

Concentric potentiometer element (outer
unit) and shaft assembly, 100 K linear
(IRC-CTS CF 13 or equivalent, see text)
Potentiometer mounting bracket (See
Fig. 1)

Non-conducting shaft (%6 inch diameter
by 10 inches approx.)

*“Heathkit SB-610 Monitor
( December 1966), 54,

Seope,” 73 Magazine,
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Ian A. Webb K6SDE
432 Rosario Dr.
- Santa Barbara, Calif. 93105

% inch “butch plug”
Lever knob®
Control knob split bushing”®

Mounting Brackett

In this modification, the present 100 K
linear vertical gain control, which is in the
lower center of the front panel, is replaced
with a 100 K linear concentric potentiometer.
A Heathkit lever knob, matching the present
SB-610 knobs, is put on this new potenti-
ometer, This leaves a hole through the center
of the vertical gain control in which to run

HORIZ.
POSITION

RY, 5300 OHMS, 4.| MA
(SEE TEXT)

T ISK (SEE TEXT)
1,,.;«"IH

- }E AN
"h.._ ]

! 5

I T

? Fr7
SI-C \‘_B

7

Modification Schematic

the insulated shaft which controls the trans-
mitter attenuation switch which is remount-
ed on a new bracket facing forward.
The choice of concentric potentiometer is
not critical and by browsing in vour local
parts house stock of replacement type con-
trols vou should find a “make your own
pot” selection enabling you to assemble the
“outside” portion of a dual potentiometer.
(I used an IRC-CTS CF-13 unit with a panel
bushing about % inch long and a shaft about

*Order Heathkit numbers 455-11 Split DBushing
$.10 and 462-195 Lever knob $.50 (postpaid) from:
Heath Company, Benton Harbor, Michigan 49023,
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% inch long which I cut to exactly fit the
Heathkit lever knob.)

Remove all three wires to the lugs of the
old vertical gain control (A] in the SB-610
manual) and remove the old control and
knobs keeping the wires in order so they
may be soldered to the new control. Before
mounting the new pot, be sure that the
knob shaft will extend just far enough to
allow vou to mount the new lever knob on
it. Do any cutting of the shaft before mount-
ing the potentiometer to prevent damage to
the front panel of the SB-610. Mount the
new control and resolder the wires to the
corresponding lugs of the new control.

Fabricate a bracket as shown in Fig. 1
and refer to the photos to see mounting
details. (If you are lucky as I was, your
junk box will yield a suitable bracket.) Un-
solder the wire from the coaxial connector
to the lug 4 of switch BD, the transmitter
attenuation switch, and unsolder the capa-
citor which runs from terminal strip G, lug
5 to terminal 5 of switch BD. You can now
remove the switch from the back apron. If
vou wish, fill the empty hole in the back
apron with a “butch plug.”

- Mount the new mounting bracket in line
with the old hole in which the switch was
mounted. Allow enough room for the switch
to be remounted between the new bracket
and the back apron. Mount the switch and
reattach the wire from the coaxial connector
to terminal 4 and the capacitor to terminal
5 of the remounted switch. Orient the switch
so this can be accomplished with the least
difficulty. Be certain that no components stick
up far enough to interfere with the case
when it is replaced over the Monitor Scope.

Attach the shaft coupler to the switch
shaft and insert the 3/16 inch non-conducting
shaft extension from the front panel into the
hole through the vertical gain control run-
ning it back to the shaft coupler. Carefully
move any parts that interfere with the shaft.
The large .25 mfd capacitor near the shaft
coupler between the tube socket (V3) and
the terminal strip G may need to be relo-
cated to provide sufficient clearance. A metal-
lic shaft extension is not recommended due
to the possibility of accidental contact with
parts on the chassis.

When the shaft has been properly mated,
make a small shim from a piece of scrap
or tin can to reduce the % inch coupler
on the switch to accept the %g¢ inch shaft
extension. With the shaft in place measure

APRIL 1969

%2 inch beyond the lever knob mounted on
the vertical gain control and remove and
cut the shaft at this point. Mount the shaft
firmly, tightening the coupler. Use the new
split bushing inside the original knob re-
moved from the wvertical gain control to
firmly fasten the knob onto the shaft exten-
sion flush with the lever knob.

The SB-610 will now operate exactly as
it did originally. It is now possible to select
the vertical gain when monitoring a received
signal using the lever knob and to change
the transmitter attenuation using the large
original knob. It is no longer necessary to
reach behind the SB-610 each time the linear
is turned on or off or each time you need
attenuation changes when switching bands.

Clamp Modification

This modification should appeal to those
people, myself included, who believe that
the main virtue of the SB-610 is the moni-
toring of one’s transmitted envelope using
the internal sweep. If you use the internal

el S

£

||||||

Top View

sweep without also monitoring received sig-
nals during standby periods, the trace of the
SB-610 will remain a static baseline of high
intensity since the clamp circuit is inopera-
tive in this mode. This can cause a burned
scope face if the intensity is high enough
for good monitoring of peaks in a brightly
illuminated room. I decided that I would
like to remove the trace from the scope face
automatically when the transmitter is turned
to standby. This could be done using the
relays that switch the rig from transmit to
receive, but since my rig is a transceiver
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that I also use when mobile, this would
involve additional connections to attach and
remove each time 1 switched from base sta-
tion to mobile operation. My modification ac-
complishes the clamping of the trace with
no additional connections to the transmitter
Or receiver.,

Parts required:

Capacitor, .05 mfd, 50 volts

Resistors: 33K, % watt and resistor in

series with relay coil (see text)

Sensitive plate relay, DPST, N.O., (Lafa-

vette Radio 99H6093, DPDT, 5300 ohm,

4.1 ma., 4 oz, shipping weight, $2.95,

Lafayette Radio, 111 Jericho Turnpike,

Syosset, L.I., N.Y. 11791) See text for

details.

The relay 1 used, was from my junk

box. Lacking a suitable relay, the one listed
in the list above is suggested. It may re-
quire ingenuity to mount some relays, but
a small bit of epoxy will do wonders if
properly applied.
Fig. 4 shows the circuit modifications to
be made. The dark portions of the circuit
are additional components or modifications.
The clamp tube, V1B, is turned into a relay
amplifier. Relay contacts are used to pull
the trace off the screen by shorting the
horizontal position control through a 33 K
resistor. A second set of contacts grounds
the grid of V3A to stop the sweep. If the
sweep is not disabled, the left portion of
the trace will still be on the screen. Pins 1
and 2 of the front panel sweep control are
jumpered so that the “pull for clamp” con-
trol will work in the internal sweep position
of the sweep control as well as in the other
sweep positions. When this modification is
made, the SB-610 will operate as originally
designed in the RTTY and rf Trap positions
of the sweep switch. The clamp will also
work in the internal (Int.) position of the
sweep control when the “pull for clamp” con-
trol is pulled out. The clamp switch may
be pushed in so that received signals may
also be monitored as originally designed.

The .2 microfarad capacitor on terminal
strip H adjacent to tube socket V1 is
changed to .05 microfarads to allow 1 to
2 seconds before the trace leaves the screen.
This capacitor need not be changed, but the
time for the trace to leave the screen will
be in excess of ten seconds if it is not
changed. Remove the capacitor from strip
H and replace it with the .05 mfd capacitor
it you desire this change.
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Baottom View

The left hand lug of terminal strip U,
near the chassis edge was originally unused.
Remove the blue wire at pin 7 of V1 and
solder it to this unused lug of terminal
strip U. On the back of the front panel,
solder a jumper wire between lugs 1 and
2 of the sweep switch.

Mount the plate relay in the space be-
tween the tube socket V1, terminal strip
U and the edge of the chassis. If your re-
lay can be mounted with screws as could my
junk box relay, that is fine; otherwise you
may have to use some ingenuity and per-
haps some epoxy to mount the relay.

From one set of relay contacts (closed
when the relay is operated) run a wire to a
convenient ground point such as the mount-
ing lug of terminal strip U. From the other
contact of the set, connect the 33 K resistor
to the blue wire which you soldered to the
previously unused lug of terminal strip U
near the outside of the chassis.

From the second set of contacts (also
closed when the relay is operated) run a
wire to ground. From the other contact of
this set, run a wire to pin 9 of tube socket
V3A which is the tube socket near the shaft
extension. This set of contacts will now
ground the grid of tube V3A when the
relay is closed and stop the sweep.

Run a wire from one end of the relay
coil to the 280 wvolt bus. I ran the wire
to the junction of the 40 mfd capacitor;
15 K, 1 W resistor; 1 K, 1 W resistor;
and 20 mfd capacitor. This is near the cen-
ter of the chassis on capacitor K, pin 3.

Temporarily, attach the remaining end
of the relay coil to pin 7 of V1 through
a resistor. (This resistor should be nominally
15 K ohms for the relay in the parts list.)
The resistor should be selected so that the
relay used just pulls in reliably when the
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clamp switch is pulled out, the SB-610 turned
on, and no rf signal is applied. In any event,
the plate dissipation of the 6BN8 relay am-
plifier should not exceed the maximum rat-
ing of 1.7 watts. The total resistance of the
relay coil plus series resistor should be at
least 10 K. (If you use a junk box relay,
measure the voltage from cathode to plate,
and the current through the tube when the
relay is pulled/in. The product of the volt-
age and current—in amperes—should not
exceed 1.7.)

This completes the wiring of the modifi-
cation. Check the wiring against the sche-
matic in Fig. 4. Carefully plug the SB-610
in with it still out of the case and let it
warm up. Check to see if the relay operates
when the “pull to clamp” switch is pulled
out and the sweep switch is in any position.
If the relay does not operate, first recheck
the wiring to make sure it is correct. If
the wiring is correct and the relay will still
not pull-in, reduce the value of the resistor
from the relay coil to pin 7 of V1 until
the relay reliably pulls in. This will assure
that minimum plate dissipation occurs in
tube V1. When this value is found, solder in
the resistor permanently.

When the “pull to clamp™ switch is pushed
in, the relay should drop out. The trace
will then appear on the face of the SB-610
and it should operate normally.

Set the sweep switch to Int. and apply
a small amount of transmitter rf to the
connector at the rear of the SB-610 while
the “pull to clamp” switch is out. The relay
should release and the trace should appear
to allow normal transmitted signal monitor-
ing. If the trace does not appear and the
relay drop out, increase the rf signal. When
the rf is removed by turning off the trans-
mitter, the trace should disappear after 1
to 2 seconds. If the trace has not moved
completely off the scope face, it may be
necessary to decrease the value of the 33 K
resistor. If the sweep still continues when
the trace is off screen, the grid of tube
V3A (pin 9) is not being shorted to ground
through the relay.

I have operated my SB-610 24 hours a
day for days at a time and experienced
no difficulties. You must now remember to
turn off the power switch after operating,
for vou no longer see the green trace on
the screen to remind you that the SB-610 is
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THE BEST

2 METER

CONVYERTER
F .ﬂm T Model 407
! L e | ﬂ $34.95
{ ppd.

V63 el

144-146 MHz in. 28-30 MHz out
or 146-148 MHz with a second crystal

A full deseription of this fantastiec converter
would fill this page, but you can take our word
for it (or those of hundreds of satisfied users)
that it's the best. The reason is simple—we use
three RCA dual gate MOSFETs, one bipolar, and
3 diodes in the best circuit ever. Still not con-
vinced? Then send for our free catalog and get
the full description, plus photos and even the
schematic.

Can’t wait? Then send us a postal money order
for $34.95 and we'll rush the 407 out to wyou,
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some at
higher prices) as listed in our catalog.

*New York City and State residents add local sales tax.

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423

ARNOLD'S ENGRAVING

Personalized
ELECTRIC o
Oreks on
ON-THE-AIR i
WITH CALL

Metaltex Lapel Bar - $1.50 Metaltex Tie Clip - $2.25

ARNOLD'S ENGRAVING

2041 Linden St. Ridgewood, N.Y. 11227

the permaflexkey

® both a twin lever & straight hand key
in a pivotless 2 paddle design.

® gives instant choice of automatic
semi-automatic & straight hand keying.
® use directly with any transmitter or
through an electronic keyer.

® B amp. gold diffused silver contacts
adjust from 0-.060" & 5-50 grams,

@ distinctive blue paddles are of

rugged G-10 Fiberglass epoxy.

® cabinet is 16 gauge polished chrome ]995 A
complete,

ppd usa &k can.
sand a check or m.o.
sold by mail only

steel: 1.95" sq.x 3.75", paddles

extend 1.25", weight app. | pound.
® silicone rubber feet for stability.

@ 100£ US made & guaranteed for | yr.

James Research comrwfep't: AR- K
roo

11 schermerhorn st., n ny. 11201
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VHE FM

Being addicted to the use of FM on the

Lawrence Mowry, Ir., WATEVX]Q

P. 0. Box 124
Golden, Colorado 80401

Station

VHF ham bands, I decided to establish a

system of communications equipment for
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two of the most popular bands.
In the area where I have been living
2 and 6 meter FM are the most popular.
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Fig. 1. The station control unit. RR1 changes bands each time the paddle switch is pushed

to the left, RR2 changes channel setup in either band when paddle switch is pushed to the

right. Lamps in lower LH corner of the schematic indicate which of four channel tuning
schedules is in effect.
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The unit to be described has provisions
for two band operation as well as two sepa-
rate transmit and receive frequencies on
each band.

The unit makes use of surplus parts and
is very straightforward in its operation.

There are two rotary-ratchet relays in use,
one is set up so that every other termi-
nal is grounded. When this relay is stepped,
it alternately energises or deenergises relays
ryl through ry3. These relays take care of
the bandswitching function. Provision is also
included for automatic switching of meter-
ing. The other rotary relay applies a series
of pulses to crystal-can relays in the various
transmitter and receiver units. The first step
applies no voltage to the relays. The sec-
ond step applies a positive pulse at 28 vdec
to the relays triggering one set. The third
step applies a negative pulse to the bank
of crystal-can relays triggering one set
and releasing the other. On the fourth and
final step 28 vac is applied to the bank
of relavs triggering both sets. This works
out very well in conjunction with a local
repeater, allowing either direct contact or
contact through the repeater.

A fourth relay Rv4 has the duty of switch-
ing the receiver voltage for muting as well
as the metering and keying the PTT. This
relay is keved to ground through the PTT
contacts on the microphone. The PTT cir-
cuits of both transmitters are keved every
time the PTT is energised, however only the
selected transmitter is operational as the
power is switched through a set of contacts
on the band s selector relay.

This unit has been in use for several
months and works out very fine. It saves
wear and tear on the operator during band
switching operations.

Also included is a second band monitor.
Both receivers are running continuously. One
is feeding the speaker while the other is
feeding an audio output transformer hooked
up in reverse. If there is any audio present
on the second band it will light 19.

Channel switching is done by means of
small dpdt relays. These relays, due to their
phvsical size are called “crystal-can” relays.

One is used in each transmitter and re-
ceiver and wired so that the wipers connect
the crystal across the the crystal socket.
The relay used in t this manner reduces prob-
lems, due to the fact that there is only one
crystal in the circuit at any one time. One
lead is connected in parallel with all other

APRIL 1969

USED MODEL 501 TV CAMERAS

MADE
IN US.A.

$160.00 FOB Hollis

Each month we have a limited number of
used TV cameras which we make available to
hams at greatly reduced prices. These cameras
were rented out for temporary surveillance
jobs on construction sites, county fairs, con-
ventions, ete. All have been checked out and
are guaranteed for 90 days. Complete with
vidicon and lens. .

Used Model 501 sale priced
$160.00 FOB Hollis

Don't delay. Only a few used cameras are
available each month. For specifications send
for our illustrated catalog.

*New York City and State residents add local sales tax.

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423

relays and goes to the wiper of Rry2. The
other lead of the coil goes to ground through
an appropriately polarized diode. It is well
to have like relays keyved at the same time.
That is both transmitter and both receiver
relays keyed together. A provision is in-
cluded for lamps to indicate which channel
is in use at any one time and a chart is
easily made to call out just what each lamp
indicates.

The purpose of this is not so much for
construction of exact duplicates but to open
the doorway for thought and design to meet
yvour own personal requirements.

XTAL- CAN RELAY CIRCUITS

o
i S e

4+ | 100 4F 100 uF ’D-l._{ko—-
F RY +| RY O I|'0
TRANSMIT RECEIVE
BN o

Fig. 2. Series diodes determine applied voltage
polarity that will operate the crystal-can relays.
With added capacitors, relays will operate reliably
on ac, which is applied during some Station Con-
trol settings. Note relays switch both sides of the
crystal eircuit.
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Clifford Klinert WB6BIH
520 Division Street
National City CA 92050

A Simple Portable Rig For Six

With “mountain topping” becoming a
popular sport on the VHF bands, a low
power portable transmitter for 50 MHz can
be a handy item. This article describes such
a transmitter that is not excessively difficult

to build and provides a good signal on six
meters.

The Circuit

It was finally decided that the one watt
power level offered a fair compromise be-
tween battery weight and power. Only two
stages are needed to generate the desired
power, and this simplifies construction. Both
the oscillator and amplifier are power modu-
lated for maximum audio “punch.” The
modulator is a PA-222 one watt integrated
circuit amplifier., With the addition of a
few external resistors, capacitors, and a
transformer, this unit offers one watt of
audio at a price comparable to commercially
manufactured amplifiers. It is surprising that
integrated circuits have not become much
more popular with the amateur fraternity.

The RF section was adapted from RCA
designs, and is a standard configuration.
It was necessary to hold the supply voltage
to 22% volts to prevent destruction of the
transistors. It is theoretically possible to
generate instantaneous voltage four times
the supply voltage in a modulated transistor
transmitter. In this case this rating is ex-
ceeded, but the theoretical maximum is usu-
ally never reached.

In order to obtain full modulation the
oscillator must be modulated along with the
final. Careful tuning of the oscillator can
minimize FM, but for optimum results, it
would be best to add a driver stage so that
the oscillator would not be modulated. How-
ever, in this case, simplicity and power con-
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sumption were more important, and care-
ful tuning gave very good results.

Construction

The transmitter was built in a small four
section copper plated box that was obtained
from a piece of surplus equipment. This
type of construction is very rugged and
provided optimum shielding. Standard VHF
construction procedures were followed.

An unexpected problem arose in building
the modulator. The General Electric PA-222
is just not meant for this type of construc-
tion, and one of the leads broke off. How-
ever, after some scraping and soldering, a
connection was made to the broken lead.
It is amazing how much abuse the IC took
with no apparent damage. In future projects
a printed circuit board should be used.

As a final step, the inside circuitry was
painted with anti-fungus varnish made by
GC Electronics. This is a reasonable pre-
caution considering the outdoor use that
this transmitter will be subject to. For the
same reason, lock washers were used
wherever necessary to insure mechanical
dependability. The cover over the crystal
and socket is an unusual feature. It is made
of brass, and designed specially for this
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L4 Parts List

2318 2N3I8 v ol A 5 = g M _
—® chs I( L1 oo six turns number
O 22 on % inch di-
il P ameter slug funed
4 EF‘.—FH LS c torm -
t sy ol two turns insulated
P il L2 . l‘lllcack—up wire on
50 MHZ # Ls, L¢ ... ten turns number
XTAL k 40PF |183% inch diameter
= = s close wound
S TUH 1200 PF
E § 1200 PF ) ’ 1200 PF E Atal ... 50 MHz overtona
). ® ZN3I8 type crystal
- mﬂu T1 ... Thordarson TR-2I
<l
1'-';. Note:
A R* is the value prinied on
the top of the PA-222. The
@ I . tab on the PA 222 should be
. 47850 OHMS
U CONNECT TO soldered to a suitable heat
“THEAT SINK @ sink. Resistors are half watt

PA 222 (TOP VIEW)

R¥*=VALUE PRINTED ON PA222

except where noted. Capa-
citors are disc ceramic ex-
cept for 1200 pF feedthrough
capacitors and output tuning

Emfl-'_)'

use. Its manufacturer is unknown, but in
a situation where one frequency is used,
it was reasonable to protect the crystal
even if it made frequency changing difficult.

Operation

The first problem that arose was in the
oscillator coil. Some experimentation was
required to insure easy starting and fre-
quency stability under modulation. The cir-
cuit should be tuned to a higher frequency
than where maximum output occurs. The
final amplifier also had to be detuned slightly
to obtain “upward” modulation. The slight
reduction in power will not be noticed, but
the distortion can seriously impair read-
ability. It was also discovered that the large
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Oo+225V

capacitor which is a piston

+225Vv O trimmer.

current swings in the modulator caused a
serious voltage drop during modulation
peaks. In order to eliminate this it was
necessary to use separate power sources for
the RF unit, making two batteries necessary.

Transistor transmitters tend to generate
harmonics, and this one is no exception,
For sporadic mobile and portable operation,
the operator probably will not worry about
this, but if operation is centered in a heavily
populated permanent location, the operator
may wish to check for harmonics. A har-
monic does show on the GDO in the middle
of the FM broadcast band, but no trouble
has been reported. This is probably due to
the lack of FM receivers in this locality,
and the harmonic signal drops off within
a few hundred feet of the transmitter. If
problem do arise, standard TVI prevention
methods 10uld be employed.

Results

In an unscheduled test a mobile station
was contacted. Before being told, he was
unaware that the one watt transmitter was
being used, and he thought it was the thirty
watt base station transmitter.

Even with its relatively low power, this
transmitter will provide a reliable high qual-
ity signal for the mountain-topper who

likes to hike to those “hard-to-get-to” spots.
... WB6BIH
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Using FET's in

Larry Nickel K3VKC
4220 Chestnut Street
Philadelpha, PA 19104

Burst Generators

What's a burst generator good for you
say? It's ideal for pulse testing of transis-
tors at high peak power levels, pulse modu-
lating transmitters on UHF or SHF or for
other experimental work (or just for fun).
Fig. 1 shows an rf burst. Vi is the sinu-
soidal “on” wvoltage and V: is the off
(leakage) voltage. I call the ratio Vi:Vs,
Rv (tor voltage ratio). Ideally if the sine

i

Fig. 1. V1 is the ““on” voltage; V2 is the
“off 7 (leakage) voltage.

PULSE
WIDTH

V2

wave were 100% modulated by the pulse,
the leakage voltage (V:) would be zero. Rv
then equals infinity. But since a practical
modulator cannot be perfect, there is some
modulator output during the off time.
Immediately when I thought about a burst
generator, I decided on the circuit of Fig. 2.

PULSE

OUTPUT

SINE

Fig. 2. The simplest and cheapest pulse
modulator; however, there is a de compo-
nent in the output.

It is simple but has a drawback. It has a
de component in the output. That is, its
output is like that of Fig. 3. To eliminate
that problem let’s switch to the circuit of
Fig. 4. This circuit might seem reasonable
at first glance (there would be no de com-
ponent in the output), but it fails for this

50

0 VOLTS

—— — h ——————

Fig. 3. Idealized output of circuit in Fig. 2.

reason. The collector-base junction of the
transistor must be reverse biased for proper
operation. This condition is not met (for
instance, during the negative portion of the
sine wave the collector is minus and the
base is plus). Furthermore, because of the
saturation voltage of the transistor, this cir-
cuit may not act as a very good switch
anyway (neglecting the biasing). That is,
suppose the sine wave voltage input is per-
haps one-half volt, and the transistor satu-
ration voltage is two-tenths of a volt. We
loose a large percentage of our voltage
across the transistor.

QUTPUT

Fig. 4. This circuit is simple. but the trans-
istor will not be biased for proper opera-
tion.

SINE

PULSE
OUTPUT

Fig. 5. Basic FET modulator.
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TIS34 MPF 104
o
SINE OUTPUT
13K
-] = I ATK
T T
33PF 33PF

o =

PULSE

Fig. 6. Final burst generator design.

At any rate, these problems can be com-
pletely eliminated by using a junction field
effect transistor (JFET). The JFET meas-
ures many megohms between source and
drain when cut off and the on resistance
(channel resistance) on some of the good
units runs only a few hundred ohms. The
FET is now used as in Fig. 5. The Motorola
MPF 104 is excellent at $1.00, and the Texas
Instrument TIS34 is equally good at $1.10.
Both are available from Newark Electronics
and several of the other large wholesale
outfits. By using two burst generators in
cascade I was able to get a higher modula-
tion percentage (less leakage). Because of
what I had at the time I used one Motorola
unit and one TI unit. A pulse of ten to
fifteen volts is required (remember to meas-

I ms rf burst of 200 kHz (top trace) and
after amplification (bottom trace).

ure pulse height with an oscilloscope). To
avoid damage to the transistors do not use
excessive pulse voltage.

The circuit values may not be optimum
for your application, so some experimen-
tation may be in order. Even so, Rv for this
circuit is excellent and typically runs 300
or 400. This setup can easily be used from
ultrasonic frequencies up to ten mHz or so.

Happy bursting! K3VKC
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IWO METER

CONVERTER

for the Swan 250

L. J. Hemis—K3VLQ
2227 Eastern Ave.

Wesleyville, Erie, Pa. 16510

With the number of Swan 250’s on the
air, there are no doubt quite a few fellows
who would like to plug in a converter ahead
of theirs to see what's happening on the
two meter band. With these fellows in mind,
we put together this transistorized job.

For some, it may seem like a rather ambi-
tious undertaking, considering the printed
circuit board, but we tried to keep the diffi-
cult work to a minimum on the board, and,
it it's your first etched board, it's a good
project to start on.

A careful study of the underside of the
board (foil side) will show that most of the
foil remains, and only portions at the trim-
mer capacitors, the transistor sockets, and
one long skinny U-shaped strip for the plus
voltage were etched out. This leaves the
rest of the foil for ground potential, and
leads can be soldered up short, (a neces-
sity at these frequencies).

A little trick we used on this board is
worth passing on,—the matter of masking.
Most manufacturers of cellophane tape are
now making a rough or matte finish tape
which can be written on with a pencil. Cover
the copper side of the board with this tape,
press it down tightly to be sure all the
copper is covered, and lay out your work
with a pencil. Using a razor blade or sharp
knife, cut out the sections of tape where
you want the copper removed, and lift off
these sections of tape. Leave the rest on,
because this is your “resist” for the acid.

Drop the board in a ferric chloride solu-
tion for 45 minutes to an hour at room
temperature, and you can watch the progress
of the job. Use stainless steel, plastic or hard
rubber tongs to handle the part in the acid.
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or Anytbing Else

When etching is completed, remove from the
acid, flush in running water, and remove
the masking tape. Look it over carefully
with a magnifying glass, to make sure all
the copper is removed where it should be.
Any small portions you wish to take off
now can be scraped off with a sharp knife
or a razor blade.

The ferric chloride is a brown crystal that
mixes easily with water. We use 1580 grams
of crystals per gallon of water. You won't
need much more than a pint in a glass,
rubber or plastic tray. Use caution in han-
dling this stuff as it leaves a brown stain
that you won't get off a white shirt. The
solution keeps well, and can be used over
and over again until the etching time be-
comes too long. By the way, the etching proc-
ess is accelerated by heating the solution
to 160-180 degrees Fahrenheit, if you are
in a hurry. If you try a printing shop that
does photo-engraving, they may even give
vou some of the solution already mixed.

Printed circuit board stock is generally
advertised in about a half dozen ads in the
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back of this magazine. After you've etched
a few boards like this, youll wonder how
vou ever built anything without them. You
can cut it with tin snips, heavy scissors, or a
photo paper trimmer. Note the 1” high shield
between the R. F. and the oscillator sections
on the converter,—cut it, break it, bend it,
and tack solder it in place,—cheap, quick
and easy.

While we're talking about that shield, look
below the “Ant.” connector on the photo.
Follow the dotted line to the “plus” lead,
which is the long skinny U-shaped strip
mentioned earlier. You will note that the
bottom of the U passes under the shield. This
portion of the shield is nibbled out to clear
the “plus” lead, so that it won’t short out,
and doesn’t show on the photo. Nibble out
clearance with your diagonal cutters. You

will also see a coupling capacitor going right
through the shield at the bend. A small drill

Coil Data
Li— 3 turns # 26 insulated on L.
L— 6 »” #20 Air wound #13"” dia. x 14" long
Lg—' 7 ” b L] e ﬂ/{l'iff b} x %6" ]ﬂng

L4_13 e 93 2 %HF.F 4 1 %ﬂ" Iﬂng
Lﬂ_ 9 -} ” 2% i.-i/ﬁﬁ', 5 X %fl lﬂng
Le— 4  #26 insulated on L;

L— 5 ” #20Air wound 14” dia.x 14" long

Ls— 3 ” #26insulated on L;

Coils L-2, 3, 4, 5, 7 all tuned to frequencies
shown on schematic with 9.-35 ceramic trimmer
capacitors.
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or pocket knife will cut that one for you.

Some experienced builders may question
the labelling on the rf and mixer sockets,
so an explanation is in order. Considerable
experimenting was done on this prototype,
with other transistors, including FET’s and
the leads may seem slightly scrambled. We
didn’t intend this to be a set of kit-building
instructions and hope those who try to dupli-
cate this converter will use a little judg-
ment. The sockets were also used because
we intended to do a little experimenting,
and vou can etch your board to solder your
transistors in permanently, if you like, and
save the price of the sockets. Since this was
an experimental job, we left two of each
type transistor in to show that they will
work. If you prefer, use 2n3563s all the
way through, or 2n706’s all the way. Either
type, or both are from Poly-Paks at four
or five for a dollar. The crystal is also
surplus, from JAN Crystals, and picked
from their list of available frequencies for
about a dollar. This one is for 47.0035 MHz.
If you want to throw money around, order
one for 47 MHz and it will cost you about
$6.50. Personally, I can't see it. We might
also urge you to buy a grid dip meter, if
vou don't already have one.

While on the subject of grid dippers, you
will note that the trimmer capacitors are
mounted so that they are accessible from
the top of the converter, with the coils sol-
dered directly to them on the other side
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of the board. The coils were wound on the
shanks of twist drills, and are self-support-
ing (see L-1 + L-2 near the “ant.” connec-
tor in the photo).

The final tune up procedure used in de-
veloping this converter started with the
47 MHz oscillator. After you get it going,
peak up the doubler, and remove power.
Crid dip the rf and mixer coils, and it should
take right off. A buddy on two meters is
a big help, and once you get an on-the-air
signal to peak up on, you've got it made.

We have a 500 kHz crystal calibra-
tor in our Swan 250, and found the 145.06
MHz signal of a nearby Tech right where
he was supposed to be the first time up. I
guess we had the law of averages with us
on that one.

For power, we use a home-brew supply,
and can vary the voltage for maximum gain.
Once set, voltage and trimmers need little
attention. These transistors seem to work
well in this configuration on anything from
3 volts to about 18 volts, and there we
started to lose it. The 12 wvolt de relay
supply on the Swan Power supply should
work fine, although we haven't tried it and
can’t guarantee it. A 9 volt transistor bat-
tery should let you hear something. Some
day we might even stick a meter to this
thing, just to see how much current it does
draw! Anyhow, it works fine.

From past experience, we found that after
publishing an article of this type, we usually
get letters. We're more than happy to an-
swer any and all, if we can, it you are
having trouble. Just be sure you are having
trouble that can’t be answered with a little
common sense, or a quick look at a refer-
ence manual. If you write, please include a
stamped self-addressed envelope, and if we
don't forget to answer too many, and can
get a few evenings away, we plan to whomp
out a heterodyne unit, to put the Swan on
two-meters, sideband and AM.

. . . KSVLQ

"Q", "Q", Who Got "Q"

This nice article would have been more
attractive if some of it had not been in-
advertently omitted. If you are thinking about
building this little instrument, turn to our
October issue, page 82. First error appears in
Fig. 1.

That can be corrected by drawing a line
from the Xtal Osc. directly to the 100:1
Divider. Now the meter can look at the input
or the output merely by turning the switch
to left or right and without disturbing the
operation of the circuit. This is the basic test
of comparing excitation against response to
determine Q.

And here are the parts not described in the
schematic of Fig. 2. This will answer ques-

tions about transistor and diode types, and
the values of C1, C2, and C3:

Cl—Erie 557-000-39R, 5-25 pf.

C2—Centralab 858S-1000, 1000 pf.

C3—365 pf, see text.

C4—4-10 pf vernier, see text.

D1 & D2—1N97 type diode

R1—-25K linear composition, Set Level,
with switch.

R2—1K linear, Meter Zero.
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[.1—20 microH, Miller 41A225CB1
Q1—Fairchild SE2001 (2N3563)

Q2, Q3—Fairchild SE6002 (2N3566)
M—100 microA. meter.

Finally, the table of Fig. 3 applies to a
piece of #816 Airdux, 16 turns per inch,
one inch diameter, leads one inch long.

This is cut to 34 turns and used to make
up the test inductor shown. And now you can
proceed with the test setup of Fig. 4 for Q
calibration but a word of warning is in order.

That is, if you use surplus resistors be cer-
tain they are not wirewound construction, or
film resistors corrected to value by cutting a
spiral groove in the film. Either arrangement
will be more inductive than the composition
resistors Votipka used in his original work,
and will bring you to misleading results. .
Good luck on this simple test instrument!

Cryptogram

T OUTANYAN ZXZORQYO WYZXS
MZRM IF T ETNAZRYO WYZXS,

TAS T
OUTANYAN ETNAZRYO WYZXS
NZAZQTRZM TA ZXZORQYO
WYZXS.

( Answer on page 88)
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VSWR-An Outmoded Parameter

As it is not possible to obtain a pertect
match between a transmission line and an
antenna, all the incident power cannot be
transfered to the antenna, and that part
which is not transferred is reflected along
the line to the transmitter.

The better the match, the smaller the
ratio of reflected power to incident power.
This ratio can be measured with a reflectom-
eter and is usually expressed in terms of volt-
age rather than power.

The voltage reflection coeflicient is desig-
nated I' (Gamma) and is given by:

E reflected [Power Ref.] 1
E Incident [Power Inc.] 2

from which it is seen that the ratio of re-
flected power to incident power is given by
_l"\ﬂ'

As I® provides an excellent criterion of
the ‘goodness of match’ there is little further
to be gained by making other measurements,
but more of this later.

When power is reflected from an antenna,
standing waves of voltage and current are
set up on the transmission line and by meas-
uring the ratio of maximum voltage at any
point to the minimum voltage at a point
one quarter wavelength away on either side,
we get a parameter called the VSWR—volt-
age standing wave ratio. (The voltage ratio
rather than the current ratio is measured be-
cause it is easier to measure voltage than
current with the test equipment used).

It should be noted at this point that the
absolute values of maximum or minimum
voltages are in themselves quite meaningless
and tell us nothing about the degree of mis-

match. Like T, VSWR is a function of the -

degree of mismatch, and is related to T by

1 +T _ VSWR —1
I =T VSWR +1

that each can be derived from the other.
Although VSWR can be measured with a
higher degree of accuracy than T, it can
only be measured directly by using slotted
line techniques. Unfortunately this is only
possible where the frequency is such that
the portion of slotted waveguide used in
measurements is at least about ten wave-
lengths long, This restricts the measurement
of VSWR to microwave frequencies, where
wavelengths are in the order of centimetres.

VSWR = and T

S0

L]
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The reader, at this point, is no doubt
asking the sixty-four-dollar question: How
is it then that amateurs measure VSWR on
amateur bands well below microwave fre-
quencies?

The answer is—they don’t! As mentioned
previously, VSWR can be derived from T,
and that is exactly what is done. VSWR
meters used on the ham bands are simply
forms of reflectometers with the meter cali-
brated in terms of VSWR and so we come
to the next question: Why, after measuring
I', do we go to the trouble of converting to
VSWR?

Why, indeed?

Once T has been measured, we know all
there is to know about the line/antenna
match; going a step further and converting
to VSWR tells us absolutely nothing more
than we already know about the ‘goodness
of match’!

Let us assume that we are making some
adjustments at the antenna end of a trans-
mission line. The first adjustment gives a
I' of, say, 0.2. This means that (0.2)® = 4%
of the incident power is being reflected. A
second adjustment gives a T' of 0.5 indicating
that (0.5)* = 25% of incident power is re-
flected. In other words, an increase of T’ from
0.2 to 0.5, a factor of 2.5, increases the pro-
portion of power reflected by a factor of
(2.5)* = 6.25 i.e. from 4% to 25%. We can
say that the second adjustment is 6.25 times
worse than the first.

Now let us consider the foregoing in terms
of VSWR.

With a T of 0.2, VSWR = 14T1/1-T=1,2/
0.8=1.5:1. A T of 0.5 gives a VSWR of
1.5/0.5=3:1. Although the VSWR has dou-
bled, the actual mismatch is 6.25 times worse.

From many conversations heard over the
air, it is evident that most amateurs would as-
sume that with a VSWR of 3:1, the ratio of
reflected power to incident power is twice as
great as that with a VSWR of 1.5:1, whereas,
as we have seen, it is actually 6.25 times
greater. In this writer’s opinion, the time has
come for amateurs to abandon the use of
VSWR and to start using the much more in-
formative and realistic T'. Let us leave VSWR
where it belongs—to the microwave bands.

Perhaps when this switch is made, we shall

never again hear amateurs talking of VSWR’s
of ‘less than one’l Sid Gould VE2AXQ

55




Drake VHEF Converters

Drake has entered the VHF market with
one of the nicest packages I have ever seen.
As usual, in recent Drake equipment, the
design of the cabinet is beautiful. They have
developed a new finish to their panels which
makes it virtually impossible to scratch them.

The unit tested consists of the SC-6 and
SC-2 converters, the CPS-1 power supply,
and the SCC-1 VHF crystal calibrator, all
housed in the CC-1 Converter Console. Each
of the units may be purchased separately,
but when put together in the console they
make a complete VHF converter unit.

The console is designed for easy installa-
tion of the separate converters and power
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supply. The units plug in to the console
cabinet so as to engage both the power plug
and the on-off switch fork. At this time, only
the units mentioned are available, but the
console has room for a third converter which
will be available in the near tuture.

Getting to the performance angle of the
converters, I have been hearing signals which
were unreadable in the past. Consistently,
not just due to good conditions. Signals are
good on 2 meters from New Jersey (350
miles away) and the Boston, Cape Cod area
are S9 and better. This is covering a distance
of 80 to 110 miles. There is an old saying in
ham radio . . . “vou can’t work them if you
can’t hear them,” but at this point it works
the other way. I hear them, but can't work
them.

I have to admit to having a better than
average VHF location, being 1450’ above sea
level, so it is all down hill, but my 2 meter
beam is only 20’ above ground.

The two meter converter uses a TIS34
silicon.; low noise FET in the front end. The
mixer is also a TIS34 and follows a high
pass filter to remove the mixer difference
frequency.

The six meter model uses TIM12 german-
ium FETs. The noise level on 6 is higher
than on 2, but this is to be expected and is
certainly within tolerance for that band.

The if of both converters is 14 to 18 MHz
and two crystals are provided for each unit
giving fairly good coverage of each of the

73 MAGAZINE



bands. On 6 meters, 14.0-14.5 MHz gives
coverage from 50.0-50.5 MHz with one
crystal and 50.5-51.0 MHz with the other.
On 2, coverage is 144-144.5 with one crystal
and 145-145.5 MHz with the other.

For anyone wishing to change the factory
alignment, the instruction manual gives fair-
ly good details as well as a list of required
equipment, but this can lead to sleepless
nights, so unless you are prepared to spend
a good deal of time, I would advise against
making any changes. In the event you are
brave enough to tackle realignment, and

make a bad job of it, Drake will realign it
for five dollars plus postage.

The stability of both converters is superb.
This is, of course partially dependent upon
the stability of the receiver used. In my case,
I used the Drake 2B. Interference from
strong signals nearby are at a minimum and
in some cases the selectivity is almost too
sharp, especially on two meters. However,
if you are interested in moonbounce or VHF
DX work, this is a decided advantage.

The SCC-1 crystal calibrator is a jewel.
It provides output for three converters and a
separate receiver and gives accurate mark-
ings every 50 kHz to above 432 MHz. A
trimmer is mounted in such a way that it is
easily accessible, even when installed in the
console cabinet. The oscillator is zener regu-
lated and the circuit is a printed circuit with
all parts easily accessible.

The CPS-1 power supply uses a full wave
bridge rectifier mounted on a printed circuit
board. The transformer has a fused primary
and is mounted inside the case. The whole
unit weighs only 17 ounces.

APRIL 1969

Both in performance, convenience, and
good looks, this Drake package is tops.
. « » WIEMYV

Reference reading

E, P, TILTON “A Featherweight Portable Station for
50 MHZ'" QST NOV, 1964

D, DEMAW “50 MHZ One Watter'' QST JUNE 1967

J. FISK *""783 Useful Transistor Cirecuits"” 73 MARCH
1967

DX TEST

OK, you DX’ers, let’s put it on the line.
Let's see just how good you are at beam
directions. All you have to do is guess the
beam direction for the following countries
within five degrees. If you live in Minnesota
make that three degrees because you have
an advantage over everyone else because we
want not just the headings of each of these
countries, but the headings that you would
use if you were in Minneapolis. That
shouldnt be too hard, right?

Credit your self with five points for each
right answer.

71T I LS S, Bermuda: - ... .
e T ety A Singapore- ... :
BN = = T A | 5 e et SR e
French Nehat™ 17T
Somoliland ... Galapagos ... .
Frelond  YSFaas v BTy e A e T :
Liechtenstein ... Canal Zone ...
BEYPE" S an Ascension
Heard Island ... Feland v s e @
BOWRI A Virgin Islands ...
Venzuela .« .15 Cevion: T . i

Turn to page 88 and see how well you know
your beam headings.
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About “Load”’ing. . .

Which Loads What - or -

Presumably we all know what we mean
when we talk about loading a transmitter, or
an antenna being a good load—but we
often run into some confusion when we at-
tempt to communicate what we mean to
each other. Not a small part of the result-
ing difficulty and confusion is due to the
little-known fact that the word ‘‘load’ has a
multiplicity of meanings, some of which
contradict each other.

Most of us automatically say, in such a
discussion, that we are ‘“loading the an-
tenna,’”’
Unfortunately a few of us purists feel that
an antenna in itself is incapable of “loading”
anything—-it merely furnishes the ‘‘load”
for the transmitter.

Discussion between editor, publisher, and
a staff member over this point in regard to
the License Study Course series led to some
research, which in turn led to the discovery
(which surprised us all) that for once, every-
body was right.

Our authority is Funk & Wagnalls Stan-
dard Dictionary of the English Language,
International Edition, a two-volume work
which is not quite so complete as Webster’s
Unabridged, but more comprehensive than
most for its size.

We found that the word “load’ is de-
scended to us from old English, which was
the language spoken in England before a-
bout 1150 A.D. and includes Anglo-Saxon.
Like most four-letter words of Anglo-Saxon
origin, 1t has about as many meanings as it
has users.

Specifically, our dictionary lists nine sep-
arate meanings for it if used as a noun, and
twelve more if it is used as a verb. Of the
twelve “‘verb” meanings, nine are ‘‘transi-
tive” and three are “intransitive.”” This
means merely that nine of the verb mean-
ings require an “‘object” while the other
three do not.

None of the twenty-one meanings listed
are precisely the usage of ham radio, but
several of them are close enough to our
usage to draw some conclusions from. The
first meaning listed for “load’ as a noun is:
“That which is laid upon anything for con-
veyance, and that corresponds pretty close-
ly to our purist feelings that the antenna is
the “load” for the transmitter — that is,
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or that “the antenna won’t load.”

What Does It Mean?

when we connect the feedline we are “lay-
ing the antenna upon the transmitter.” The
fifth meaning as a noun is also fairly close to
this viewpoint: “the resistance overcome by
a motor or engine in driving machinery.”

Had we stopped right here, the purists
would have won a clear-cut victory, and we
would have been forced to conclude that
those of us who say ‘“‘the antenna won't
load” are wrong. But we didn’t stop: we
went on to examine the verb definitions too.

The first definition listed for “‘load™ as a
verb is a transitive usage, meaning that some-
thing must be loaded by something else.
The definition reads: “‘to put something on
or into to be carried,” and that is a pretty
close fit to our usage when we say that a
transmitter refuses to load the antenna. It
would, however, outlaw the phrase “‘the an-
tenna refuses to load the transmitter” be-
cause the antenna does not put anything in-
to the transmitter to be carried.

We kept reading, and came to the sixth
verb definition (also transitive) which says:
“to take on (a load, cargo, etc.).” This one
fits precisely with those of us who feel that
the antenna loads; when we say that an an-
tenna “‘refuses to load.” we are saying that it
“refuses to take on’” power.

The real clincher to it all, though, was
verb definition ten, which reads: “‘to take on
or put on a load or cargo.” This one is
blatantly two-way, and permits us to say
either ‘‘the transmitter refuses to load”
(meaning “‘the transmitter refuses to put on
the load’) or “‘the antenna refuses to load”
(meaning ““the antenna refuses to take on
the load™) while citing the same authority
for either usage!

So what does it all mean? Simply this:
everybody 1is right, despite the possibilities
for unlimited confusion. When, in a dis-
cussion of loading, it appears that everyone
is talking at cross-purposes, the thing to do
1S to-bring the discussion to a halting screech
and get everybody together with the same
set of meanings at least for the duration of
the discussion. Then you’ll be able to make
some headway with the real problems of
why there’s a loading problem, without stay-
ing hung up in the somewhat artificial prob-
lem of what loading actually means.

7 3 Staff
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g Cycle Audio Filter For CW

A Short Circuit

[ am a bit of a CW addict, and at times
my Galaxy leaves something to be desired,
even with the 300 cycle filter turned on, in
the way of selectivity. I felt I was really
nitpicking if I was un-satisfied with such
performance that I had achieved with no
other work but signing the check. But such
is striving for state of the art and I hoped to
find some way of hearing only one signal
and not many. With the BPD expedition in
the offing, I felt that I should prepare myself
for an even bigger onslaught of stations then
I had to cope with when I was looking for
WNV.

The narrowest filter I had seen advertised
was a selectivity of 120 cycles. I of course
had to try to beat this. So my goal was to be
zero cycles selectivity, figuring that nothing
could get through that in the way or QRM.
All the filters I had seen were rather small in
appearance. My own 300 cycle one was
miniscule enough as was the 120 cycle one
and a third that was advertised but I can't
find at the moment. So along with outdoing
the others in performance | had to outdo the
others in size. This last wasn’'t hard to do for
as every day passes there are more and more
advances in microcircuitry, and all I had to
do was use the advances that the others
didn’t have available when they were de-
signing what turned out to be my competi-
tion. Lastly, if I could build it with parts I
had on hand (read junkbox) then I could not
only save money but also time in not having
to go to the store for parts. Not really a
requirement except in the most basic sense
was the fact that I would need to be able to
build a filter. Or I guess I should say figure
out how to wire the parts together so they
would achieve the desired resuit. I can use
the term “‘design’ now since it works but at
the time I started 1 was “‘tinkering around
with my stuff again.” Working with audio, |
didn’t expect to have the problems I had
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when I tried to wire a six meter converter,
though I am not putting down hi fi a bit. 1
guess I always will be a hay wire builder as
well as | build. Well enough of this circut
design parameter stuff and let me try to get
into the theory of operation and then we
will get down to the actual melting of solder
which I call building.

Circuit Theory

After examining how the various audio
filters worked I was impressed with the
similarity of the circuits, as I am with
transceiver circuits. Perhaps 1 am wrong but
I felt if 1 was to achieve my hoped for
performance of zero selectivity, then per-
haps a different approach was called for. It
seemed to me that maybe the maximum
performance those circuts could produce
had already been built and trying to achieve
further narrowness was impossible. 1 think
also secretly 1 wanted to do something
different, cause I don’t like to follow the
crowd (except in DX) a prime reason why |
was able to go through three years of the
Army with a college degree and never rise
above the rank of private. My mind settled
on how best to eliminate all audio fre-
guencies above zero. I was obsessed with the
wonderful performance reports I had seen
written up on Times Wire & Cable’s new
device which they called a “copper con-
ducter.” This had the remarkable fact that if
it wasn’t overloaded it would, at audio
frequencies, shunt to ground all frequencies

TRANSCEIVER Hov |1 || P CXCLE GROUND EAR
AUDIO LEAD FILTER LEAD PHONES

Bt

Block diagram of @ cycle filter installed in
the audio system of receiver.
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from zero to infinity, which seemed to meet
my needs exactly. It turned out, upon
experimenting with several prototypes in a
breadboard circuit, that they were just
exactly what I needed and my only problem

was to choose the one I needed. This was

accomplished by choosing the
matched the audio
4 watts) of my

quickly
smallest model that
power output (about
transceiver.

Construction

| have always been a little bit annoyed
with most construction articles, when they
reached this point that they then said that if
you couldn’t follow a schematic then you
weren't really a dyed in the wool con-
structor and they wouldn’t tell you step by
step how to build their pride and joy. I have
been stopped many times from building
what looked like a really good deal with just
such an attitude of theirs. This is an excel-
lent project for a beginner (my mother built
one and her electronics goes only to
operating the audio kill switch we have
wired into the TV for commercials, and she
got perfect performance in her model) as it
doesn’t take long to build and is very
uncritical in wiring. I had the choice of
wiring the modification into the receiver but
that would mean lowering the resale value
on the Galaxy on trade in time so that
meant it had to be outboarded. The trouble
with that though was that like the Galaxy
filter it would be an extra box on the
operating table and so at this stage I figured
that if it could be wired into some other
piece of equipment that wouldn't be traded,
all the better. 1 finally settled upon the
earphones themselves, since I had such small
components to work with (thanks to micro-
circuitry) and large ears (thanks to genes).
For a while I was going to modify both
ecarpieces but decided against that, because
of the extra work involved, so I make the
modification in the earphone plug. The
following step by step wiring diagram con-
cerns that earphone plug modification, but
the principle can be applied to just about
any use.
1) Unscrew the plastic shell to the rear of
the plug part of the plug.
2) Take a copper conductor and trim the
leads to 1 1/8” when stretched straight.
3) Tin sparingly both leads of the copper
conductor, use heat sink for protection.
S2
4) Bend both.leads so that they connect
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View of @ Cycle Audio Filter installed in ear-

phone plug. Note that the hot lead of the
plug (top) is coupled to the ground lead of
the plug via a Times Wire & Cable copper
conductor. The plastic shell of the plug is
to the left to show the wiring of the filter in
the plug. The copper conductor and its
leads are protected with a plastic covering.
(VU2HG Photo)

between the hot lead and the ground and
make a good mechanical joint. NS

5) Place heat sink on lead extending from
the copper conductor to the hot lead of
the plug, apply soldering iron and solder.
S1

6) Repeat step 5 for the remaining lead to
the ground. S1

Results

There, in six steps, are the secret to a
whole change in CW operation. For me it has
meant a whole new world, the complete
absence of QRM; though with Gus set for
take off in February (this is being typed 5
Dec.) I may still need something with even
more selectivity. There 1s another advantage
I think I have achieved with using a new
circuit and components. That is, 1 have
eliminated the annoying ring that comes
with such narrow filters. The only trouble I
have found now, seems to be receiver drift.
Before, with 300 cycles, that was no prob-
lem but now with a 300% improvement in
selectivity I find that I have to leave the
transceiver on continuously and variac the
line voltage to compensate for even one volt
change in the line voltage. With my model
19, I find that I can copy on only one tone
when they are on narrow shift and eliminate
all errors, something that I haven’t been able
to do before on RTTY. Without a lot of
fancy test equipment it is hard to say, but
it is far better than anything I have ever
read or heard about. The Galaxy filter
has an audio amp to compensate for in-
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sertion loss. This doesn't need one, so it
apparently has no insertion loss. It 1s very
convenient to use, for all 1 have to do for
SSB is to unplug the headphone as usual and
I am back at barndoor 2.1 kHz selectivity.
Finally, a note or two on construction
hints (where | had trouble). I recommend
that, for safety, the earphones be unplugged
from the chassis as | attempted to wire the
jack up without doing it and had a number
of damaged copper conductors to show for
the efforts. The other is to be certain of the
polarity of the copper conductor so that the
hot lead side goes to the hot lead side of the
plug and the ground lead goes to the ground
lead side of the plug. The two leads look the
same, but are marked, so be sure to mark
one lead with nail polish before taking it out
of the box and risk getting them backwards.
If you should get them mixed up, a simple
resistance check with an ohm meter will
straighten you out. As useful 