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It's no secret ...
6'!lnill Dne

The 5/gnsl/one CX7
CENTER OF ATTENTION at twenty major ham conventions this year ...
Maybe you saw it ... even operated it. But if the crowd kept you from getting a really
good look , here are highl ights of the inside story of ...
the "DELUXE INTEGRATED STATION" ...

PERFORMANCE ... built in
• Dual -gate MOSFET receiver
• Ultra-sharp select iv ity
• IF Shift (to slice off QRM)
. 300 watts input all modes
• RF cl ipping (for maximum punch)
• Pre·IF no ise blanker

CONVENIENCE ... bu il t in
• Instant band change wi thout tune-up
• Frequency readout d irect to 100 Hz
• Transceive p lus auxiliary receive

• Dual VFO 's (for split operat ion)
• True break-in CW, si lent VOX
• Integral AC supply and CW keyer

Now distributed in the Pecitic Northwest b y
HCJ Electronics, E. 8214 Sprague Avenue,
Spokane, Washington 99206.

COVERAGE ... built in

• All ham bands 10 thru 160 meters
• Full 1 MHz bands cover WWV, MARS
• All popu lar modes ... SSB, CW, FSK.

QUALITY ... built in
• Glass-epoxv etched ci rcui t boards
• Instrument-grade components

• Continuous duty at full ratings
• Modularized construction

TO GET THE FULL STORY ...
wr ite for an illustrated brochure.

It Speaks for Itself"

5/gnsl/one
A Division of Eel ( An NCR Subsidiary )

2 200 Anvil Street N . • St . Peter sburg. Florida 337 10
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The Cover

As I believe I have mentioned in the past, We
are always on the lookout for an interesting cover
illustrati on , whether it be a good color photo , a
drawing, a painting, or wha tever. The September
VH I' contest brought the old WIMHL gro up to the
top of Pack Monadn ock in New Hampshire using
the call KIDe/ 1 and Roger Block, ou r Art Direc
tor . braved the swinging arrays with his sketchpad
wit h the result you see on our cover.

Activ ity was d own a bit this year , but still they
did well on all VHF ban ds, running a small dish on
1296, 196 elements on 432, 32 clements on 220,
32 elements on 144, and a six elemen t yagi plusa
16 element colinear on 6 meters. They all had a lot
of fun, and that is the important part of it.

Advanced Class License Exams
Late in September I received a call from a

distraught amateur who had just fini shed a com
mercial study course for the Advanced Class exam.
He thought he was prepared , then he found that
the new exams dwell heavily on transistors and
sideband ! He flunked , as did nine of the eleven
that were there with him. He was bewildered and
fru strated. His course and the text he used had
failed him.

The 73 Advanced Class Study Course book ($3)
seems to be the only study book on the market
that covers the questions being used on the presen t
day Advan ced Class exams. Be prepared not to see
one single tube on the new exams. Be prepared to
draw tran sis tor schematics for the Hartley, e tc.
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Let me say again that 1 think it is one hell of a
not e when amateurs who have been licensed and
active for many years must go down to an FCC
office and take a tough exam like this in order to
con tinue to use the frequencies they have been
using all these years. It is all the worse when the
exam is so comple tely different from the older
tests that it results in a high percentage of failures.
Don 't forget to let your QST d irector know what
you think of this, pro or con.

November QST Board Meeting
QST is upset over the react ion to their In

centive Licensing rules and has called a meeting of
the Directors for early November to see what can
be done to keep the situation from deteriorating
further. The FCC schedule, you remember, calls
for the second and final re-arrangement of our
band s to take place on November 22nd. Presum
ably then , QST expects the FCC to withhold its
decision until it hears from the QST Board.

If all goes according to the original FCC
timetable, we will see the Extra Class Only CW
bands expand to cover 3500-3 55-, 7000-70 50,
14000-14050, and 21.000-21.050. These are, need
less to say, by fa r the best DX frequencies on these
bands and their removal fro m the Advanced and
General Class licenses will just about eliminate any
fur ther pursuit of DX as a hobby for all but a very
small handful of amateurs in the U. S.

How about the phone bands? According to the
schedule the Extras will have exclusive use (in
cluding CW too, appa rently) of 3800-3825 and
21250-21275 khz . The Advanced will be able to
use 3825-3900, 7200-7250, 14200-14 275, and
21275-21350. Generals and Condi tionals will be all
stuffed in to 390Q.4000, 7250-7300, 14275-1 4350,
and 21350-21450. That will be quite a stuffing job.
You think you've had QRM before? Add to the
General those Extras and Advanced tha t are
obstinate enough to want to talk with the ir old
friends and refuse to sit out there all alone in the
big wide and frequently empty new bands.

Please pardon me if I d on't even try and d iscuss
the ridicu lous mess on six meters. This makes little
sense to anyone and I hate to dignify the allo ca
tions by even men tioning them.

If anyone is in favor of the second stage band
continued on page 126
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International BAX-1 Broadband Amp lifier
is a general purpose unit which may be used
as a tuned or untuned ampli fier in RF and
audio application. For example: when used
as untuned RF pre-amplifier connect between
antenna and receiver antenna posts. Ideal for
SWL, Experimenter or Amateur applications.
Easy to build. Complete Kit... S3.75

SPEC IFICATIONS:

1. Power _ 9101 5 vcns dc @ 10 ma

2. Frequ.ncy Range 20 Hz 10 150 MHz

3. Gain at 1 MHz__ 30 d b
Gain al 150 MHz_ 6 db

4. Re.ponH reI 1 mtu:_ .cown 6 d b al 50 hz •
:::t 3 db 100 hz to 10 mhz
down 15 db at 100 mnz
down 24 db al 150 mnz

5. Operational Impedance __ .. 50 to 500 ohm s

6. NoIse .. tess Ihan 10 microvolts rf
across 50 ohms; audio
less than .0005 volts

7. Mallmum Input leveL 01 valls ac

8. Output al MlIlmum Input... .50 oh ms - .1 vall
{at 1 mhzl _.. 500 ohms - .5 von

Size Inch••..................................1Y2 .. x 11k " x t "
Mounllng .4 holes wilh spacers

Write for complete calalog_
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ce.• INC.
10 NO. LEE • OKLA. CITY. OKLA, 73102
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LinesLeaky
An editorial in a recent issue of QST re

quests us to express our ideas, pro or con,
to the Directors, concerning the first year of
Incentive Licensing. We have been asked to put in
our two cents worth, at long last. Why? There are
good reasons for this sudden display of unaccus
tomed solicitude for our opinions.

Newington is finally commencing to realize the
full implications of the coming implementation of
the second phase ofthe restructuring program. If this
goes through this November, as originally pro
jected, thousands of hams, already disenchanted
with the League, will surely drop from the rolls
completely. We have already lost members in
droves, are still losing them to this day, and will
probably continue to lose them in the future, so
long as the League persists in its refusal to admit
that the original promotion of Incentive Licensing
was, if not an outright mistake, at least an ill-timed
miscalculation.

There can be no doubt that ARRL understood
that most hams would object to the whole idea.
That is why there were so many pep talks about
individual responsibility, our debt to society, pub
lic service, state of the art, and so forth. Of the
docket itself, however, we heard precious little,
until after it had been broached to FCC without
anything approaching public discussion. o», to be
sure, we were assured that we could express our
views to the Commission. Just send in 14 (or was it
114) copies of our comments to FCC, and they
would take all views into consideration before
making up their minds. Sounds good, doesn't it?

Evidently the Commission received very little in
the way of cogent or valid objections. Or did they?
We shall never know, probably. The Commission,
most probably, believed that ARRL is the spokes
man for all hams, a fond little palliative, adminis
tered in periodic doses to all League members, in
order to dull their wits to the stark reality...about
75% of the ham population are not members!

The League, smarting a bit from the stream of
invective that poured in, sought ways by which its
unilateral action without preliminary discussion
might be justified. We were bombarded with a
craftily-tailored rationale. We were reminded that
our image was badly tarnished ... needed a
Simoniz job. We were told that an international
frequency allocating treaty conference was in the
offing, and that certain nations were out to get our
bands away from us, at least in part. We were
assured that the only way in which this painful
exigency might be circumvented would be to
upgrade our skills . . . engage in more and more
public service communications activity . . . dispel
the commonly held belief amongst non-hams that
we are merely indulging in a meaningless pastime

(continued on page 114)

FROM

Two
Single· Band
Beams with
The .»:
Classic

FEED

According to forecast, 1,'

1970 should be another great year
for h. f. propagation conditions.
Make the most of the DX openings on
10 or 15 meters with one of Two
New Single-Bond beams from Mosley.
VALUE· QUALITY· RELIABILITY
is yours with The Classic 10
(Model CL·l0) or The Classic 15
(Model CL·15). These beams offer
optimum spacing, possible only
on s lnql e-bcnd arrays.
Even more advantageous is their
famous

Classic feed
System

(Pat. No. 3419872). This
"Balanced Capacitive Matching"
provides maximum gain,
increased bandwidth and more
efficient performance because of its
better electrical balance and
weather proof construction.

See these DX chasers at your
nearest Mosley dealer. For complete
specifications and performance data,
write factory direct for free brochure,
Mosley Electronics, Inc. - Dept. 197
4610 N. Lindbergh Boulevard,
Bridgeton, Missouri. 63042
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CENSUS OF AMATEUR RADIO lICENSES* in the U. S. A.
by classes , within states and call areas

YL's

Ca 11
( Inc lude d

r ec ti - Con - Sta t e i n state
Area State Novice nician dit ional Gene ra 1 Advanced Extra Club Mil itary t otals t ota ls )

#1 Conn . 221 741 801 1 ,827 824 202 77 8 4. 70 1 14 I
Ma ine 53 li S 592 388 276 72 I5 7 1 ,5 ' 8 60
Mass . 433 3, 086 626 4 . 324 1 ,832 420 11 4 23 10 ,85 8 405
N. H. 73 397 204 593 253 55 23 3 I .60' 77
R. I . 39 473 114 601 223 5 I 23 5 r .5 29 57
Vermo nt cl! ..-af6 236

~
102 18 10 rl 650 zft2 ,573 7,90 ',510 llT!I" 261 20 .85 7

#2 N. J. 645 3.415 410 5 .324 2,356 538 156 I5 12, 8S 9 31 3
N.Y .

; :6~a HH I,m ~ ~:m r:lli ill 46 1tlli 660
9, 2 rr 01 ill

#3 De 1. 48 104 42 296 I0 I 24 8 2 625 I5
"d. 316 879 316 2,271 1 •108 282 65 28 5 .265 129
Pa. 934 3,795 877 6.290 2.32 , 526 208 32 14 . 98 3 427
D. C.

I .31~ ..-sH ~ 261 :ciH S# 3M 6 616 12
9 I 118 III 21 ,489 m

#4 Ala . 254 654 790 1 .284 480 103 22 16 3.603 127
F1a . 432 1 . 684 1 .900 3.803 2.173 397 100 25 10 . 5 14 385
Ga . 202 565 869 1 ,436 6JJ 13 3 47 17 3 . 90 2 102
Ky. 159 439 520 796 394 75 28 9 2,420 69
N.C . 232 599 997 I ,446 662 120 45 17 4 • 118 140
S. c. 89 149 985 471 235 50 16 16 2 .01 1 53
Te nn . 288 1 .066 642 1 ,456 690 137 41 5 4,325 126
v•• r::ffi 821 872 2 ,225 I : 10 I I,m ill 40 ±m 121

I 0 5,977 Z,575 12, 917 6 368 145 1, 123

#5 Ark. 166 272 416 523 294 54 25 9 I . 759 78
La. 214 377 720 1 • 134 522 100 36 17 3 , 120 79
H i s s . 82 136 498 513 242 36 7 4 1 . 518 34
N.H ; 98 144 601 376 328 76 I5 I5 1 ,653 72
Okla . 218 652 519 1 , 075 622 103 35 40 3,264 126
Texas 814

,:~~; i:~~i H-a 2 , 624 480 14 6

'*
14,916 634

1 ,592 .z3~ 4 ,632 849 264 26 ,230 1 , 02 3

#6 Cal if . 2 ,231 8 , 2 12 3.842 15 , 21 2 8,263 I ,449 482 .ill. 39 ,8 16 I ,32 1

#7 Ar i z. 258 631 606 1 ,083 6JJ 110 35 37 3,393 150
I daho 84 41 481 170 17 6 29 10 2 993 48
Hont . 101 49 636 14 9 15 0 48 I5 7 1 , 155 62
Nev . JJ 89 430 165 136 21 10 9 893 47
Oreg. 369 552 864 I , 534 794 127 5 I 16 4 ,307 206
Utah I91 23 7 182 495 223 40 14 II I ,393 42
Wash. 510 1 ,023 I ,3 I 6 2 ,639 1 , 266 235 69 22 7,080 336
Wyo .

I ,6a~ 2,6U clH I0I 61 16 12 ---.l 5 18 24
6,336 3 ,439 626 2 16 ill 19 . 732 91S

#8 Hi c h , 812 2 ,796 1,066 4 , 195 1 .618 249 128 19 10 ,883 360
Oh i 0 1 .034 5 , 321 669 5,956 2,34 I 361 203 20 15 ,905 547
w. V••
~ 8 ,m I , ~¥~ ~'9 221 ill m rl I .z~8 44
2,00 10, 70 4. 180 28,5 6 951

#9 I 11. 1 ,076 3. 338 1 .804 5, 886 2 ,4 I5 392 216 22 15 ,1 4 9 485
Ind. 462 1 .979 563 2,391 939 166 11 4 7 6 ,62 1 256
Wise, di£ d~t l,m 1 , 635 818

~ ill I;t 4 ,~'4 112
9 ,9 12 4,1 z2 26 ,84 8S1

#10 Colo , 257 431 666 1 ,222 642 124 43 I5 3. 400 128
1~. 363 565 597 1 .672 737 120 57 10 4 , 12 1 138
Kas . 303 360 972 1 , 118 539 127 38 27 3 ,484 150
Hi nn , 395 517 873 1 ,774 8 15 176 60 II 4,621 126
"0. 422 1 .038 896 2,060 979 189 73 10 5 , 667 205
Nebr . 173 290 492 724 361 50 32 6 2 • 128 86
N. D. 36 II 440 64 96 21 8 7 683 28
S. D, 68 :clf 259 8,m OM 21 12 d d 40

2,017 5 ,19i 8211" 121 9 01

Grand t ota l,
48 states and
D. C. on ly 17 ,467 57 .958 37 . 668 lD5 , Ia2 48 ,8 73 9. 520 3 ,452 880 28 1 , 000 9,419

*Reprinted with permission of Radio Amateur Callbook Magazine, from the Fall 1969 issue.

NOVEMBER 1969 5



to Six-MeterAn Approach

SSjg Transceiver Andrew J. Borsa, WAIFRJ
43 Burtt Street
Lowell, Massachusett s 01851

Having spent some time getting my feet
wet on six meter AM, I developed an urge to
join the "sidewinders" down on the low end.
According to my way of thinking, a com
mercial six meter 3SB transceiver was out
because I did not care to spend so much on
one band. The transverter approach was also
discarded since I did not want to disturb my
low band set-up. By some stroke of luck, I
was given the opportunity to acquire an
NCX-3 transceiver at about a third of the
cost of a well-known commercial six meter
SSB transceiver. I know, an NCX-3's output
is far removed from 50 mhz, but a few
weeks of spare-time work changed all that.
The result was a SSB transceiver with the
conveniences of built-in VOX or PIT,
S-Meter, AM, CW, or SSB transceive opera
tion, and all the other goodies which
characterize low band operation. Power
input to the final is 200 watts pep SSB, 200
watts CW, and 100 watts AM. Frequency
coverage is 49.9 to 50.4 mhz.

With some effort applied to searching in
classified ads, a ham should be able to come
up with one of the older models of single or
tri-band transceivers for less than $150. It
doesn't even have to be in working condi-

tion, which would mean a lower price. The
desirability depends upon your ability with a
vtvm, grid-dip meter, and soldering iron. The
cost of building a unit like this from scratch
would be about the same with more, much
more, work involved. If the job is done
carefully it will have more resale value. Most
of the added parts should be available in
many junk boxes since they are all standard.
As much use as possible was made of the
original components in the transceiver.

Looking at the block diagram, Fig. I, the
14 rnhz output from the original transmit
mixer is fed to the grid of the 6KE8
mixer/oscillator where it is combined with
the 36 mhz signal from the triode section.
The output of the pentode section is now 50
mhz SSB which is fed to the grid of the
6GK6 driver. A broadband tank circuit is
used to couple from the driver to the grids
of the parallel 6JB6's. The output matching
circuit for the final is a conventional pi-net
work utilizing the original tuning and
loading capacitors and ceramic coil form.
The layout of the NCX-3 final amplifier
compartment was well-suited to six meter
operation. Do not attempt to use a mixer/
oscillator combination other than the 6KE8,

!O-MHZ
ON " 50-MHZ SO-MHZ '4 -MHZ

14-MHZ

AMPLIFIER 'A~OPASS MIXER 8ANDPASS MIXER

6816 FILTER fJ6A FILTER 12e E6
ISEE NOTE)

NOTE '
14-MHZ MIXERS
PART OF ORIGINAL

36- MHZTRANSCEI'.. ER
XTAL esc - FINAL -a JB6liZ 6M,E'

so-
14 -MHZ ""'

MIXER
50-MHZ

ORIVER OUTFINAL
raaee Jol'XER

fGM,6lIZ eM,Ea e.re e
CSEE NOTEI

. .
Fig. 1. Block d,agram .

•

6 73 MAGAZINE



since this is the only tube I have found to
possess enough transconductance to develop
the required voltage at the grid of the driver.
The mixer and driver plate coils are tapped
to arrive at a better L/C ratio and improve
efficiency. Tube input capacities are too
large at these frequencies to permit coupling
directly across a tank circuit and still main
tain good voltage gain. For example, the
total input capacity to the final amplifier is
60 pf. Figure the size of the tank coil to
resonate with that, and you will see why an
effective increase in voltage gain of about
two can be realized by increasing the induct
ance by a factor of four and tapping
half-way down.

The receiving section uses a 6BZ6
pentode in the rf amplifier which feeds a
bandpass circuit coupled to one grid of the
6J6A mixer. The mixer output is fed
through a 14 mhz bandpass filter into the
grid of the original l2BE6 mixer. Someone
will invariably ask why I didn't use a
nuvistor front-end. There are a number of
reasons why certain pentodes make better rf
stages for six meters than nuvistors. Number
one is that a pentode has an inherently
higher signal-handling capability than a
triode. With the amount of activity in this
area, including a number of kilowatt side
band stations, the worth of a large dynamic
range becomes immediately apparent, espe
cially during band openings. I picked the
6BZ6 because it was especially designed to
have low distortion characteristics. A 6EH7
frame-grid pentode would have been even
better. Another reason is that age control of
a pentode is much easier than in a triode.
The 6BZ6 is a semi-remote cutoff type, well
suited to age control.

The last argument for the nuvistor would
be its lower noise figure. Here I contend that
the noise figure of the pentode is higher;
however, just how good a noise figure is
needed at 50 mhz? Most authoritative
sources will agree that noise figure is not of
utmost importance below about 100 mhz. A
good discussion of this subject is presented
in Rheinfelder's book, Design of Low-Noise
Transistor Input Circuits. If you can hear the
noise coming from your antenna, a reduc
tion in receiver noise will be of no benefit.

NOVEMBER 1969

Bottom view of the chassis. The driver
•and its plate coil are in the upper right cor-

ner to the left of the exciter-type capacitor.
The 6KES mixer is just to the left of the
loading capacitor shaft (note the crystal
can). The 6J6A mixer is to the left of the
6KE8. Below it are L6 . L7 and the rf stage.
L5 can be seen to the left of the power plug.

The performance of this front-end indicates
that atmospheric noise is a good deal larger
than the rf stage noise (even at 3:00 in the
morning). The above considerations indicate,
at least to me, that at 50 mhz a pentode is
still a better performer than a triode.

The modification details will vary de
pending on the particular unit involved but
the added circuitry should remain about the
same. The layout I finally decided on
seemed about optimum for the NCX-3. The
added tube and coil locations are shown in
Fig. 3. The original 12BA6 rf stage and its
associated circuitry was removed and in its
place went the 6J 6A mixer. An OA2 voltage
regulator occupied a socket a couple of
inches from the l2BA6 at tlie rear of the
chassis. This was moved to a cranny next to
the audio output tube and in its place went
the 6BZ6. The bandpass circuits are
mounted just about in between the stages.
The rf input coil is mounted on a plate
covering the hole from the accessory socket
which was removed. A BNC receiver rf input
connector is mounted next to the original
uhf connector for the transmitter. I use an
external antenna relay for switching between
the two lines. An internal relay can be
mounted under the final tune capacitor if
desired. The original NCX-3 used a method
similar to that found in electronic tr
switches, but I found this added too much
shunt capacity to the final tank coil and
reduced efficiency.
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Fig. 2~ S chematic diagram .

L5: 8 turns no. 22E, spaced one w ire d i
ameter on Cambion 3 /8 inch d ia. form, tap
1 Y:. turns from ground end.
L6, L7 : 12 t urns no. 28E, close -wound on %

inch dia. form (white slUg).
L8, L9 : 22 turns no. 26E , c lose-w ou nd on
Cambion 3 /8 inch dia. form (red slug) .
Mount the c o i ls in line with' a center -to
c ent er spac ing o f 13/16 inch .

..L a.DOI

I,Q,
6

Coil Table
L 1: 4 Y:r t u rns no . 14, 2Y:. inches long on 1
inch dis . f o rm.
L2 : 8 turns no . 20, 5/8 inch long on c ern 
bian 3/8 inch d ia. f orm (wh it e slu g) t apped
at 4 turns.
L3 : 8 turns no . 26E , close-wound at top of
Cambion 3 /8 inch dia. form (white sl ug)
t ap p ed at 4 turns.
L4: 18 turns no. 26E , clo se-w ou nd on %
inch d ia . form (white slug).
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AIl the original 80, 40, and 20 meter
tuned circuits were removed with the excep
tion of the 20 meter mixer plate coil and
oscillator coil. The bandswitch is likewise
removed. This leaves room to put the new
6GK6 driver closer to the final, and allows
the 6KE8 to be put in the original driver
socket. This also puts the 36 mhz crystal
oscillator section of the 6KE8 in close
proximity to the 6J 6A. The original exciter
tune capacitor is still used to tune the plate
tank of the 12BE6 mixer. The final tank coil
is wound on the original ceramic form and is
conventional. The original final amplifier
layout is quite satisfactory for six meter
operation and no drastic changes were made
here, other than parts values. The plate
tuning and loading capacitors have their
ranges decreased by the addition of series
capacitors. The original .OI uf bypass capaci
tors were changed to .001 uf and the rf
chokes were changed to ones more com
patible with the frequency involved, an
important point for anybody contemplating
this type of conversion. Little things like this
have a way of showing up as insufficient

drive and instability if not considered in the
beginning.

Upon completion of the rebuilding phase,
the next step was to debug the circuits. The
only problems encountered were some in·
stability in the rr stage and a lack of drive
for the final. The rf stage was stabilized by a
little more isolation between-plate and grid
circuits, which is why the input coil is
mounted on the rear wall of the chassis.
This places the coil at right angles to the
output coils and aids decoupling. A worth
while idea might be the inclusion of a shield
across the socket, but I did not find this
necessary. A combination of the right tubes
and experimentally determined bias condi
tions led to the correction of the drive
problem. There is sufficient drive available
to load the finals to about 300 mils of plate
current. This gives about 200 watts input
and 120 watts output into a 50 ohm load as
measured on a Bird Termaline Wattmeter.
The finals run class ABI on SSB, AM, or
CW. AM input is 100 watts with about 30
watls of carrier output. The tubes are
overloaded under this condition, but the

Rf~ Rf
REAR OU T IN~

y , -

C: p "0
/ '\

PLATE -, /

B
ce 0

TUNING 6.186
XFMR 0 CAPACITOR o OHMITE

Z- SO

0 0
68Z6 t ONE

S ECTtON

" US EO I

11
/ '\06 AQ S 0.,

AUDIO 6 J6A

0 .. ./
NEUTRALIZING

CAPACITOR 6 .186

0.8 0
0 · ' 0 6 1([ 8 0

~.,

128£6 0 eO·' 6GI(6
RE CEIVE o 128E6
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PLATE C OI L

SHAFT~

~ I ,
n
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Fig. 3 . S implif ied drawing of the chassis top , showing the locations of the major added parts.
L 2 . L4. L 5 , L6, an d L7 are mounted u nder the chassis. L3 . La an d L9 are mounted on top.
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A 5 BAND 260 WATT SSB
TRANSCEIVER WITH BUILT-IN
AC AND DC SUPPLY. AND
LOUDSPEAKER. IN ONE
PORTABLE PACKAGE.

Just hook up an antenna and microphone, connect the '270' to a power source, and
you're on the air. And don't let its small size fool you. The Cygnet 770 is loaded
with features that make its price tag even more attractive. Besides being a great one
piece home station, it is a wonderful unit for use on business t rips and vacations. The
'270' will operate from auto, boat, motel room or mountain cabin...anyplace that a
power source is available. The price...only $525.00 at all Henry Radio stores.
Come on in for all of the specifications and a demonstration. If you can' t come in...
call or write. We'll send you the specs and , of course, we ship almost anyplace in
in the world.

1/(''' ''.'' Nadia hw. (l ur eal an! f'lI ml pad' (/~( ' p r0f.:ran! . . . h i~ MtI 'if/ g o; . H' r i l( ' lor 1i1 "l"(ll l1 n ' ,

EASY FINANCING • 10 % DOWN O R TRADE-IN DOWN • NO FINAN CE CHARG E IF

PAID IN 90 DAYS · GOO D RECONDITIONED APPARATUS· N eorl v a ll makes & models ,
Our recond it ioned equipment ca r r ies a 15 day trial. 90 day war ran ty and may be t raded back
wi thin 90 days for full c redi t t oward the pu rcha se of NEW equipment. Wr ite for bu llet in.
TE D HENRY (W6UO U) BOB HENRY I W 0 A RA I WALT HENRY I W6 Z NI

( A ll O IIlE CT ... USE AREA CO DE

931 N Eu clid . Anaheim, Calif , 9280 1
11240 W_Olym pic , Los Angeles. Ca lif. 90064

, Butler. MiSSOUri . 64730

714 772-9200
21 3 477 6701
816 6793 127

" W orld 's f arge'st D istributor of AmJteur Radio Equipment"
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Top view of the chassis. This photo
should be compared with Fig.3 to get an
idea of the layout,

assumption involved here is that since PTT
or VOX operation is involved, the carrier
will be applied .with modulation in which
case (100% modulation) the efficiency will
be about the same as with SSB. There is
something to be said for these low cost TV
sweep tubes in AB I linear operation.
6146B's could have been used, but this
would have required a socket change.

A word is in order about the efficiency of
an ABI linear. I have found that efficient
operation requires enough driving voltage to
swing the grid up to zero volts with the load
resistance adjusted for maximum plate
voltage swing. Under these conditions, an
efficiency of 60 to 65% should be readily
attainable. For the 6JB6 this means at least
70 or 80 volts peak-to-peak should be
available at the grids. I would not recom
mend the use of speech compression with
these finals since this would raise the average
plate dissipation and the tubes are already
running near the hairy edge. This would be
allowable with 6146B's running at the same
input.

The receiver alignment consists of
peaking all the tuned circuits at 50.2 mhz
which gives a uniform response from 50.0 to
50.4 mhz. Likewise, the 14 mhz bandpass
filter between the 6J6A and the 12BE6
should be peaked at 14.2 mhz. The easiest
way to peak the bandpass circuits is to first
short one coil and grid-dip the other to the
proper frequency. Next short the one you
have just dipped, and dip the one which was
previously shorted. The short should then be
removed and the coils peaked up on an
incoming signal in the middle of the tuning

12

range. The short can be a piece of heavy bus
wire tack-soldered onto the coil terminals. It
is not necessary to use a signal for peaking.
This can be done with atmospheric noise and
the performance will be just as good. This is
about all there is to the receiver section
alignment.

For the initial trapsmitter alignment the
final tubes should not be in their sockets. In
all the following procedures the tuning
indicator used is an rf probe coupled to the
tank circuit through a small capacitor of .5
to I pf. A grid-dip meter operating as a
wavemeter can also be used, but it is more
cumbersome. The 20 meter 12BE6 mixer
plate coil slug should be peaked with the
tuning dial at 14.4 mhz and the exciter tune
capacitor almost at minimum capacity. The
crystal oscillator tank coil and the mixer and
driver plate coils should be grid-dipped to 50
mhz to bring them into the right ballpark.
The crystal oscillator tank circuit is peaked
for maximum transmit mixer output which
should be measured by the above method.

The driver plate tank should be dipped
with a capacitor of about 60 pf temporarily
connected from the tap to ground to simu
late the final's input capacity. This will be
removed when the finals are installed. The
tuning dial should now be set at 14.2 mhz.
The 6KE8 mixer and driver plate coils
should now be peaked for maximum output.
The 60 pf capacitor should now be removed
and the final tubes placed in their sockets.

Some sort of dummy load at about 50
ohms is required for the final touch-up of
the transmitter circuits. The final should be
neutralized by any of the standard methods
found in the handbooks. The final touching
up is accomplished by turning on the trans
mitter for short periods of"time (not more
than 30 seconds at a time) and peaking the
tuned circuits for maximum power out.
Keep the pi-network tuned for maximum
power output but don't exceed 300 mils of
plate current. The 36 mhz oscillator plate
tank should also be peaked again. If you
have a wattmeter for this frequency it
should indicate at least 100 watts output. It
should also be noted that when the final is
properly neutralized, maximum power will
occur at the plate current dip. Adjust the
neutralizing capacitor until this condition is
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from
NRCI

You can't buy a more potent package than the
new NRCI NCX·500 tran sceiver. This versati le
5-bander is packed w it h the performance extras
that give you the sharpest sig nal on the band,
plus an envrabte collection of QSL's. Check it out!

•

!!l-

InternatIona l Ma,ket on [: th roug h:
Ad. Au.iema , Inc. 85 Br~d SI,ed, New York, New 'fo r.

NATIONAL RADIO COMPANY,INC.
NRCI 31 Washington sr.. Melrose, Mass. 02176

Telephone: (617) 662·7700 TWX; 617·665·5032

• 500-Watt P EP input on sse, grid-block keying
o n CW and compat i ble A M operat ion,

• Receive vern ier. with tuning range g reater
than ± 3kHz.

• Ru gg ed heavy-duty GLQ6's.

• c rys tat-cont roueo pre-mixing wi th single VFO
f o r effect ive frequencr stab i l ity, plus identical
ca lib rat io n rate on at bands.

• Crysta l lattice filter fo r high sideba nd sucp res
ston on transmit, and rejec ti on o f adjacent 
c ha nnel QRM on receive .. . plus scud -st ate
bal anced m odu lator for "set -and-forget" ca r r ier
supp ression.

• Universal m obi le moun t included.

AC-500 power supply ava i la b le. Great things are
happening at NRCI.

AMATEUR NET PRICE: $425.00

500-Watt
5-Bander

Will
mill

Overall angle view of the chassis. The dri
ver, 6KE8 mixer and final amplifier corn
partment are more clearly identifiable.

attained. Resting current for the 6JB6's is
•

about 50 mils. Once the unit has been
adjusted, the tune-up procedure for normal
operating is exactly the same as given in the
manual for the low bands.

One question remains: What to do about
the hole in the front panel where the
bandswitch used to be? I solved the problem
by mounting a BNC jack in the hole and
running the 14 mhz if out to my 80 thru 10
meter receiver. This gives independent trans
mit-receive capability which is a great aid
when working AM stations. The 14 mhz
pickup is two turns of wire wound around
the ground end of L9 and brought to the
front panel by means of a length of minia
ture 50 ohm coax. This gives quite adequate
injection for the external receiver. I suggest
an external if receiver if much work is to be
done on AM since the SSB selectivity of the
crystal filter is a little too sharp for good AM
reception.

On the air reports have been gratifying.
The single sideband emission is clean, and
the audio is crisp and clear. The AM mode
also has produced good reports. 30 watts of
carrier output is a good competitive signal
on six meters. With this unit I am not afraid
to try other circuits and improvements in it,
since the purchase price was far below any
similar commercial unit. In my estimation it
performs as well as, if not better than, the
comparable commercial unit.

. .. WAIFRJ © 1969, National Radio Com pany, Inc.
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John J. Schultz W2EEY/1
40 Rossie Sr.
Myst ic, CT 06355

IF Notch Filter

IF notch filt ers represent one of th e last selectivity
refinements possible in mrlllY SSB receivers. Found in many
expensive receivers, th ey can be incorporated into most
receivers or transceivers as all accessory.

'"

'"

."",
"

,..

~"1803-0HXlIIl

."
t I ~2"13693 , ~ ,,.

+\"' .C' f' 001 '"oc ,.,
i''-'''I ~

'0' ",.,
1.5 1< '" '"e '0' 00' "~ ,lml

-

multiplier decreased in popularity. The
bandwidth and steep skirts of the filters
reached an optimum point for SSB reception
and use of a peaking Q multiplier simply
introduced distortion in selectivity . It was at
this point that at least some operators
discovered the very useful and somewhat
forgotten notch functi on of a Q multiplier.
Although it was no longer possible to elim
inate QRM on SSB by reducing the if
bandwidth in a receiver without severely
losing voice identity and intelligibility , it was
possible to eliminate narrow frequency
bands where QRM was present without
affecting voice intelligibility to any great
degree. The situation is very similar to
various combined voice/teletype transmis
sion systems where a 80 to 150 cycle slot is
placed in the 300 to 3000 cycle total
bandwidth for teletype transmission.

The usefulness of a notching device across
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TO IF PL ATE
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Not ch filt ers in the if amplifier chain of a
receiver are not a new idea. The popular Q
Multiplier could be made to function as
either a peaking or notching filter simply by
altering its feedback arrangement. However.
in the days when the Q multiplier first
became popular, the notch function was
generally overshadowed by the peaking fun c
tion since it was desired to mainly improve
the selectivity of a receiver. As even less
expensive receivers tend ed to use better
selectivity devices. particularly crystal filters
which provided good shape fac tors, the Q

Fig. 1. Bridged-T ne twork (A ) is basis of most notch filters . Q multipl ier in notch fun ct ion
uses network in feedback circui t . (e) va r ies notch frequency appro x imatel y + 6 khz from 455
khz cent er frequency .
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the if bandwidth is indicated by the fact that
many of the better and more costly receivers
which already incorporate optimized if SSB
filters also incorporate notch filters, since it
is the only means left to eliminate QRM
without causing distortion. Notch filters
have been improved and simplified consider
ably in recent years. They can be a very
useful accessory to add to a receiver or
transceiver which already has a good if filter.
They are a particularly appealing accessory
to add to a transceiver which is used on both
SSB and CW but which has only a SSB filter
since they provide that extra bit of QRM
rejection so necessary when a SSB trans
ceiver is used on a crowded CW band.

This article surveys various notch filter
configurations used in amateur receivers.
The reader who wishes to should be able to
adopt the various circuits to his own needs.
The parts needed can all be purchased or
fabricated. In place of the -latter, some of the
more critical components might be available
direct from receiver manufacturers.

Basic Notch Circuits

Most notch filters are based upon the
Bridged-T network shown in Fig. I(A). The
network is balanced at the frequency at
which it resonates and theoretically offers
infinite attenuation between input and out
put terminals. At other frequencies, it is
unbalanced and these frequencies pass
through. The degree of attenuation at the
notch frequency depends, in practice, upon
the Q of the components used but can
approach as high as 60 db.

The old Q multiplier notching amplifier
(Fig. I B) made use of a network in a
feedback arrangement in order to enhance

the Q of relatively simple components. At
the resonant frequency of the network a
high negative feedback occurs to the first
section of the l2Ax7. The feedback drops
its plate resistance to a very low value and,
in effect, at the one frequency it shunts the
If line to ground . It acts similarly to a
frequency selective switch. Although the
general tendency in notch filters has been to
eliminate the need for active networks by
using passive co mponents of sufficiently
high Q, the single point connection of the
old Q multiplier circuit to the if circuit st ill
gives it an unique advantage.

Notch filters can be built for any if
frequency within the limits of achieving
frequency stable circuits. With care they can
probably be used up to frequencies of a few
megacycles, although most designs have been
made for frequencies below I megacycle.
Fig. I(C) is a good example of a transistor
ized not ch filter design in a recent receiver
design.

Typical Circuits

Fig. 2 shows three notch filter circuits
which utilize only passive components. The
filters may be placed at almost anyplace in
the if chain but after the main selectivity
(crystal or mechanical filter). The loss they
introduce (at other than the selected notch
frequency) is usually low enough so that no
additional amplification need be provided as
compensation.

Fig. 2(A) shows a tightly coupled if
transformer used between the filter terminal.
Instead of the common point of the trans
former going to ground, however, it is
coupled to the bridged-T network in slightl y
modified form. The impedance transfer is

' 1-0
:40 ''" ±~,
,J •

" 0
~510

'00
4 700 ;;: ~

-

180 BIFILAR COIL 180
0-)
00'

230 k~

' 0

TOROIO
1< 4 20 34 -1NOTCH

DEPT H '----+

455k~t 39
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0 ' 0 ' "0 1<42032· 1 aac
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Fig. 2 . Most receivers now use notch filters having only passive components. Basic circuits
shown are from Daveo DR-30 (AI. Hammarlund HQ180 (BI . and national HRO·500 rei .
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Fig. 3 . Notch filter using a feedback amplifier to increase Q of series bridged-! network . Instead
of air variable capacitor. va factor diode can be used (B) controlled by potentiometer.

low except at the frequency to which the
filter is resonant. The sharpness of the notch
depends a great deal on the Q of the coil
used which is . wound on a ferrite core.,
Figs. 2(B) and 2(e) are similar circuits ex
cept that they utilize bifilar wound coils to
achieve close coupling. The tuning capacitors
are chosen such that the notch frequency
can be varied several kilocycles either side of
the if center frequency. The resonant circuit
presents an impedance to the center of the
bifilar coil so that zero coupling occurs at
the notch frequency. The resistors provide a
resistive balance to the bridge network and
can be varied for notch depth (usually set at
maximum depth and left as a chassis adjust
ment). The value of the bypass and coupling
capacitors at the input and output of each
network provide a proper impedance term in
ation.

Fig. 3 shows two notch circuits which
have been used in Collins equipment. Only
the basic circuit features are shown. The
circuit of Fig. 3(A) is basically a simple Q
multiplier feedback arrangement as ex·
plained previously. The feedback circuit
from the oulput side of the bridged-T
network (which is in series with the if signal
flow) going to the grid of the second half of
the l2A x 7 enhances the circuit Q by a
facl or of 2500. A mechanical arrangement
on the filter tuning capacitor shorts out the
380 IIh coil when the capacitor is fully
rotated in one direction (for filter "out"
control).

Fig. 3(B) shows a very nice use of a
varactor diode in a notch filter which can be
applied to ot her circuits as well. When the
100 K potentiometer is turned such that the

swit ch is in its "off" position , the IN950 is
forward-biased by the plus 150 volt supply.
Effectively, its low forward resistance shorts
out the notch filter. When the potentiometer
is turned "on" reverse bias is applied to the
IN950 and it functions as a capacity diode
to tune the notch filter frequency.
Summary

A notch filter can be one of the most
useful selectivity devices which can be added
and still improve the receiving ability of even
a good piece of equipment, especially a SSB
transceiver with no CW filter option. By
combining some of the ideas presented , it
should be possible to come up with a
solution for almost any situation. The use of
a varactor diode to remotely tune (by means
of a panel-mounted potentiometer) a filter
should alleviate any component location
problems.

A great deal of the effect iveness of the
filter depends upon the Q of the resonant
circuit used. The use of inexpensive tran
sistor radio ferrite antennas (Miller 2000
series for instance) solves many needs for,
low-frequency if' s. T hose having Q's of 250
or less are suitable for use in circuits having a
feedback arrangement to enhan ce the Q.
Those having Q's of 400 or more can be used
similarly or even alone in passive circuits
with moderate success. However, for com
pletely passive circuits, it would be better to
use higher Q inductors. Such inductors can
be built using litz wire on such forms as
Indiana General Corp. ferrami c cup-core
assemblies which can provide Q's of 850 up
to 500 kc. For higher frequencies, ferra mic
toroids can be used.

. . . W2EEY/l
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ANTENNA
SYSTEM

are amazi 'D!

The Complete
Phasing

Harness

is excellent...

Turn the co r
n er a n d yo u
could get lost
with a sing le
antenna.

Consta nt com
muni c ati on
with virt ua lly
no f ading or
bli n d spots
wh en c ha ng 
in g d i rec t ion
in travel.

OFFER EXPIRES JANUARY15, 1970

WITH THE PURCHASE OF ®

@IJJ~B) DOUBL~-TALK
@

To take advantage of this free offer, simply fill in coupon
below selecting either Package 'A' or Package 'B' with one
or more pair of resonators and forward this entire page to
your favorite amateur supply house. Mail copy of sales slip
to New-Tronics and we will ship immediately, FREE of any
cost,the entire phasing harness to complete your installation.
User proved and tested-guaranteed performa nce over a
single antenna installation . More consistent communication
with vi rtua lly no fading or blind spots whe nchanging direcfion
in travel. Th e on ly true advanceme nt in mob ile communica
tions in the last decade . Hurry-offer expires January 15, 1970.
PACKAGE "A"-Double-Talk mobile package (less resonators) for
deck or fender mounting as illust ra ted includes two famous Hustler
heavy duty . foldover masts, two stain less steel ball mounts, plus
FREE complete phasing harness ... $38 .50.
PACKAGE "B' t-c- Double.Talk mobile package (less resona tors) fo r
bumper mounting includes two famous Hustler heavy duty . foldover
masts, two bumper mounts with swivel balls . plus FREE complete
phasing harness ... $36.90.

I For DOU BLE·TALK Package 'A' 0 or Package 'B' 0 I
: plus cost of one or more resonators as CheCked :

I below, I enc lose $ I
I I
I Name 0 PR, 10 Meter I
I Address 0 PRo15 Meter I
I C't 0 PRo 20 Meter I
I I Y 0 PRo40 Meter I
I State Zi p 0 PRo75 Meter I

STANDARD RESONATORS

I PRo10 Meter Resonators - $15.90
1 PRo 15 Meter Resonators-$17.9O
1 PRo20 Meier Resonators - $19.90
1 PRo40 Meter Resonators - $23.90
1 PRo75 Meter Resonators -$27.9O

FREE PHASING HARNESS

..._----------------------~/



Calibrate

That

Homebrew Dial

o

..0 so 60
",0 '"0

",0 "'0

o •
- 0

F ig. 1 . 0 le l with 0-100 log scale.

it. Of course the more known points, the
more accurate the final graph, but a small
number is better than none.

How to do it? First of all construct a dial
with some type of linear log scale on it. Such
things as protractors may be used. A pro
tractor will give 360 equally spaced log
points on a circular dial. Or a 0-100 log scale
similar to Fig. 1 may be used. These types of
log scales apply to both circular or semi
circular dials. A slide-rule dial is much easier
to achieve a log scale on. This is accomp
lished by use of the simple ruler. Each
division on the ruler may be used as a log
point on the dial.

The next step consists of locating the
position of known frequency points on the
log scale. In the case of a receiver various
crystals, stations, etc. may be recorded . In
the case of a VFO. GDO. Signal Generator.
etc., it is necessary to use some type of
receiver which will receive the known fre
quency and the output of the unit being
calibrated. All that must be done is to beat
the known frequency and the output of the

Glen Zook K9STHI5
818 Brentwood Lane
Richardson TX 75080

Whenever a new piece of homebrew gear is
finished, it is often necessary to give a degree
of reliability and resellability. However. the
necessary laboratory equipment is not avail
able to the majority of amateurs. Thus,
makeshift methods are often allempted with
a makeshift result . Although a simple
method of achieving reliable calibration is
available, many amateurs are not aware of it,
or have forgotten how to use the method.

Older amateurs who are familiar with the
old HRO series of receivers and various older
pieces of test equipment will recognize the
technique that I am going to outline. What is
it? The use of a frequency versus logscale
graph. The older HRO receivers had such a
graph on each of the plug-in coil units.
Reading of frequency consisted of reading
the log scale on the receiver and referencing
this to the graph. Such techniques may be
used to create a graph for a piece of gear
that has been recently constructed . This
graph then can be used to accurately cali
brate the final dial or retained for use with
the log scale per the old HRO·s. By the way.
this technique does not apply just to recei
vers. It applies to any tuneable oscillator
using any combination of L-C arrangements
including permability tuned coils as well as
the conventional fixed inductance variable
capacitance oscillator tuned circuit.

The technique consists of using a series of
known points such as crystal frequency.
broadcast stations. etc. plotted on graph
paper. The plot then can be used to create a
dial with direct calibration points marked on

•
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Fig. 2 . G rap h showing plotted calibration
curve.

brew, all-band communications receiver used
at K9STH will be listed. For simp licity only
one band, the standard broadcast band, will
be listed.

First the following stations were logged at
the respective log positions on the dial:

Station Frequency Log Scale
WIND 560 khz 11.0

WMAQ 670 khz 30.0
WBBM 780 khz 42.0

WLS 890 khz 50.0
WSBT 960 khz 55.0
WHFB 1060 khz 61.0
WJJD 1160 khz 67.0

WOWO 11 90 khz 69.0
WNIL 1290 khz 75.0
WIMS 1420 khz 82.0
WLOI 1540 khz 86.5

Next these positions were plotted on the
graph paper per Fig. 2. The points were then
co nnected with a smooth curve.

It will be noticed that a portion of the
graph appears to be a straight line. This is
what is referred to as the linear portion of
the graph. By using only this portion of the
tuning range , it is possible to achieve even
marks on a dial such as in the Collins
equipment, the new Heathkit equipment,
and other pieces of amateur radio gear.

The only thing remaining is the final
preparation and lettering of the dial. Some
homebrewe rs type the figures in, others use
decals or dry transfers; still o thers hand
letter. This I leave to the discretion of the
individual amateur , for everyon e has his own
pet method which is just as good as the next.
Good luck!

unit until zero-beat. The log position on the
dial is recorded and the next frequen cy
checked . Don't forget that harmonics can be
used. Their accuracy is usually quite suffi
cient.

The third step consists of laying out the
frequency versus log-scale graph. Any form
of quadrilled paper may be used . The graph
paper appearing in the back of the log book
is fine (now you know what this is fo r! !!). I
prefer the K & E 35 8-12 8 ~ inch x I I inch
paper, but any type of paper should be
sufficient. First label the bottom of the
sheet in equal divisions with the log-scale in
use. Next label the vertical axis with the
frequency range. Make sure that the fre
quency divisions are equal, e.g., 100 khz per
division , I mhz per division, etc.

The fourth step consists of plotting the
kno wn points on this se t of axis. For
example , if 7035 khz were at 79 on the
log-scale, it should be placed at the in tersec
tion of the lines from 7035 khz and 79 on
the respective chart axis. The remaining
points should also be plotted .

The fi ft h step is to connect these points
with a smooth curve that fits the points
plotted. A draftsman's French Curve is best
for this. This instrument is available for less
than $ 1 from many sources . The sixth step is
the act ual calibration of the final d ial. The
usual points, e.g., every 10 khz , 100 khz,
etc. , may be found by following the line
from that point of the vertical axis until it
crosses the curve. At the point where it
crosses the curve, the line coming from the
horizontal log-scale axis will give the correct
position o f this frequency on the log scale of
the final dial. This can then be marked and
successive points laid out.

In the case of seldom used pieces of gear,
especially those using the inexpensive vernier
dials, the graph can be retained and the dial
not directly calibrated . In fa ct , this is about
the only way with the dials wh ich have the
metal circular dial calibrated in a 0-100 log
scale. When a certain frequency is desired , it
is checked on the graph and set on the log
scale on the unit. In fact, this is the way that
the good old BC-2 21 , LM, and other surplus
units work.

As an example of calibra tion, the actual
points used in the calibration o f a home-
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A Procedure or the Reception

o Slow Scan Color Pictures

Using
Ralph E. Taggart, WA2EMC
1109K University ViHage
East Lansing, Michigan 48823

Additive Synthesis

Fig . 1. Apparatus used at WA2EMC for final
color picture synthesis. A-Polaroid camera
with Polarcotor film . B-c1ose-up lens.
e -support frame for positive transparency.
D -straight pin . E -positive transparency .
F-ground glass screen to diffuse light .
G -tucite cell for appropriate filter solution.
H -tensor lamp. A and C should be mounted
rigidly in relationship to one another so
they do not shift between or during the
multiple exposures. The distance between
them will depend on the focal length of lens
B.

The subtractive synthesis approach out
lined by Cohen and Tan (to be published)
provides one method for producing slow
scan color pictures. At the same time
these authors were experimenting with their
process, I was investigating the use of addi
tive synthesis and was fortunate enough to
achieve results within a few days of their
pioneering effort. Since Cohen and Tan
present an excellent analysis of both sub
tractive and additive color theory, I am
confining this article to a simple description
of the methods employed in my own exper
iments.

The camera used to produce the original
color recording is similar to the one des
cribed by MacDonald (1965) except that it
employs a conventional vidicon instead of
the special slow scan type originally speci
fied (Taggart 1968, Hutton 1969). Despite
the fact that the 6326 vidicon used has a
belter spectral response than many other
types, it was still found to be rather difficult

(;(
I
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to get good color separation when direct
analysis was used. To bypass this problem, a
conventional 35mm camera with Plus-X film
was used in conjunction with the red, green
and blue primary color filters to produce
three color separation prints. One print
represented the color pattern as seen
through the red filter, another as seen
through the green filter, and the last as seen
through the blue filter. These black and
white photos were then used with the slow
scan camera to produce the analysis tape.
Approximately ten frames of each print
were recorded. The resulting tape now con
tains all of the information required to
synthesize the picture and may be mailed,
sent via landline, or transmitted over the air.
The actual synthesis of the picture involves
several discrete steps:

(I) The tape is played back through the
monitor and a photograph is made of a red,
a green, and a blue frame. A 35mm camera
with Plus-X film is most convenient.

(2) The three negatives of the red, green,
and blue frames are then used to make
4" x 5" positive transparencies. If Polaroid
positive transparency film is available, these
positives may be made directly from the
monitor display.

(3) The positive transparencies are care
fully superimposed and two pins thrust
through the negative stack at points along
the upper margin. These are the "key"
points which will be used to assure exact
registration of the finished image.

(4) The Polaroid camera is loaded with
Polacolor film and securely mounted in
relation to the negative frame (see Fig. I).
The "red" transparancy is then hung in place
on the frame using straight pins in the key
holes. The red filter is put in place and a
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single exposure is made on the film. Moving
neither camera nor film , the red trans
parency and filter are removed and the green
substituted . If the same pinholes on the
frame are used to hang the green trans
parency. exact superposition is assured. The
green exposure is then made and the entire
process repeated for the blue transparency
and filter.

(5) The Polacolor frame, now containing
a three color triple exposure is then pro
cessed as directed. Small shifts in color
balance may be achieved by varying develop
ment time - sligh tly short . development
emphasizes reds, while developing slightly
longer then directed brings out the blues and
greens.

Using the above procedure, no effort
need be made to control the exposure time
for each of the co lor exposures since this is
done automatically by the camera electric
eye. Large shifts in color intensity may be
made by changing the density of the appro
priate filter. I used the same filters for both
analysis and sy nthesis. The filters consisted
of lucile cells containing solutio ns of
ordinary household food colors. The use of
dye solutions allows ready manipulation of
filter density.

NOVEMBER t969

All in all , the additive procedure provides
a flexible method of picture synthesis with a
minimum of darkroom equipment. The use
of Polacolor film in the final stage allows the
resu lts to be seen immediate ly and an
acceptable print is usually possible after only
a few test exposures. If Polaroid film is used
throughout, the total time from picture
readout to a finished color print can be as
little as a few minutes. This add it ive pro
cedure and the subt ract ive synthesis of
Cohen and Tarr provide a relatively broad
base for further experimentat ion with this
interesting mod e.

. .. WA2 EMC
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A Remote VFO Mohammed Raflq Khan AP2MR
Village Pandik
Haripur Hazara, West Pakistan

or the HW32A

If YO/l have an H IJI .12A transceiver and wish to make a
versatile remote vfo f or it with minimnm expense, read on!

Some time ago I was fortunate enough
to acquire an HW32A transceiver. This was
my first introduction to SSB. The fre
quency range of the transceiver was
changed so that the transceiver covered
14. 10 to 14.25 mhz. After spending a
number of enjoyable months on SSB, it
was felt that a remote vfo for the
transceiver would be very desireable spec
ially for working split-frequency into the
American phone band .

My friend, HB9TL, had already made
some changes in the HW32A for me , for
crysta l-control of transmit freq ueney. But

this mode of o peration was not very
flex ible and the receive and transmit
frequencies had to be close together.
Nevertheless the changes done by HB9TL
provided the ground-work.

After some experimentation the trans
ceiver circuit was changed as sho wn and an
external vfo was constructed as shown in
Fig. 2. The circuit of the external vfo is
straight-forward and as a matter of fact,
any stable (tube) vfo giving eno ugh output
and being tuneable over 1.62 to 1.92 mhz
may be used.

A 9-pin socket should be installed on
the back apron of the transceiver and wired
up as shown in Fig. 1. Modifications are
sho wn in bold line. The cha nges in the
transceiver circuit board involve:
1. Interchanging the physica l position of

R 142 with C134 .
2. Cutt ing of the printed circuit at a point

between CI34 and R142. This can be
done with a sharp knife and care must
be taken not to damage the circuit
board .

''"'-- ------ -
"- ,

:::~ C I33
4 701<

CO" r,7 G

-~

,..

,

REL AY
C

< : •

.,,,
'r

1-..... FILAMENT
____'" COMMON

NEW 9 PIN SOCKET
ON BACK APRON

r, 7

Fig. 1 . Modif icat ions to the c ircu it o f the HW32A (shown in bold lines).
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Fig, 2. External vfo and ,interconnecting cable.

TO EXT,
VfO OUTPUT

THE FASTEST AND SIMPLEST WAY
TO INCREASE CODE SPEED ...

AMECO CODE PRACTICE RECORDS
(331/ 3 RPM)

# 104·33 Contains material to increase
code speed from 13 wpm to 22 wpm 3.95
# 106·33 19 to 24 wpm supplement
to above 3.95

Brush up - Tone up - Shape up
with AMICO Technical Books

and code practice records.
EASY TO UNDERSTAND BOOKS

# 16·01 Advanced class license guide 50
# 17-01 Extra class license guide .75
Radio amateur theory course. latest edition
is ideal for brushing up.
#102·01 (over 300 pages) 3.95
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~ fh
A

3 a

3. Bridging the gap in the circuit board
between CI34 and RJ42 with a 100 pf
mica condenser.
These changes are shown in Fig.3.

The 4 position switch in the remote vfo
provides the following modes of operation:
I. Receive on HW32A vfo and transmit on

remote vfo.
2. Transceive on remote vfa .
3. Transceive on HW32A vfo.
4. Receive on remote vfo and transmit on

HW32A vfo.
The remote vfo has been tried out with

the HW32A with a frequency differential

AND FOR THOSE OF YOU
WHO ARE A BIT RUSTY

# 103-33 Contains material for 8 to 18 wpm 3.95
# 105·33 supplement to above 3.95

AT LEADING
HAM DISTRIBUTORS

--AMECO--
DIVISION OF AEROTRON. INC.
P. O. BOX 6527 • RALEIGH N. C. 27608
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Fig. 3 . Circuit board modifications.

of 150 khz without any noticeable degrad
ation in the signal strength. Apart from the
flexibility of being able to work split
frequency or transceive, the remote vfo
makes it possible to use the whole band
from 14.00 to 14.35 mhz as against the
150 khz allowed by the HW32A.

It might be necessary to re-calibrate the
HW32A vfo by decreasing the vfo trimmer
(CI318) capacitance a little. Even if it is
not done, the capacitance introduced by
the remote vfa does not change the
calibration appreciably.

Unfortunately no photos of the inside
of the remote vfa can be given as it has
already been dismantled and is being
converted into a companion remote vfo for
the HWIOO, the new station rig. A photo
of the o utside is given showing the
home-brew dial and the position of the
mode switch.

Operation of the remote vfo is as
follows:
I ) Mode switch in position J.

a) While receiving approx. -50v, cut off
bias is applied through relay C and S I A
to the grid of the external vfo tube,
6AH6 , and at the same time the cut
off bias on the HW32A vfo tube,
6AU6, is removed through relay C and
SI B.

b) While transmitting cut-off bias is

24

applied to 6AU6 and the cut-off bias is
removed from 6AH6.

Consequently the HW32A vfo deter
mines the receiving frequency while the
external vfa determines the transmitting
frequency .
2) Mode switch in position 2.

Cut off bias is applied through the 50K
resistor and SI B directly from the -125v
line to the grid of 6AU6, while the
bollom end of the 6AH6 grid leak is
grounded through SI A, and so the
remote vfa determines both receive and
transmit frequencies (remote transceive
operation).

3) Mode switch in position 3.
Cut off bias is now applied through the
50K resistor and SIA directly from the
-125v line to the grid of 6AH6 while
6AU6 oscillates for HW32A transceive
operation.

4) Mode switch in position 4.
a) While receiving cut-off bias is applied

through relay C and SI B to 6A U6
grid and the external vfo (6AH6) is
operating.

b) While transmitting the cut-off bias is
applied to 6AH6 through relay C and
SIA and the HW32A vfo (6AU6) is
operating. That way HW32A vfo
takes over while transmitting and
external vfa while receiving.

From the above description it can be
seen that all switching is done by the
already existing vox relay of the HW32A.
No switching of the circuits carrying rf is
involved. The four position switch in the
remote vfo merely selects the mode of
operation.

... AP2MR
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Clifford Klinert WB6BIH
520 Division Street
National City, CA 92050

Cheap and Simple or Six

Here is a six-meter converter that has
been designed for maximum simplicity and
low cost. It uses three vhf bipolar silicon
transistors in the common rf amplifier
mixer-oscilla tor arrangement. Surplus
switching transistors were used to provide
low cost, but if parts are bought new,
transistors designed for use in FM broadcast
receivers can be used. If the parts are bought
new, it should be possible to build this
converter for $ I 2 or $13. Since the crystal
makes up almost half of this price, a surplus
crystal can cut costs considerably.
The Circuit

50 mhz signals from J I are coupled to the
base of 0 I by LI in Fig. I. DI and D2 help
to prevent burnout of 01 when the voltage
across LI exceeds about 0.2 volts. 01 is a
neutralized common emitter amplifier. The
10 pf capacitor from L2 to the base of 0 I

and the 560 pf bypass on L2 provide
neutralization. These values are determined
by experimentation. L2 couples the collec
tor of 01 to the base of 02, the mixer. 03 is
a Peirce overtone oscillator which is also
coupled to the base of 02 through Cx. The
50 mhz input signal and the 49 mhz oscil
lator signal are mixed in the mixer to
produce the difference frequency of I mhz
in the output at 12. The rf choke in the
collector of 02 is used to avoid using
another tuned circuit here. The gain is ample
without any effort to match impedances. If
a crystal other than 49 mhz is used, only L3
need be changed to provide for the different
output frequency.
Construction

Fig. 2 shows the printed circuit board
layout and parts placement. If you have
done a lot of PC board work, you will
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Fig. 1. Six meter converter schematic. Refer to the text for unmarked com ponent s.
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F ig, 2 . Printed circuit board and layout.
Refer to Fig . 1 and text for parts va lues.

probably want to use a printed circuit board
for your converter. Once the layout is
determined, making the board and soldering
the components is easy. However, the initial
cost of a good printed circuit board kit is
high, and would probably not be desired for
just one project. Perforated board is avail
able if you decide not to use a printed
circuit board.

The next thing to worry about is winding
the coils. The wire is enamel covered and
about No. 21 in size. The coils are wound on
a pencil which is removed after winding. Ll
is thirteen turns tapped at three and four
turns from the bottom. J I connects at the
third turn from the bottom. L2 is ten turns
tapped at three and four turns from the
bottom. The fourth turn goes to the collec
tor of QI. L3 is nine turns.

Diodes DI and D2 are I N34A's. Some
type of high speed switching diode would
probably be better, but the IN34A was
available at the time. In the original version a
2N708 was used for QI, and 2N917's were
used for Q2 and Q3. They were randomly
selected from the junk box, but if transistors
are bought new, I suggest the 40242, 40243,
40244 series. The 2N3478, 2N4259,
2N706A, or almost any other vhf silicon
NPN transistor could also be used. The

26

stable bias circuit will allow for changes in
transistor characteristics.

XI is a 49 mhz overtone crystal. Other
crystals in the 40 to 50 mhz range were tried
with equal results. If the 49 mhz frequency
is used, output from the converter will be in
the AM broadcast band, making the con
verter usable as a mobile receiver with a car
radio. Cx is the coupling capacitor from the
crystal to the mixer. It consists of two pieces
of hookup wire twisted together to form a
gimmick capacitor, and it is soldered on
under the printed circuit board. The wires
can be about one inch long.

The board is mounted in a 4 by 3 by 2
inch aluminum box. A shielded box is
recommended to help prevent if signals from
going through the converter directly to
receiver. The board is mounted with solder
lugs soldered to the grounded outer foil of
the PC board. The other end of the solder
lug is bolted to the side of the box. A total
of four solder lugs is used for this.

S I is a d. p. d. t. slide switch. Any small
switch will work here so long as it will fit
into the box. If the switch were mounted
differently, or a different switch were used,
the cut out in the circuit board might not
have been necessary. The battery mounting
problem is the next seg.ment of the construc
tion. There almost wasn't enough room for
the battery. The battery is of the standard
nine volt transistor radio type, and was
mounted with a small dab of glue on the
inside of the aluminum box. Battery holders
are available, but are expensive and take up
space. A connection between the battery
and the circuit board is still necessary,
however. Fer about 13 cents you can buy a
connector which will fit the battery. Be sure
you check the polarity of the leads coming
from the plug; the color of the leads is
sometimes confusing.

The last things to be mounted after the
board is in the box are the input and output
connectors. I used a phono jack for the
output and a BNC connector for the input.
These items happened to be available and
they fit well in the small space. After the
connectors are mounted it may be difficult
to get the board in and out.
Alignment

A grid dip meter is required for tuning
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the converter. First check for output from
the oscillator coil, L3 at the crystal fre
quency. If output is not detected, the coils
can be tuned by a process called "knifing."
The knife is made of a non-metallic tuning
wand or other kind of insulated shaft. A
small brass slug is attached to one end and
an iron ferrite slug is attached to the other
end. The brass slug can be obtained from a
brass bolt, and the iron slug can be removed
from a slug tuned coil form. When the brass
end is inserted in a coil the inductance of the
coil will decrease and the resonant frequency
will be higher. The iron slug will lower the
resonant frequency of the tuned circuit. By
using this method and watching the output,
you can determine whether the coil should
be compressed to lower the frequency, or
expanded to raise the frequency. Be sure to
use a weak signal for final tuning. The tuned
circuits should be close enough to the proper
frequency for the converter to work before
any tuning is done. The tuning should be
rather broad and noncritical.
Results

When used with a good receiver the
sensit ivity of the converter is very good, and
the leakage from a Heathkit signal generator
with the output at zero almost pins the S
meter of the receiver. The main disadvantage
of using bipolar transistors is cross modula
tion. A nearby FM broadcast station can be
heard at spots on the diaL There is also some
feedthrough into the converter if frequency .
In this case, however, six meter signals,
ignit ion noise, and power line noise have
usually been stronger than the spurious
signals. Changing the if output frequency by
changing the crystal frequency might relieve
the problem of BC feedthrough, but it is
mainly a problem of shielding the leads from
the receiver to the converter. Using an FET
for Q2 would improve the cross modulation
characteristics of the converter, but would
increase the cost.

This converter was built with the idea of
saving money. If you have a well stocked
junk box and an afternoon or two, it
shouldn't cost more than a few dollars to
throw it together. Considering the cost and
the time spent on this project, I feel that it
has given more than adequate results.

. . . WB6BIH
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The Mismatched

Carl C. DrumeJler, WSJJ
5824 N. W. 58th Street
Oklahoma City, Oklahoma 13122

r Transmission Line

ADOITIONAL. A lB SECTIONS AOOED HERE

;JJ
DRAKE RG-S/U WATERS

, W"' '"
\'

300 OHM LINE 0 "0 "0: ..... .......
I,

300 OHM LINE
0r"'~ I I: r"j;'O,

I';';' IRG-S/U IW;;~RSI8 ,

Fig. 1 . Layout of lines and meters for the
experiment.

blush up to white-hot in a matter of seconds,
yet it can stand this overload for quite some
period of time. In other words, it is a very
rugged tube that can stand a heavy overload
yet still show visual evidence of even a slight
overload. To keep harmonic generation at a
minimum, only 1000 ohms of grid leak bias
was used. The remaining bias was taken from
an adjustable supply and was set for
operation in the Class AB2 region. With a
harmonic-free source of 25 mhz power avail
able, I was ready to conduct the experiment.

The first portion of this experiment was
with a 300-ohm open-wire transmission line.
I selected a length that was not a multiple of
quarter waves. The purpose of this, of
course, was to avoid introducing any
repetitive or inverting phenomena. To
measure rf power at the end of the 300-ohm
transmission line, I used a termination
consisting of two 150-ohm non-inductive
resistors and a 0 to I radio frequency
ammeter. (See Fig. I for the layout.) These

The matter of just how well a transmis
sion line transfers power from a radio
transmitter to a load, when that load is not
matched to the transmission line, has been
debated for many years. Few people feel
certain that they know just what occurs. The
amazing part of it is that very few radio
amateurs have taken the trouble to set up a
carefully controlled experiment to deter
mine empirically the facts of the situation.

To settle this question, I built a setup to
determine just what happens to radio
frequency power sent over an unmatched
transmission line. What I wanted to find out
from this experiment was what happens to
the power that leaves a transmitter and flows
along a transmission line to a load that was
not matched to that transmission line . How
much power actually reached the load? What
is the effect of this mismatched line on the
tank circuit of the transmitter? And what is
its effect upon the vacuum tube in the final
amplifier of the transmitter?

To determine just what happened, I first
built a source of 25 mhz power, carefully
designing it to minimize harmonic output. It
started out with an oscillator-tripler driving
an amplifier on 25 mhz ; this was link
coupled to another amplifier on 25 mhz.
The second amplifier had a pi network in its
output, which matched it to a 52-ohm
transmission line going to a tuned grid tank
circuit in the final amplifier. This final
amplifier was grid-neutralized so that
another pi network could be used in its
output circuit. It used a triode tube, an
Hk·254. I selected this tube because it is
designed to run a shade of red during normal
operation. Any overload will cause it to
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two resistors could either be connected in
series fo r a matched 300-ohm te rmination or
could be connected in parallel for a 4 to 1
mismatch (75 ohms). This mismat ch, of
course, would result in a voltage standing
wave ratio of 4 to 1.

With this done, I took a series of readings.
First I loaded the transmitter to 165 watts
input (125 milliamperes at 1325 volts). With
the 300-ohm termination I measured 0.4275
A current which, by 12 R, indicated approxi
mately 68 watts rf load . Note this was a
matched load . I made note of the color of
the plate of the HK-2 54. Next , I connected
the two 150-ohm resistors in parallel,
resul ting in a 4 to I misma tch, and ret urned
and reloaded the transmitter to exactly the
same po wer input. Under this condition, 1
measured the current as 0.96 a. This also
gave 68 watts rf power delivered to the load.
The HK-254 showed the same color as with
the matched load. The results show beyond
doubt that the actual radio frequency power
delivered to the termination is precisely the
same even though there is a mismatch of 4
to I (a voltage standing ra tio of 4 to 1) on
an open-wire transmission line!

After having demonstrated this to my
own satisfaction, I re peated the demon
stra tion at a hamfest held at Lake Texoma
(between Oklahoma and Texas) in fall of
19 68 . This demonstration aroused consider
able curiosity and also raised the question of
what would happen if one were using coaxial
transmission line. That suggested the next
segment of the experiment, which was
presented as a demonstration before the
Aero naut ical Center Amateur Rad io Club
early in 1969.

The second portion of the experiment,
involving a 52-ohm coaxial line, used a
Waters 52-ohm wattmeter as the terminat ion
and a Drake rf forward and reflected power
meter to measure power and VSWR at the
transmitter's output. (Fig. I shows the set
up.) Again I selected a length of transm ission
line that was not a multip le of quarter
waves. In t he initial tune up , 1 adj usted the
transmitter to deliver 80 watts to the load ,
which required 150 rna plate current. This
80 watts was shown both by the Waters
wattmeter and by the Drake forward and
reflected power meter. (No reflected power,

NOVEMBER 1969

of course .) For the next portion of the
experiment, I placed a variable capacitor in
paralle l with the Waters wattmeter, and
adj usted the capacitor until I had a 4 to I
voltage standing wave ratio on the line. I
re turned and reload ed the transmitter to I SO
rna plate curre nt. The Drake forward and
reflected power meter now showed 130
watts forward power and 50 watts reflected
power. Note that the increase in forwa rd
"power" is exactly equal to the reflected
"power." In each instance , this "power" IS

fictitious, properly measurable in terms of
"volt-amperes-reactive" instead of true (or
work-producing) watts. The Waters watt
meter now showed 78 watts, a dro p of 2
watts from the theoretical 80 watts which
would have been present if ther e had been
no losses. At this frequency (25 mhz, which
is near the high end of the amateur High
Frequency bands), the loss in a transmission
line with a VSWR of 4 to 1 was only 2 watts
out of 80 . To make sure that this was not a
freak condition based upon a length of
t ransmissio n line, I added 1/8 wave length
sections o f coxial line in two stages, taking
complete read ings with the addition o f each
sect ion of line . This did not in any manner
change the VSWR shown by the Dra ke
meter or the power delivered to the Waters
wattmeter (after returning and reloading to
the original power input , of course). In each
instance, the HK-254 showed the same color
as with the matched load.

What about the effect upon the radio
frequency tank of the final stage? There was
no effect. The coil did not heat up and. the
capacitors did not flash over. When I built
this radio frequency power generator, I
designed the plate tank circuit of the final
amplifier to be quite flexib le. This means
that I used an input capacitor which would
give a quite wide tuning range, and I used an
output capacitor fo r the pi network large
enough to cope with a wide range of
impedances. These two things are necessary,
because with the high voltage standing wave
ratio and with a variation of transmission
line length. the impedance presented to the
output of the pi network may range over
very wide limits. This necessitates a wide
range of flex ibility .' In each instance I was
able to reresonate the plate tank circuit
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correctly and to reload it to precisely the
same power input it had with a purely
resistive (and correctly matched) load at the
end of the transmission line.

What about the effect upon the final
amplifier tube? As noted before, I used a
tube that was very sensitive to any overload .
Its plate would flare white-hot with the
slightest maladjustment. In each case, when
the plate pi network was returned to
resonance and loaded to show the same
power input , the tube visually indicated
precisely the same amount o f plate dissipa
tion. This clearly shows that there was no
extra load upon the final amplifier tube.

The conclusio n from this series of
experiments is that the effe ct upon a
transmitter caused by working it into a
transmission line having a 4 to 1 VSWR is
indeed very small. Such a practice does,
however, require that the tuning circuit in
the out put of the transmitter be quite
flex ible in order to match the wide range of
impedances which may be presented to the
transmitter. If this impedance matching
capability is adequate, the vacuum tube (or
tubes) in the final amplifier always will see a
pure resistive load of the proper magnitude
for optimum operation . They then will
fun ction in every manner just the same as
they would if the transmitter were loaded
into a proper-sized dummy load.

The findings of these two experiments
leave unanswered the vivid questions in the
minds of those who have had unpleasant
experiences with transmitters connected to
transmission lines having high VSWRs. Why
will some transmitters load when others
won't? Why will changing the transmission
line lengt h someti mes enable loading to an
otherwise nonresponsive line? Why does the
output capacitor of some transmitters flash
over when the VSWR is high?

These are all valid questions. Each has a
straight-forward answer, one compatible
with the find ings of the experiments. To
answer these quest ions, it is fir st necessary
to review a mod est bit of transmission line
theory, just to ensure a common point of
und erstanding.

What happens alo ng a transmission line,
reaching from a transmitter to a load
(antenna or o therwise), can be described in
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terms of watts, volts, and amperes . . . or, if
you prefer, power, potential, and current.
You are interested , primarily , in power;
specifically, in power that reaches the load
(antenna). All transmission lines have some
loss. The transmission lines generally used by
radio amateurs, unless inordinately long,
have quite low losses when used in the High
Frequency spect rum (3 mhz t o 30 mhz).
These low losses can become somewhat
higher when the VSWR on the line becomes
high. What is "high"? Most antenna
specialists, those engineers who know
whereof they speak, will tell you that in the
HF band transmission line is constant
(neglecting the very min or difference be
tween sending end power and receiving end
power that is att ributable to act ual losses, all
dissipated as heat , in the transmission line),
the relationship of voltage and current is
constant only when the line is terminated in
its characteristic resistance. Most transmis
sion lines are not. And this is wh ere we get
our interest in VSWRs. Those changing
relationships of voltage and current can
result in three things that interest us greatly.
At a point where the current is high and the
voltage is low (the IE product remains
constant, remember), some precious rt
power is lost in the form of heat ; the center
conductor of the coax line has some
resistance, and 12 R tells us the amount of
power we're losing to heat. At the point
wh ere the current is low and the volt age is
high , we lose some more power by way of
dielectric heating ; E2 R tells us how much.
As mentioned before , these two losses are so
small as to cause us no concern. Matching
the impedances, though , that are presented
at such points may be difficult. A po int o n a
transmission line where the cu rren t is low
and the voltage is high represen ts a
high-impedance point. With a pi network ,
matching this sometimes results in a
flashover between the plates of the output
capacitor.

The third item, though, can give us much
concern. It is the sending end impedance
presented by the line. This impedance would
be the characteristic impedance o f the line if
that line were terminated in its characteristic
impedance. It seldom is. When it isn ' t
(99.9999% of all instances), the impedance
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seen at the sending end of the transmission
line is dependent upon three variables: The
frequency in use, the (electrical) length of
the transmission line, and the impedance
presented by the antenna at its feed point.
You see, if you change the frequency of
your transmitter one hertz, the impedance it
looks into changes. Not much . But some.

You should keep in mind that the
electrical length of your feed line is changed
every time you change the frequency of
your transmitter. . even one hertz. That
electrical length is important.

Let's consider an example. Just to make
things simple, let's say the feed point
impedance of your antenna remains con
stant. (It doesn't, unless you're one of the
one-in-a- thousand amateurs who uses a
frequency-independent antenna.) And to
make things even more simple, let's say your
antenna presents a purely-resistive imped
ance to its feedline ... no capacitive
reactance, no inductive reactance . . . a
highly-unlikely situat ion itself. Let's say too,
that this resistance is four times the feedline
impeda nce . Now, under even this hyper
simplified situation, as the effective (e lect
rical) length of the feed line is varied (by
changing frequency or by any other means),
the sending end impedance will vary . If we
were dealing with a 50 ohm line, the sending
end impedance could be 200 ohms purely
resistive, or it could be 12.5 ohms purely
resistive. Or, more like ly , it cou ld be any
value of resistance between those extremes
plus some value of inductive reactance or
minus some value of capacitive reactance.

This, then, is the prospective situation
that causes the big arguments between the
Engineering Design Division and the Market
ing Division in manufacturing plants. The
engineers would like to tum out a product
they'd not be ashamed of, one that could
cope with almost any sending-end imped
ance likely to be found at a transmission
line . (No sane engineer hankers to tangle
with the design of an output circuit that
would match any random-length end-fed
antenna . . . and still satisfy FCC require
ments for attenuation of spurious radia
tions.) The Marketing Division, however, has
dollar signs dancing before its eyes. Versa
tility costs money. That extra cost gives

competition a telling advantage. And ama
teurs have been conditioned to buy transmit
ters that'll cope with a 2 to I resistive (no
nasty reactance) mismatch between feedline
and antenna . So why commit financial
suicide? All of this is good, sound logic.
Look over the specifications of any transmit
ter on the amateur market, and you'll see
who wins the arguments.

Now let's return to the verifications
presented by the two experiments demon
strations. Here are the main points:
I . With open-wire feedlines, losses in the HF

band resulting from VSWR of 4 to I are
so low as to be unmeasurable .

2 . With 52-ohm coaxial feedlines, losses in
the HF band resulting from a VSWR of 4
to I are so low as to be wholly negligible .

3. With an output tank circuit capable of
being tuned to resonance and loaded to
the desired input power, the plate
dissipation of the power amplifier tube is
not adversely affected by a VSWR of 4 to
l.

4. The length of the transmission line, within
any reasonable limits, has no bearing upon
the VSWR or upon the power delivered to
the load (antenna).

5 . The electrical length of the feed line is
highly important in determining the
sending-end impedance of a feedline not
terminated in its characteristic impedance .

6. The most important thing to consider is
whether the output tuning circuit of your
transmitter will cope with whatever
impedance your transmission line presents
to it at your operating frequency . If your
transmitter will tune to resonance and will
load to the desired DC power input, use
it. Don't pay any attention to the VSWR.
As long as your transmitter is "happy"
(tunes as above), you can be happy, too .
No harm will come to your transmitter by
operating it under these conditions.

My thanks to William O. Todd W5UZX, for
his help with the demonstrations.

... W5JJ

Does Math scare you!
"Simplified Math for the Ham Shack"
One of 73's books will make it easy.

Order today, only SOc.
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Br idge panel. Resistance scale not ceu-
oreted as yet .

transformer is mounted on a stilt right up
against the box shield. Photo No.2 and Fig.
6 show the exploded view of the trans
former. Some dimensions are given so that
you can duplicate it as closely as possible.
Construction of the transformer

Start with the inside coil form. Cut the
brass foil in the shape indicated in Fig. 6.
Use masking or plastic tape to insulate the
ends about Y. inch. The length of this piece
is cut to go around the form with about 1/8
inch overlap. Fill the space with No. 20
hook-up wire. Solder one end of the winding
to the foil, the other to the center conductor
of the single conductor shielded wire. Lay in
the outside foil with the one insulated end
over the other insulated end and bend over
the tabs and solder. The lead should be
opposite the slit. Slip the 210>" pipe with the
slit over and insert spacers so that the two
do not touch. Solder the braid of the shield
to this pipe. Keep all slits on the same side.
Slip on plastic sleeve or spacers. Make
reactance coil the same as the other. Insulate
the brass tube with a slit using plastic or
masking tape. Solder the lead-in, tabs, and
slide the assembly over the first coil. The
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Fig. 1 . Diag ram and p art s list.

Have you ever wanted to know how
much reactance your antenna has and in
which direction? Here is a' radio frequency
bridge, modeled after the General Radio
9 l 6-A that will do just that. It will tell you
not only the resistance but the capacitive or
inductive reactance of the circuit. Resistance
is read directly in ohms regardless of the
frequency of measurement and the reactance
reading will be dividied by the frequency of
measurement in mhz.

No attempt is made to give every little
dimension because most of the parts that
you will use will be from the junk box. Old
broadcast variables, tin cans, etc., but you
will be able to duplicate this bridge so that it
will be a useful instrument with good
accuracy.

Study the diagram and drawings until you,
understand how everything is wired and
constructed .

The BKX bridge is buill in an old
Australian signal generator box that is lined
with brass. Build the bridge with enough
room for the mounting of the transformer.
My box is a little too small and the
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If you're thinking about boning up for ahigher-class
amateur license, why not go after aCommercial license too?
The exams are similar in many ways-and acommercial
ticket can bring you rich rewards.

to pass the exam and get your Co m
mercial FCC license-o r you'll get
your money back.
Mail Coupon for Two Free Books

Want to know more'? Send the
bo und-in card for a free co py of our
school catalog , " How To Succeed
In Elec tronics," describing oppo r
a mities in Elect ronics, together
with o ur special booklet, " How To
Get A Commercial FCC License."
If ca rd has been removed, use cou
po n below, or send your name and
address to C IE, 1776 E. 11th St.,
Clevela nd, Ohio 44114.

ENROLL UNDER HEW s.r, BILL
All CIE courses are available under the
new G.1. Bill. If you se rved on active
duty since January 31. 1955, or are in
serv ice now, check box on card for G.1.
Bi ll informati on.

PLE AS E P ili NT

I. Your aa-pngc book " How To Succeed In Electronics" describing the
job oppo rt unit ies in Elect ronics today and how your courses can pre
pare me Iur the m.
2. Yo ur hoo k " How To Get A Commercial FCC License. "

panics and pla nts opera ted by elec
tronic automation.The pay is good ,
the work is exciting , and the future
IS secu re.

The " do or-opene r" to it all-and
in many cases it's a legal require
mcn t- is hav ing a Comme rcial FCC
License . Fo r passing the Govern
men t' s License exam offers proof
positive to one and all that yo u
really know your Electronics.

The exam is so tough, as a mat
ter of fact, that two of th ree men
fa il it. But if you train with C IE,
you've little cause to worry. CIE
training is so effective that 9 out
of 10 CIE graduates who take the
exam pass it.

That's why we ca n affo rd to hack
our courses with this iron-clad
Warranty: upon co mpleting o ne of
o ur FCC courses, you must be able

r----------------------- ------ ----,<!
:1 C IE Cleveland Institute af Electranics

17 7 6 E ast 17th S tree t , C leve land. OhIO 44114

I
I
I
I
r
: Namc -.-=70=,- _

II Address _

II City _

I
I Sta te Zip A." _
I 0 C h eck her e fo r ( ; .1. HiII lnform alion
I Accredited Member National Home St ud y Council.L__~lead~ i n~l e~:ic~~jn i n~~in~~3~ ST-22~

T H IN KING about going for your
Advanced o r Extra Class License?

Then why no t kill two birds with
one stone? Study up on your tech
nical p rinciples and fundamentals
with a CfE home-study course- and
get a Co mme rcial License too .

e IE license-preparation courses,
while they' re specifi cally designed
to get you a Commercial License,
give you a thorough understand ing
of the "basics" common to all elec
tron ic gear- including you r own
and all other amateur radio rigs. So
they can be tremendously helpful
in preparing you for the questions
yo u'I l face in amateur exam Ele
ments 4A and 48.

This might be reward eno ugh in
it...elf. But the fact that these courses
prepare yo u for a commercial ticket
too provides the "icing on the
cake."

Ad vantages of a Commercial
License

With such a ticket , you're ideally
equipped to turn yo ur hobby into a
richl y reward ing ca reer-to "go pro
fessional" and take advantage of
the e xciting job o pportun ities in the
booming world of Electronics.

Yo u might , for example, want to
get into two-way mobile rad io serv
icin g. In this fast grow ing fiel d , a
service contract for a typ ical sys
tem pays an average of about S100
a month. -O nc licensed technician
can maintain eight to ten such sys
tems-and some men cover as many
as fi fteen.

And there are many other golde n
opportunities in the aerospace in
d ustry, electron ics ma nufactu ring,
compute r servicing, telephone com-

• What's better than getting an
Advanced or Extra Class License?

A. Getting a Commercial FCC License
to go with it.



boxes.are steel or brass, just solder the tubes
into them. With aluminum, epoxy would
probably work, or you might use 3 or 4
angle brackets to hold the tubes to the
boxes, or press fit the tubes with insulated
spacers between them. Insulated shafts must
be used on all capacitors. The outside box of
C3 is also insulated from the panel. Watch
the insulation to see that it does not
interfere with the tubes surrounding the
unknown terminal, Note in Fig. 3D that the
Motorola receptacle is so spaced that the
inside terminal attaches to box No. 2 but the
shell of the receptacle is insulated from it by
a thin mica washer. Make this rf tight. This
receptacle may be placed on either side of
the box No.3. The drawings show it in two
different positions.

6"X5"X4"
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."

Fig. 2. Ph y sical layout looking through panel.
TO C3 STATOR

dimensions don't seem to be too important.
The large coil is between 2 and 21'> inches,

Reactance Box
The next item that needs some explaining

is the reactance box , Fig. 2 and 3 B. This is
actually made up of three boxes, one inside
the other, Each must be insulated from the
other as the diagram shows. The unknown
lead from the capacitor C3 must be shielded
by each box right up to the unknown
terminal at the panel, See Fig. 3A. If your

::=rl4:J=;~~NO , I";::::,~ NO. 2 I SHI EL D'S

~'T+i,:"'+..---~ NO.3

______~__~_~_T\ PLA STIC,
UNKNOWN

Fig . 3a. R eac tance ca p ac ito r leadthrough to
unkn o wn terminal.

Pick your dials early in construction for
you will need enough space between the

SHIM IF
NECESSARYca

220 PF

cu,t~~=
SOLOER-l

ROTOR STAT

x
INSUL ATEO SHAFTS UNKNOWN

R eactanc e ca p ac ito r layout w ith
co nst ruct io n ideas.

ca
220 PF

ROTOR STAT

~~~5~~~ MOTOROL AJACK MAY
_

~ BE ON
MiCA EITHER SlOE

F i9. 3 b.

Transfo r m er t ak en apart to sh ow co nst rue
tto n .

Readi ng from left to righ t (t o p o f photo
m a rk ed ) :
Plastic form w it h ge nerat o r ca ll built upon
it.
P ipe w it h s lit .
S pacers to hold sma ll co il a w a y from pipe
(u nd e r plastic sp ace r).
Larg e plastic space r t o hold large c o il a w a y
from pipe.
Large c o il built up o n th e brass t ub e and in
su lat ed from it b v pl a st ic o r m asking t ape.
The lead w it h RC A plug goes into Motorola
aut o rece ptacle o n the reactanc e ca n.

panel and the capacitor cans to attach them.
The small Japanese dials that I used attach to
the panel first ., then the reactance and
resistance can is installed. Jackson Brothers
drives would also work well, and you may
make the dial larger if you watch the spacing
of all the capacitors the reactance capacitor
especially , and its shaft proximity to the
unknown hole.

The panel is the original one from the
signal generator box and has many holes in it
so a paper overlay was used and lettered.
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This in turn was covered with a sheet of thin
plastic to keep it clean.

Fig. 4 shows several ways to construct the
resistor R3 . I couldn 't find resistance wire
that would do the job so a \4 watt 330 ohm
resistor was installed into a tiny depression.
This resistor is important. It keeps the bridge
accurate over its frequency range, which is
approximately I to 14 mhz. Fig. 5 shows
how the unknown connector is constructed.
Use your imagination throughout. Use what
you have. The resistor is soldered to the
outside of the plug as shown.

Resistance Calibration
In the following discussion the word

balance is used for the initial balancing of

Fig. 5 , Detail of R 1 in its shield.

Connect a well shielded receiver to the
detector terminal of the bridge and a signal
generator low in harmonics to the generator
terminal. Clip the unknown lead (the one
with Rl inside) to ground . Set the signal
generator to I mhz and tune the signal in on
the detector. The signal may be modulated.
Set the reactance and resistance dials to
zero, Now secure the balance by using the
balance capacitors. You should be able to
make the signal disappear entirely. If you
don't get the balance, check the wiring.
Check for shorts in the transformer, the
three reactance boxes or try changing the
value of R2. Adding capacity to C2 will
help balance the resistance dial if you are
having trouble with it. Use 75 to 100 pf for
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\
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Fig. 6 . Exploded view of transformer.
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first column. If you use a different value of
choke use the formula X=21TfI .

Calibration with capacitor

Insert a .005 Mfd capacitor in the un
known lead with the resistance and
reactance dials at zero. Balance the bridge.
Note that the first balance is with the
capacitor. Now remove the capacitor and
clip the unknown lead to ground. Null the
bridge using the reactance dial. Mark the dial
reactance according to Table 2. An .005
happens to be about 32 ohms. Calibrating
the bridge with capacitors is a backward
process; that is, the bridge is initially
balanced with the capacitor in the unknown
lead and then the unknown is grounded .
There comes a time when a balance can no
longer be secured. This is around 1000 ohms
reactance. To calibrate the remainder of the
dial you'll have to switch to an inductor. For
capacitors other than those in Table 2, use
the formula X= 1/21Tfc.

Using the bridge

Now that the bridge is working and
properly calibrated take a look at an
antenna. First balance the bridge at the
frequency of measurement. Next clip in the
coaxial line, grounding the shield to the case.
(The measurement of twin lead is very
co mplicated and laborious and is beyond the
sco pe o f this article.) Swing the resistance
dial to what you think the reading should
be. At this point you will get a slight null.
Now swing the reactance dial. If your
antenna is inductively reactive, the null

•••

•

••

Reactan ce box look ing down into the un
known terminal shielding and showing the
insulated capacI t o r shafts.

Reactance calibra tion
Most of the calibrating can be done with

a I JIh 5% tolerance choke. J . W. Miller
makes one (No. 4602) that sells for about 45
cents. A reactance chart is handy for
checking your arithmetic. Most handbooks
contain o ne.

Set the resistance and reactance dials to
zero and balance. Insert the I uh choke in
the unknown line and null. The resistance
dial won't move much . The reactance dial
will move upscale and at each point write in
the reactance values according to the Table
I. This table has been worked out to slide
rule accuracy and is close enough for our
purpose. If you have a general coverage
receiver an infinite number of calibration
points can be found . In Table I the fir st
column is used to calibrate the dial. The
second is the frequency of measurement,
and the third is the actual reactance of the
choke at each frequency. Note that the last

C2 and you won't have to use a trimmer
like I did. Zero on the resistance dial C I is
minimum capacity. Zero on the reactance
dial C3 will be at maximum capacity. When
a balance has been secured calibration can
begin. Substitute a noninductive resistor in
the unknown line and move the dial to the
null. Mark the value of the resistor on the
dial. Use progressively larger resistors until
the dial is calibrated to your satisfaction.
Some adjustment of the reactance dial may
be necessary as you go up in resistance
values because of the reactance of the
resistors. This won't affect the accuracy of
the resistance dial. The BKX bridge reads to
500 ohms. Yours may be slightly differenct
according to the capacitors that you have
used.
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sho uld be quite sharp when you hit it .
Touch up the resistance dial again and go
back and forth between the two until you
can no longer hear the signal. Don 't fo rge t to
divide the reactance dial reading by t he
freq uency in mhz that you are using. If you
don't get a null with the reactance dial, the
ante nna is capacitive and the fo llowing
method must be used.

Set the resistance dial and reactance dial
to zero. Connect the antenna to the
unk nown terminal and balance. Remove the

antenna and short the unknown terminal to
ground . Null the bridge with the resistance
and reactance dials. The new reading is
capaci tive reactance. Divide by frequ ency.

Here is another example of measurement
of reactance when the sign is unknown. Let
us measure a 50 ohm coaxial line at 14 rnhz.
Ground the shield of the antenna to the
ground post on the panel. Plug in R I and
ground clip to panel. Set reactance dial to
say 4 50 and balance the bridge. Set
resistance dial to zero. Clip in the antenna
and null with resistance and reactan ce dials.
Suppose the new dial reading is 50 ohms
resistive and 3 10 ohms reactive? Subtract
the 310 ohms reactance fro m the 450 ohms
reactance that you balanced with and the
answer is 140 ohms capacit ive. Divide by
frequency of measurement. Fourteen mhz
into 140 ohms reactance leaves 10 ohms,
which is capaci tive. Z-5D-j I O. If the reading
of null moved up sca le subtract t he smaller
nu m ber from the larger and divide by
freq uency to get the positive reactance.

The unknown lead with RI may be made
longer than 5" . Usually two leads are
supplied with a bridge. The shorter is used
when practical.

. . . W6BKX
Ph o t o graphs are by R alph Parlette, W B6JO Y .
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James Hartley WI DIS
U.S. Rle 302
Raymond, ME 04071

Religion, Politics or Sex
For the first time in 37 y ears as a

licen sed ham I have become incensed enough
to write about a trend in o perating pra ctice.
I want to say that I completely agree with
those who fe el politics , religion, and sex
sho uld not be discussed on the ham bands.
Our freque ncies are not assigned over to our
use as an o pen forum. I thought it might be
well to mention some of the things I di scuss
over the air, which bring me many QS Ls
stat ing that the other fellow has really
enjoyed the contact with my station. Per
haps I am an old Fuddy Duddy, but I hope
that there are some new co mers who would
like to become my kind of Fuddy Duddy
and enjoy another facet of o ut art.

I am fortunate I know, in that I have
been mobile in 49 of our 50 states. The XYL
and I have never been to Hawaii, perhaps
because they have never sold a Chevrolet
automobile with pontoons. This gives me an
edge for a first suggestion. Get yourself an
Atlas of the United States. I suggest the
Texa co Touring Atlas. The latest issue has a
list of towns next to the maps o f the various
states and provinces. As soon as you get the
other sta t ion's QTH, look fo r it in the Atlas,
find his location and tell him you know
where he is situated, then ask him some
questions about his area. If you see a la ke
near him, ask about boating or fishing, in the
case of a mo untain , ask him if it is used for
field day or other questions that come to
mind. If you have been as fortunate as I, to
have visit ed in his area, tell him so and try to
recall what interest ed you when you were
there. This map st udy will bring out some
thing interesting in all but the most hard
ened introvert.

I think o ne question many hams ask, is
what do y ou do for a living? Let us go one
step further and ask what he does for

40

recreation . It is usually mo re interesting to
you, and certainly most of us feel we have
more or less o rdinary types of o ccupation,
to be less apt to go into an interesting
discussion about our work . If you should
have an interesting and ever changing job ,
such as a traveling salesman working mobile,
why not tell your contact abo ut it?

There are other areas that can be used for
conversation that will vary with the location
of the station . I could make an outline for
another operat or to follow, but I will cover
some of the things I discuss. Perha ps this is a
deadly list of subjects to many hams, but
from the enthusiastic response I have re
ceived, the contacts I have had certainly hide
their boredom very well. I live in the state
of Maine. Since many stations want Maine
QSLs it is possible they will put up with a
lot of silly chatter insure getting a card, but I
don't like to think this is the case. You
follow what I can say about my lo cation,
then sit down and write a list of things that
you can talk about co vering your state or
area. It takes a little digging but it is worth it
I am sure .

The home QTH is near Portland in
southern Maine, which is a big state o f
almost 400 miles long by 275 miles wide at
its widest point. I am actually closer, by a
few miles, to New York City than I am to
Fort Kent on the northern boundary of our
state. Many contacts bring up the subject of
cold weather and so are told that over the
years ~ have watched the temperature in
New York City and compared it to Portland

•
official te mperature which is seldo m as
much as IS degrees colder. My guess would
be that our average is a 10 to 12 degrees
lower reading, but it is enough that in the
winter we get snow, and keep it, so most
winters' snow is with us all season and does
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not disappear as it does even as close to us as
Boston, 125 miles toward New York. In
winter most contacts are interested in the
snow removal operations we have here, and
how quickly our driving returns to normal
after a storm. The new popularity of snow
mobiles for family winter outings, both at
night and during weekends make interesting
conversation. The other chap may think we
are nuts to live in Maine, but he likes to hear
about it and sit there in his warm shack
shaking his head over such fools as we.

Much of Maine is timberland with little or
no population. These wilderness areas make
a good topic. Actually, the total population
of our state is slightly less than Metropolitan
Boston. Is it any wonder so many stations
are looking for QSLs? This makes good talk
with a W6 station about Sweepstakes Con
test. All we have to do is shout "State of
Maine" and there usually is a pile up on our
frequency, for this reason we have a slight
DX edge, over many of the other states. It
makes me a little sad because a W6 is just
California again! The operator in a rare state
like Nevada, Idaho, Delaware, Wyoming,
and many others, might be wise to get the
habit of calling CQ and stating "here is
Idaho calling", etc. These states might do
better calling CQ than answering them.
When I do call a station after he has made a
CQ I always reply "W I DIS State of Maine"
and I can often get the nod when my signals
are down for they will come back asking for
the Maine Station and they don't have my
call. Discuss your operating habits and little
tricks. Even an old dog can learn new stunts!

Because of location, Maine is a backward
state in some ways . Our number one in
dustry is the Pulp and Paper business.
Number 2 in dollar income to the state is the
vacation money spent here four seasons of
the year. Bathing, boating and just vacation
ing in summer, hunting in the fall, skiing in
winter, and fishing all year round is a
drawing card for many. I have to be talking
to a fairly sad sack if I can't get some
response out of a statement on our vacation
possibilities. I also live on Sebago Lake
which has 47 square miles of water and is
one of the largest lakes in New England. It is
the home of the "Land Locked Salmon". A
fisherman will really bite on this tidbit.
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Many years ago freight boats traveled
through locks being lowered some 260 feet
from Sebago Lake to tide water. In those
years Atlantic Salmon came up into the lake
to spawn, and when the locks were no longer
used they could not return to the ocean and
so now they go up little streams that feed
Sebago Lake to spawn but with the help of
the fish hatcheries run by the state, we have
good Salmon fishing, as well as exporting
Salmon eggs to other states. If I can get a
few hams to come this way for vacation I
help my state. I always ask them to write to
our Maine Publicity Bureau to get infor
mation, and ask them to please mention that
they got the idea from a radio ham which
helps our image.

If the person you are talking to is likely
to visit your area, suggest to him the best
places to go that would be of interest. Here
in Maine, I warn a prospective visitor that he
will not see the real "rockbound coast of
Maine" from U.S. Route I, but will have to
go down side roads, and mention the best
ones to him. In this age of space travel, we
have towns with stores that not only refuse
to sell beer, but you can't buy cigarettes nor
a Sunday paper. These people are not
backward, they have their convictions and
stick to them, which makes the "yankee"
and interesting person . We always recom
mend that the new visitor eat some lobster
while in Maine, and a discussion of the
habits of this crustacean, how they are
caught and handled live into market, make
for an additional topic.

We live 70 miles by road from Mount
Washington. This is the highest mountain in
the United States east of the Mississippi
River and north of the Carolinas. There is a
television station , FM and commercial trans
mitters at the summit. It is said to have the
worst weather in the world at the summit,
and all power is developed by diesel engines
using oil hauled by special trucks during the
summer. The crews who man the station up
there are changed each Wednesday by the
use of a snow cat machine, if it can make the
trip up the 6,288 foot high mountain. This
road is available to motorists as a toll road in
summer. and what a spot for mobile activity,
especially on 50 and 144 mhz.

For those hams who might be interested
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C LOOP' _

in history, we go back to t he Civil War. I
have said Maine is a backward state , and it
all goes back to the fact that m ore men died
in battle, in the biggest engageme nts of the
Civil War, based on a population basis, from
Maine. than any ot her sta te in the Union .
The 20th Maine and o ther Maine groups
were at Gettysb urg and Chancellersville, as
well as many other battles. The old idea of
having all the me n from one state fight as a
unit was the problem. If that uni t took
heavy casualties, and the 20 th Maine certain
ly did, then the sta te suffe red. Many of the
soldiers were farmers of the rocky soil of
this state . Some were not casua lt ies of the
war but they heard of the wonderful land in
the midwest an d never returned home, but
went west afte r mustering out of the army.
As a result there were many widows in
Maine from both situations, and as might be
expected a drop in the birthrate , and no
men to conti nue farming the farm land of
the state. Maine has never fully recovere d for
even today stone walls show where fie lds
once were, but are now wooded areas. In
recent years the state has become attractive
to retired people and younger persons who .
desire a less accelerated way of life. We have
some of th e best professional brains in the
co untry living in Maine, because they are
willing to take a smaller income , in trade for
th e assets in the recreat ion area in Maine.

This does not begin t o cover all the
subjects I have used during my QSOs. I am
sure that almost any part of the co untry
contains as many or more interesting items
available for discussion . Just take a few
minutes and think of the things that are
co mmonplace to you , but wo uld be of
interest to a ham fro m another par t of the
country. If we are operators with so little
imagination that t o remove Polit ics, Re
ligion , and Sex from our conversa tion would
ruin our hobby, I wonder how we ever
managed to master enough technical kn ow
ledge to get our ti cke t? Come on now, let's
grow up and be adult!

. . . WlOIS
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Richard Zach WB2AEB
33 Pike Place RFD 4
Mahopac NY 10541

VHF- FM: Part II

Mobile Installations
•

As stated earlier, 75 % of all FM activity is
operated from the mobi le. Fortunately. mo
bile equipment is easiest to come by and is
less expensive than a base station. Again ,
when you purchase these units, they corne
with all accessories -transmitter, receiver,
power supply, control head, speaker, mike
and cables.

Most two-me ter rigs have to be converted
from the adjacent 150-174 mh z Business
Band down to the high end of 146 mhz. All
this involves is maybe padding each of the
receiver "front end" rf coils with a capacitor
of good quality and possibly making a new
fina l tank coil. As for 6-meters , the units
have to be brought up from the 30-50 mhz
Business Band to above 52 mhz . Depending
upon where the rig was previously tuned,
you may have to cut down some coils or
perhaps change a few capacitors. T he rigs
that are to be put on "450" often need no
modifications. In every case, however, the
rig must be comp letely re-aligned and new
crystals must be installed (more on this
subject later). Converting narrow-band gear
to wide or wide-band to narrow does get a
bit more involved . The rigs are usually
sligh tly scratched up and d usty (depending
on age). However, some sandpaper and a can
of spray paint can really do wonders. Any
way you look at it , the rig itself will be in
the trunk and the only things that you can
see are the control head, mike, and speaker
under the dash.

As for mobi le power supplies, they come
in three types : dynamotor, vibrator, and
T-power* (transistorized). The dynamotor
supplies are always found in the rigs from
the 1952 to 1957 era , usually running to 60
watts. These dynamotors do waste a fero-

cious amount of power as compa red with a
vibra tor. The price of the unit is less
however. Vibrators provide a good compro
mise. They do not eat up as much power as a
dynamo tor and are not as expensive as a
T-power rig. Vibrator supplies were most
preva lent between 1952 and 1962. If you
want to pay for the best, you can get
Tcpowe r , but q uite a few hams who want
this feature modify the existing rig. T he
advantage of T-power is that it is the most
efficient method and it lasts the longest.
T-power rigs can be found from 1962 to
date. T he oldest rigs use 6 vdc only, with
later rigs using 6 or 12 vdc and even later
ones using 6 and 12 vdc . The newest rigs
(still in production) tend to use 12' vdc only.

In receivers, the sensitivity is usually
quite good -on the order of I uv to 0 .5 JlV
for 20 db quieting without a preamp . If your
particular receiver does not ma tch this, a
simp le FET pre-amp will fix things up in a
jiffy . Receivers such as the Motorola Sensi
can ." A" also have a "cavity front end."

With transmitters, the power rating is in
output rather than input. Thus, you can
compare a 60 watt commercia l FM rig with a
120 watt amateur transmitter with 50%
efficiency when measured for input. The
moral is, don't let the 10 watt power rating
on some of the cheaper rigs scare you away
(i.e. Motorola FMTRU-41 V $35 up). By the
way, many of these rigs are not really FM,
but Phase Modulation . These two methods
are received alike in the FM receiver, though.

As for makes of rigs, Motorola and G . E.
are the two big names. For the beginner,
perhaps these two are the best to start with
because schematics and documentation are
easy to corne by. One more school of

44
*Rcg. trademark of Motorola.
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and rctabte " Berthas' .
For commercia l and mi litary applications write for CM69 .• . for amateur
app lications write for Pl69.

The performance line . . .
with a material difference!

thought is that since these brands are the
most popular, if you ru n into trouble, you
can easily consult someone with a similar rig
on your problem.

Mounting these rigs is some what unique.
You have a choice of two methods. First ,
you can mount the whole rig under the dash.
Second , you can mount the rig itself in the
trunk with the supplied cables leading to the
control head , speaker and mike under the
dash. This way , the chance of theft is less,
and the XYI. gets her leg room. The latter is
more popular and the price is usually the
same.

If the rig was buill before 1952, the
chances are that the transmitter and receiver
are separa te cases . Fro m then on, however,
the transmitter and receiver are in the same
case, but in modular form. Thus, if a unit
went bad, t he service technician would
simply plug in a new tra nsmitter, receiver,
or power supply , "strip" and repair the old
one .

Where do we obtain such equipment? Of
course, if you want to get the bes t price, one
of the " Hams Only" dis tributors is ideal.
However , if you want a large selection, a
commercia l dist ributor is for you. With some
companies, some equipment is sold as-is, but
most companies have a short guara ntee.
Before you do any thing, however, you had
better write for a few catalogs to determine
what you would expect to pay and become
familiar with some of the rigs.

Here are a few such companies with
cata logs :

Gregory Elect ronics Corp.
249 Rt. 46
Saddle Brook NJ 07662

Mann Commu nications
18669 Ventura Blvd. Tarzana CA 9 1356

Spectronics, Inc. (Hams Only)
1009 Garfield Street
Oak Park II. 60304

C & A Electronic Enterprises
2529 Carson Street
Long Beach CA 90810

Allhough this company does not publish
a catalog, Newsome Electronics is a "Hams
Only" distribut or with competitive prices.
See March 1969 ad in 73 Magazine .

When buying antennas for the mobile rig,
it may be good to get what is called a "gain
antenna. " The familiar gutter clamp type
antenna which is popular in some temporary
installations (which figures out to be about
18.7 in ches) let's say has a gain of "X." With
the use of a " gain" a ntenna you have a 3 db
gain over the 18.7" whip. Thus you can get
2X gain with the use of the "gain" antenna.
Think about that . . . twice the power out
(E RP) and twice the receiver gain just by
using a different whip . You can get a small
18.?" ante nna (commerc ially built) fo r
about $6 . A " gain" antenna will run any
where fro m $16 to $2 7.

Now about one of the most important
topics . . . prices. Prices will all vary accord
ing to age and condi tion of unit , transmitter
power, type of power supply, manufacturer,
and whe ther the unit is narrow-band or
wide-ban d. Commercial dealers will always
wan t more fo r narrow-band gea r. Just be
cause you paid twice the amount of an older
unit for your later model, don't expect the
newer one to be tw ice as good . The older
unit may be dirtier and take up more power,
but that's about it. . . . WB2AEB
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The Umbrella Antenna

Short vertical antennas f or the low
frequency bands are certa inly nothing new.
Ind uctively loaded mobile whips are a co m
mon fo rm . They take up very little space
and perhaps for the mobile situation are the
only pra cticable antenna for m. However ,
co nsidered for usage in a fixed station
situat ion where even a moderate amount of
space is available, it appears foolish to accept
the limitations of such a fo rm. The limi t
ations of the loaded mobile whip-poor
efficiency, very narrow bandwidth and an
awkward value of terminal impedance- arise
because of the form of load ing used . A small
loading coil is required because of space
limi tations and in order to provide even
usable efficiency the coil mu st be of high
"Q" wit h resultant narrow band width.

If the space limitat ions did not ex ist, it
would be desirable to make the loading coil

By building "out" instead of "up," a very efficient
antenna requiring pole heights of only 10 to 2 0 f eet can be
built fo r use on the low frequency bands- 40, 80 and 160
meters. No dif ficult or specia l construction or materials are
required. John J. Schultz W2EEY/1

40 Rossie St.
Mystic, CT 06355

as large as possible to increa se efficiency .
Also , it would be desirable to include some
form of capacity or "top-hat " loading since
the reactive effects of the inductive and
capacitive load ing will act to maintain an
tenna resonance over a greater bandwid th . It
is rarely possible to do this in a mobile
situation but it is possible in a fixe d sta t ion
situa tion . This article describes a form of
ante nna which combines a very efficient
method of comb ined inductive and capaci
tive loading while still requiring very little
space co mpared to any conventional antenna
of full-size dimensions.

Umbrella Loading

The basic form of the umbrella antenna is
shown in Fig. 1 (A) . The vertical mast is
relatively short (10 feet on 40 meters, 20
feet on 80 and 160 meters) and the wire web
on top introd uces inductive loading by
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SEE YOUR SWAN DEALER SOON FOR COMPLETE OATA ON THE SWAN LINE

SPECIFICATIONS: Power Inpul: 260 walts P.E.P. in
SSB voice mode, and 160 walls in CW mode . Frequency
Range : 3 .5-4.0 me. 7.0-7.3 me, 14.0-14 .35 me, 21.0-21.45
me, 26 .0-29.7 mc • C.F. Ntltworb: Crystal Lattice Filler.
Same as used in the Swan 500 C. 2.7 kc band width at 6
db down. 4.6 kc wide at 60 db down. Ultimate rejection
exceeds 100 db • Un wanted sideband suppressed 50 db.
Ca rrie r suppressed 60 db. 3rd orde r dteto rtton down
eoc ro x. 30 db . • Audio Response: f lat w ith in 3 db from
300 to 3000 cycles in both transmi t and rece ive modes
• PI Ante nna couple r lor 50 to 75 ohm coaxia l cable .
Gr id Block CW keying with oft-set t ransm it frequency .
Solid slate VFO ci rcuit temperature and vcnaae stabili zed
• Receive r sensitivity better Ihan Y2 microvolt alSO
ohms lor signal-plus-noise 10 noise ratio of 10 db • 100
kc Crystal Calibrator and drat-set contro l • S-meter for
receiver, P.A . Cathode meter for t ransmitte r tuning •
Improved AGC and AlC circuit. Separate R.F. and A.F.
ga in ccntrors • Sideband se lec tor . Pro vis ion for plug
in of VOX unit, external VFO, headphones, and Cyg ne t
linear • Tube compliment: 12BA6 VFO amp., 12BE6
trans. mi xe r, 6G K6 drive r, 6lQ6 pwr. amp., 6BZ6 rec . R.F .,
128E6 rec. mi xe r, 12BA6 1st I.F . amp., 128AS 2n d I.F .
amp., 12AX7 prod. del. A.F. amp., 6AQ5 A.F. output, 12AX7
mlc . amp., 6JHB ba l. mod. , 12AV6 AGC-AlC amp. Di men
sions : 5Y2 in. high, 13 in. Wide, 11 in. deep . Ne t we ight;
241 bs .

PLUG-IN ACC ESSORI ES: Mode l 506 Exte rna l VFO, Model
51QX Crystal oscillator, Model VX-2 VOX unit.
OTHER ACC ESSORIES: Model FP-l Phone Patch , Mob ile
Mount ing Ki t , Mode l 45 Manua l Switching 5 band Mobile
An tenna, Model 55 Remo te Swi tch ing 5 band Mobile
Antenna.

Deluxe re~270 Transceiver
5 BANDS 260 WATTS
for fixed. portable or mobile operation

A complete amateur radio station wi th
built-in AC and DC power supply and
loudspeaker. The Cygnet 270 contains all
the features req ui red for home station
operation, yet it is compact and ligh t
enough to make an idea l " traveling co m
panion" on those business or vacation
trips.

Amateur net: $525

$295Amateur net :

ELEC TRONI CS

SIMAItI

SPECIFICATIONS: Po wer Rat ing : 1200 wa tts P.E.P.
input wit h vo i ce modulati on , 800 walls CW input. 300
walls AM input. • Covers 80 ,40,20 ,15. and 10 meters . •
Ecur 6lQ6 lubes ope rati ng as grounded grid triodeit
• Th i rd order distortion down eccrcxrmete ts 30 db.
Pi output tank lor 50 o r 75 ohm coaxial antenna feed.
• Computer grade ere.i:lro lytic lilter ca pacitors. • Sili
con diode rectif iers. • Comp lete with inlerconnict ing
cables, ready to plug Into the 270 and ope rate . 117
volts. 50-60 cycles iIlpul. Avai lab le on spec ial o rder '.or
208-220-240 volts. • Dimensions: 5¥2 in. high , 13 In .
wide, 11 in. deep. Weight : 25 pounds. (Carryin g hand le
inc luded .)

OCEANSIDE, CALIFORNIA . A subsidiary of Cutnc Corporation

For oeuer ideas
in amateur radio ,

re~ Linear Amplifier
1200 watt matching amplifier
with self-contained AC power supply

For those times when the quarter kilowatt
of the model 270 transceiver isn 't qu ite
enou gh to break through, the Cygnet Am
pli fier illustrated above provides a 5 times
increase in power. Utilizing a grounded
grid, super-cathode-d rive circuit, both ef
fic iency and linearity are exceptionally
high. In a matching cab inet which in
cl udes the AC power supply, the 1200-W
makes a most attract ive compan ion for
your Cygnet transceiver. It plugs directly
into the Model 270, and may be adapted
easily to the 260 as well as other trans
ceivers.



on a multi-element parasitic beam-to a co
axia l cable may be used and so they will not
be shown here. One slightly different
method to match the antenna by means of a
quarter-wave transmission line transformer is
shown in Fig. 2. Three lengths of coaxial
cable are paralleled . to form the required
simulated low impedance transformer sec
tion .

Construction

The main vertical section of the antenna
was made from a standard 10 foot aluminum
TV mast. The mast was mo unted to a
ground stake by two standoff insulators
(Birnbach No. 448 pillars with tube clamps
at each end). A home-brew standoff can be
easily fabricated from a block of wood or
polystyrene and cutting a hole at both ends
for insertion of two adjustable hose clamps.
Since the base is at a low voltage point, the
quality of the insulator used is not critical.

The ten wires comprising the top web
were fastened to the mast by means of an
ordinary ground lug. Hook-up wire was used
to construct the web although it is suggested
that stronger wire be used-common TV guy
wire would be an excellent choice, for
exa mple, for rugged installation .

As with any antenna being worked
against ground -be it full-size or a loaded
type -the quality of the ground plane has an
important effect upon antenna performance.
In moist soil a ground rod driven several feet
into the ground may suffice but otherwise a
cluster of 10 to 12 radials buried several
inches and extending at least to the point
where the extension of the web wires
touches ground is very desirable .

The author's antenna was constructed
following the outline dimensions given in
Fig. I (B) to resonate on 40 meters. After
installation and testing it was found that
resonance was very slightly below 40 meters.
The situation was corrected by placing the
ground terminal for the web wires slightly
closer to the mast. This was done experi
mentally while checking the transm ission
line SWR. There are several variables in
volved in determining the exact resonance of
the antenna and either one can vary the
angle of the web wires to "fine-tune" the
antenna or these wires can be firmly placed
on either a small inductor or capacitor used

7ft ./ •
"'NTE"''''''' TO TRANS W.TT

50 OHM COAII
IRG ~,IIlG e.erc :

Fig. 2. Transmiss ion line matchi ng t rans
former fo r use between base of u m brell a an
tenna and 50170 o hm coax li ne.

• E'

linearly extending the length of the mast and
capacitive loading due to the capacity effect
between individual web wire and between
the wires and the mast. A side view of the
antenna is shown in Fig. I (B). The di men
sions shown were not randomly chosen as
one might at first imagine. They are a
compromise between a number of factors. If
the web wires are brought closer to the mast,
the effect of the loading is reduced. If the
web wires .are made more horizontal, the
ground area required increases (however, the
loading effect is increased and if the antenna
is mounted on a structure such that a large
area is available, this approach may be used.)
The vertical projection of the web should be
held to within Y, t he height of the mast. 
Making the web wires longer will increase
the loading effect but the radiat ion pattern
will change such that high angle radiation
results and the antenna does not perform as
the equivalent of a full-length quarter wave
vertical. If one does not object to the high
angle radiation or, in fact, prefers it for
short-medium distance work on the lower
frequency'bands, the web wires can be made
as long as desired.

The number of wires in the web will
influence the resonant frequency as well as
the feed point impedance of the antenna.
Six is the minimum which should be used
and probably 10 or 12 is a reasonable
number considering loading and construc
tional complexity . Increased loading effect
will take place up to at least 20 wires.

The feed point impedance is not as high
as one is used to with a purely ind uctively
loaded antenna . Because of the effect of the
capacity loading, the feed point impedance
when a good ground connection is used will
vary between 5 and 8 ohms. Anyone of the
conventional methods used to match a low
impedance load - such as the driver element
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SAVE I Special Pre-Publlcatlen Price!
• ORDER NOW FOR SPECIAL SAVINGS

No. 65168, New 18th Ed . RADIO HANDBOOK.
Special price until Dec. 31, 1969, only $11.95

(After Jan . I, 1970, regular price will be $13.50)

Order from your electronic parts distributor
or bookstore, or send coupon below:

BIGGEST SELLING BOOK FOR THE
AMATEUR AND ENGINEER

Completely revised and updated by William I.
Orr, W6SAI. This is the comprehensive com
munications manual which is th e industry
standard for radio amateurs. electronic engi
neers and technicians. Explains in authorita
tive detail how to design, build. and operate all
types of radio communications equipment.

r-Howard W. Sams & CO., Inc'-l
I Howard W. 5ams & ce., Inc., Dept. 73 - 11I 4300 W. 62nd St., Indianapolis, Ina. 46268 I

o Send methe new 18t h Ed ition RADIO HANDBOOK II a t the spec ia l p re-publica t io n pri ce of $ 1 1.9 5.
I $ enclosed . 0 Check 0 Money Or der. I
I I
I Na m. I
I Adores I
I C ity Stat. Zip JIL _

49

18TH EDITION
of the famous E & ENEW

LATEST HOW·TO·BUILD DATA
The new 18th E d ition of the famous Editors &
Engineers R ADIO HANDBOOK presents complete
design data on the latest transmitters, receivers,
t ra nsceivers, a m plifiers, a nd test equipmen t. Covers
SSB design and equipment , RTTY circuits, a nd
latest semiconductor ci rcuits, a s well as I C . Also in
cludes coverage of r-f a m plifiers. special circuits, and
an tennas. All equipmen t d escribed is of modern
des ign, free of TVI problem s.

COMPLETELY UPDATED-INVALUABLE
Provides a complete underst and ing of the theory
a nd cons tr uction of a ll modern circuit ry, semicon
ductors , antennas, power supplies; full data on work
shop practice, t est equipmen t , radio math and cal
c u la tions. Includes aspects of t he indu strial and
military electron ics fields of specia l int eres t to t he
engineer a nd a d vanced a mateu r. T he 18th E d ition
of the RADIO HANDBOOK provides the broadest
coverage in the field-complete in form ation on build
ing and operating a com prehensi ve variety of high
perfo rma nce eq ui pmen t. All data is clearly indexed.
Over 800 pa ges; 67;:; x 9}.i"; hardbound.
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at the base of the antenna for final adjust
ment.
Summary

Antenna efficiency is a t best a difficult
thing to measure or estima te even under the••
most ideal conditions on low-frequency
bands. Compared to full-size quarter-wave
verticals, the best estimate is that the um
brella antenna is from 60 to 70% as efficient.
This is certainly a far cry from the usual
loaded mobile whip which has efficiencies of
2-5 % (100 watts transmitter output, 2 to 5
watt s actually radiated).

The bandwidth depends upon the band
for which it is constructed. On 40 meters
when resonance is adjusted for 7150 kc, the
antenna will satisfactorily cover both the CW
and phone band edges with an SWR of from
2 : I to 2.5 : 1. On 80 meters either the entire
phone band can be covered or the CW
portion ; the bandwidth is about 250 kc
overall. No tests were made o n 160 meters
but the coverage should be in the order of
75 to 90 kc which is certainly adequate for
most uses on that band.

If the antenna is const ructed for 40
met ers, a double resonance will be found to
occur on 21 me-the same as for any
monopole or d ipole operated on odd mul
tiple harmonic frequ encies. The antenna

• sho uld be quite efficient on 3rd harmonic
opera tion but the problem is one of the
resultant radiation pattern . The pattern
appears to produce mostly high-angle radia
tion which, of course, is useless for DX
purposes. Nonetheless the antenna may still
be useful as an auxiliary antenna o n this
band .

The umbrella antenna appears at first
glance to be a rather simple and elemen tal
type of load ed antenna. Act ually , it is not
when one considers its ad vantages in terms
of preserving a low radia tion angle and
achieving quite good efficiency-all within
reasonable dimensions. T his form of antenna
may not allow an apartmen t dweller to put
o ut a booming signal on 80 meters but it
sho uld certainly permi t so meone with a
moderate amount o f space to consider ably
improve his signal on any low-frequency
band as co mpared t o using a whip or
randomly placed and tuned length of wire.

. .. W2 EEYjl



StateSolid
•

432
,
er

Bill Hoisington K1CLL
Far Over Farm
Peterborough NH 03458

Transmitter

Part I
Since it is straightforward, why not take

advantage of our solid state 432'er? It offers,
I) low cost vhf " plasti c" transistors selling
for less than $ 1.60 each , 2) a 12 volt de
power su pply for home , mobile and porta ble
use, 3) highly dependable circuitry , 4) small
size without sacrifi ce in operation, 5) will fit
inside a small shielded box, and 6) can be
used as an exciter for higher power.

If these five points do not satisfy you,
you're hard to please. To get to 432 mhz
becomes a problem which can be accomp
lished by both doubling and tripling. You
can use a 54 mhz crystal, double to 108,
2 I6, and finally to 432 mhz . Another
way uses a 48 mhz rock , triples to 144, then
triples again to 43 2 mh z. If this tripler

method causes you to add another stage as
an rf amplifier later, you haven't gained
much. We'll see how it works out.

Trouble

If my trials and tribulations save you
time , that's okay by me , as of course I
enco untered them right away. Refer to Fig.
1, the main schema tic for the following, and
also Fig. 2, layout. As usua l when something
real bad shows up, it is often caused by more
than one thing. This time, out of more than
20 crystals here between 45 and 54 mhz,l
picked a poor one . The oscillator coil was no
good and also LI and C I were too high in
frequen cy. A quick .check on all the crystals
in the shack showed three "fair" and the rest
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COPPE R-CL AD BASEBOARD

'(
~C16 ~C I l
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"
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Fig. 1 . Main schematic . C 1:"'A rco -4 2 1; CB-Arco-400; L1-15 turns no . 26 o n 3/16" o .d . form,
center tapped ; L2 - B turns no . 22 , on 3/16" form , ce n te r tapped ; L3 -3 turns no. 20 tinned
b us w ire . a ir-wound, 3/6" diameter , 3/8 " lo ng, with 1/4" leads o n each end. Tapped one turn
fro m grou nd end.
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Fig. 2 . Layout. T h is is not a c o m p le te sch em atic. S o m e w ires have b een left o ut fo r clarity .

good, with the worst being the only 48 mhz
one in the lot. So I had to order some more
pronto.

Changing Ll to a well-known airwound
coil of 16 turns to the inch, ~ inch diameter.
and making Cl a good variable 100 pf with
an insulated shaft and a knob , I fou nd 48
mhz and everything came back to normal.
The perfect oscillator

In the proper condition with a good
crystal, the perfect oscillator works as fol
lows. With the 100 pf variable capacitor,
oscillat ion will occur when Ll is tuned to 4 8
mhz, as can be seen on the de output meter
with a tuned circuit for a frequency check.
Also , I check with my lab receiver, at
present an Ameco R5 .5 to 54 mhz, by
listening to the carrier itself without the bf'o ,
and with plenty of audio. This way you can
hear small spurious If clicks, etc., as they
develop and when they occur. With every
thing working properly, even tuning CI does
not shift the carrier out of the receiver band
pass of some 10khz.

As you approach maximum power output
by reducing Cl , a point will be reached
where it sto ps oscillation. Do not o perate on
this point. Back off a ways beyond the
maximum power output point, making sure
it comes on the air immediately with the
battery switch every time. With a little

listening as well as watching the out put
meter you will get the feel of it and have
confidence in it. After all , a transmitt er
(today at least) no matter how big, has to
start with an oscillator so it had better be
good .

Phase-reversing crystal circuit

Please note that this is my long-tim e
favorite circuit in which the degenerative, or
negative feedback connection is used , which
only becomes positive at the crys ta l
frequency . The regenerative circuit (not this
one). with the base on the other end of Ll
fro m the co llector and 1800 out of phase,
uses positive fee dback all the time and is
very critical as to just the right amount of
feedback, and is liable t o take off at a
moment's notice o n other frequencies under
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the influence of slight changes. A crystal
operates by changing polarity at its resonant
frequency , thus one side of it (one connect
ion) is always 1800 out of phase with the
other side . When on frequency this puts the
base out of phase with the collector, which
of course is the proper condition for oscil
lation .

Coils Ll , L2, and L3 are small, so this
exciter will fit into a 2 inch by 4 inch mini
box (it did , and room for batteries as well).

Ll was wound up on a 5 /32 D.D.
phenolic form with no. 38 wire just to check
on the influence of small wire at 50 mhz in
an actual oscillator circuit. It worked just as
well as the airwound coil.

This 432 mhz exciter in a 2 inch by 4
inch box with batteries is an example of
what can be done at low cost by almost any
amateur with a good pencil type soldering
iron , (l recommend American Beauty. Have
one of them running for almost ten years
now and it hasn't burnt out yet.) tweezers,
and today's small components.

Small Components

Motorola has come out with a line of
semiconductor products labelled " HEP" ,
for Hobbyist , Experimenter, Professional.
Included in this line of low cost goodies is
the HEP 56, which so far answers my
search for a " universal" transistor for
general amateur use up through vhf and
uhf. In my work with it , start ing with a 48
rnhz ro ck, it triples to 144 and up to 432
mhz like a bird , and puts out a good solid,
stable signal.

The low cost "plastics"

24 HOUR

OESK CLOCKlclB
T his cl o ck ca n b e r ead
f r om 15 feet in a dense
fog. Ava i lab le in char 

coa l gra y , cora l r ed , ligh t blue, w h ite or brown.
P lease spec i fy 12 or 2 4 h o ur cl o c k . They are
beau tiful. ON L Y $24.95 p o stpa id .

Y our o p er at ing d esk
wi l l stand o u t w it h
th is day -da t e c loc k.
G reat f o r t he off ice t oo. Set t he 24-h our mod el on
G M T and n ever m ake a t ime or d ate m ista k e aga in.
8" x 3%" b r ushed aluminum case, self -start ing, 110
v 6 0 cv. Pl ease specify 12 o r 2 4 h our clock .
SPEC IA L Ca lendar C lock O N L Y $ 4 0.0 0 p ostpaid .

OESK

NAME PLATE

24 HOUR

CALENOAR CLOCK

SHOP-IY-MAIL
SPECIAL VALUES!

REDL I NE prese nts the V a l iant.
T his neat litt le cassette t a p e re o
corde r has excellen t fi d el lt v and
a n easy push b utton system th a t
m ean s everyone in the famit y can
u se it a nd h a ve fu n . It h a s a ba t t ery level meter ,
r ecording level meter, a j ack for feeding hi-f l or
your receiv er (o r t v ) , and o perates fr om a sw itch
o n t he m ike. R e c o rd t hose ra re O X c o n t act s as w ell
as yo u r regul ar fri ends o ff the a ir . Th e price is
r id ic ulo usl y tow. SPECIA L, O NLY $ 3 3 .00 post 
paid .

W e so ld a bood Ie of
t hese at t he last big
hamfest. You ca n 0( 
der y our n am e and call on this handsome desk
p late in up t o 2 0 lette r s an d sp ac es. Immediate
deliver y o n all orders, t oo. The plates are brown
wa ln ut sta ined a nd a real va lu e at o n l y $2 .0 0 pp,

CASSETTE

TAPE RECOROER

I Send order to :
: REOLINE CO. Box 431, Jaffrey NH 03452
I Tape record er 24 hour ca le nd ar clock
I 12 hour a ig it a l cl o ck D esk name plate

I Name _

I Add ress _

I C ity _

I S tate Zip _
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PLAINFIELD, N.J. 07060

•

Here's your chance to g ive the XYL and kids a
reall y unique Christmas present - a co mp lete ly
automat ic, Sw iss-made miniature juke-box .

This amazing 45rpm unit plays 40 (yes 401)
records . 80 s ides - with co mplete ly automatic
push-button pre-selection of an y or all sidesl
DISCOMATIC does everyt h ing a large commercial
juke-bo x will d o except take yo u r quarters : has all
the features except the price.

the DISCOMATIC deck is supplied complete ly
assemb led with dual diamond styl i, lift-out record
rack , 30" shielded cable and phono co n necto r, AC
cord and plug. All you do is mount it in your
cab inet or bookcase, p lug it into any high
impedance input amplifier and you have a co m-
plete juke-box! .

Brochures are available but if you want a un it
before Christmas we suggest you rush your order
now . we ship' v ia truck, sh ip p ing charges co llect.
Abso lute money-back guarantee if not sati sfied!
Check or M.O. $89.00.

Distributed by:
640 SO UTH SECOND ST.

20 1-754-8844

FOR THE DO IT YOURSELF HAM-
ADD AUDIO & CABINET & YOU HAVE COMPLETE JUKE-BOX,

, ~~;{l,

D1SCOMATIC, INC.

Interest ing facts abo ut t he MODt.'L
TD·ASM.
Co mple te 80 select ion 7 inch disc
changer. Supplied with dua l d ia
mo nd styli, lift-out record rack ,
30" shielded lead & pho no co n
nector, AC cord & plug . SIZE :
19 " W x 17"D x IO" H.117 VAC 40
wa tts. S hpg. We 18 Ibs.

Small resistors
Tenth watt resistors are list ed by mail

order houses so you can get those without
trouble. The crystal oscillator stage emitter
resistor has about a volt at 5 to 10 millia mps
across it , which even by my pre-computer
age, arithmetic, is st ill only one hundredth of
a watt. I used a selection of tenth watt
Allen-Bradleys over 12 years ago when build
ing subminiature tube (remember?) trans
mitters and to look at those little tiny things
that they are, you wonder how they hold,
up, but everyone of them still checks out
within the rated tolerance of their listed
value. And they a ll work well in other
respects also .

Small capacitors

T LC though, and the tempera ture specs read

~COMMON" .j.. PINS

...-"

LI NEN B.... SE
BAKELITE OR

CEMENT"... FIBERGL ASS

""""~Y;J~~?,?1
~ROOND ~ERGLASS

SI-I([T OR
BO ARD SIMIL .... R

,

· T
• 112

. -.L
I+ ' '' ~

,
Lafayette st ill holds the field here, fo r my

money . Granted, they 're " imported," but
isn't it one of our business creeds to see that
"other people" import our goods? Anyway,
they work. A .001 bypass is 1/8 inch square.
An d being small as t hey are they work at
432 mhz, which is more t han you say fo r a
lot of others. They must be soldered with

•
Fig . 3. H omebrew su b-m i n iat u re terminal s.

"minus zero, plus 100%" which means they
may in crease capacity like mad on a hot
summer's day , but who cares for a bypass?
Just so they don't drop in capacit y. They are
made with a magic formula called "High K"
whose dielectric constant may be several
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Figs. 4A and 48. Diode checker and oscillator.

thousand that of au (fresh air , that is-no
L.A. smog).
stant may be several thousands that of air

For coupling use at rf, the small dipped

micas are good, but again not as small as I'd
like to see. Mica compression trimmers are
not really small enough either but I'm
working on that one. I don 't like the ceramic
rotary ones simply because you can't tell
where you are with them. If they would
only include a simple printed dial on them,
be it ever so small!

Inductors

No trouble here. Nothing over 5/16ths
diameter is needed, and they all tune up
fine.

Sockets and/or terminals pins

This is a tough one. I make my own out
of common pins, (seeFig. 3) and small pieces
of bakelite or fiberglass. Drill an .020 hole ,
hammer in a com~on pin of diameter .02 1
and you 've got one terminal. The layout,
Fig. 2, shows how this makes things easy for
you, espe cially with a copper-clad base
board .

Small transistors

The HEP 56 transistors mentioned are
small of course, being only .185 inches high,
which is still less than three sixteenths of an
inch. They have good strong leads, and every
one so far works well at '432 rnhz. I can't
see much else in that little minibox. Crystals
can be had about lf4 inch square, at more
money of course, but there was room in the
box for a "monster" all of 3/4 inch high
which I used because I had it.

Diode noise

It is of great importance when you tune
up this multiplier or any multiplier for that
matter, to be able to listen to the carrier

from each stage as you build, or t o uncouple
the stages and check each, one at a time at
its frequency, for noise , spurious radiation,
etc. Figs. 4A and 4B show the diode checker
and oscillator being tested. Use sufficient af

•
amplification to show up "rf jumps," hiss,
tendency to squeal, tuning clicks, and other
signs of instability or non-smooth tuning. I
sometimes use a scope also as then you can
look, listen, and measure, all at once. It was
while doing just this that I discovered that
some diodes are very noisy under rf. I don't
mean the noise figure on small signals, I
mean that with several volts of rf some
diodes at different vhf or uhf frequencies
show a lot of noise that:you might very well
attribute t o the stage or oscillator being
tested. This is just what I did myself, losing
more than half a day on the deal , until
finally I tested a dozen or so different diodes
here and found only two or three out of
ten that do not show noise , one of them
being myoid favorite the I N295. This one
will put out 5 volts of dc, and still be
absolutely quiet , eit her on 144 or 432 mhz.
Of course, running lots of af in this fashion ,
you can hear plenty of actiori when you
touch parts of the rf stages. After all, you' re
making up the rf carrier for your future rig.
Do you want it to be noisy even before you
modulate it?

Crystal oscillator

To start with, I see no reason at this time
for a vfo on 432 mhz for normal operation.
You can order a couple of spare crystals
later, a little further up in the band in case
of a band opening when the "big lads"
would probably swamp you out , and that
should be about it. After building this stage
as shown, I hooked the diode tester to the
output capacitor C5, and tuned it up as
detailed in previous paragraphs. The layout,

54 73 MAGAZINE



Fig. 5. Batteries and switch in minibox
cover.

Fig. 2 should help also. I was surprised at
what a neat package the whole thing turned
into , with plenty of room everywhere.

... Kl CLL

outpui. A good three volts on the tuned
diode circuit was obtained at 144 mhz.

The emitter resistor was adjusted to its
final value for use in this tripler stage. Don't
forget that for different harmonics, different
bias values will generally be needed.

Milliamps will run between three and five
for this stage, depending on the transistor
used, and how hard you push it.

Second tripler

The third HEP 56 was wired up and it
developed 432 mhz energy almost immed
iately. I had decided to try a completely
conventional coil and capacitor circuit with
these small components and it paid off, as
you call see in the schematic, Fig. 1. Adjust
the output tap on L3 and the capacitor value
of Cl3 for the best match to your cable and
load. In this unit the tap worked best at
about one turn from the ground end.

Between one and two volts of rf at 432
mhz was obtained in the diode test circuit.
This has gone 25 miles in the past, but the
unit is really just an exciter. Two batteries
and a battery switch were wired into the
minibox cover just for show. See Fig. 5, .
Collectors with DC ground

Just in case you were wondering why I
didn't use that method here, after much
success in receivers, rf stages, etc., I'll have
to confess. I did' use it here, in fact I built
the whole three stage exciter using de
grounded collectors, and ran into uncontrol
lable noise, spurious radiation, and feedback.
The final circuit on Fig. 1 with collectors off
ground operates so smoothly and trouble
free that no comparison is possible.

Overall results

Putting -the minibox cover on, with bat
zeries and switch installed in it (see Fig. 5),
no trouble occurred. A cable over to the,
diode checker tuned to 432 mhz showed
good rf voltage, and a dipole plugged in
radiated. As mentioned, you can work out
with this, but let's put at least one rf
amplifier after it before modulating. Of
course, all kinds of ideas can be generated
here, like putting it in a long minibox with rf
amplifier, modulator, plug in a beam anten
na, etc.

sec
'"5

E,

- +
13 VDC

TO EXCITER

.,.. EVEREADY
/ NO. 216 OR .."EQUIVALENT SWITe

l " , '"
9 VI1Tu, 9 VOLT

eo BATTERY BATTERY ,-, I !'to
t'.Q

""0 BLACK ~'i-'iJ
INIBOX," "

T
AA"'"

"

Coupling circuits

A center tap on Ll and L2, plus the
proper values of capacitors for C5 and C9
does the job.

Be sure and listen to the output for noise.
I have heard $400 to $600 SSB exciters that
sounded like a freight train running before
any modulation was applied. The output
coupling capacitor needs a little more atten
tion.

First tripler

Another HEP 56 was installed and show
ed good tripling energy power out on 144
mhz. A little roughness or tendency to jump
a bit with tuning was encountered using a
choke coil from base to ground, so a resistor
of I K, R4, was put in its place, no loss of
power was noticed, and the operation under
tuning showed no spurious or jumping of
any kind , just a nice clean smooth resonance
curve with C2 and plenty of signal power
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Fascinating
W. Edmund Hood W2FEZ
223 Pullman Ave.
Rochester NY 14615

Fundamentals L Electrostatics
No one can really say who the discoverer

of electricity was. Long before the birth of
Christ, the Greeks were aware of the
mysterious properties of Amber. Amber is a
glass-like clear yellow substance. Once the
resin of ancient pines, it has been slowly
petrified by the ages. The early peoples
noticed that, when briskly rubbed, a piece of
amber would draw tiny bits of hair and dust.
As if hurled by some unseen force, they
would suddenly leap up and cling to the
amber. Then, just as suddenly, they would
flyaway.

For centuries, this phenomenom
remained a petty curiosity. Then , as the
knowledge of mankind advanced, it was
destined to be the key to man's most
miraculous achievements. The Greeks called
amber ELEKTRON. From this modest
beginning comes electricity . electronics, and
the name of the real culprit, the electron.

We know today that the electron is that
tiny bit of stuff that orbits around the
nucleus of an atom, but this was far too
advanced for the early pioneers of electrical
science . Hampered as they were by fear and
superstition, their progress was painfully
slow. For example, one of the earliest
observers of the properties of amber was
Roger Bacon (born 1214). Although he was
at first encouraged by an enlightened pope,
he was eventually branded as a blasphemer
and cast into prison . He came out in 1292,
an old man.

Bacon's observations were the first really
clear ones. But it was not until 1600 or so
that William Gilbert, a private physician to
Queen Elizabeth I, began to introduce some
light on the matter. Gilbert discovered that
many substances showed these properties.
He called them "electrics." The force he
called "vis electrica." He even made a crude
instrument for measuring the electrical
attraction -the "versoriurn." His work was
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widely published, and drew praise from the
great Galileo.

None of these early pioneers. however,
could understand or discover the reasons for
the phenomena they observed. They had no

•

precedents to refer back to, and even the
best of their tools were clumsy by our
standards. They had to grope their way
along. We are fortunate in that we can
back-track on the trails of progress and
examine their discoveries in the light of
modern knowledge .

The secret lies hidden wi thin the tiniest
of particles-the atom. An atom is itself
composed of particles-particles of energy.
The most readily accessible of these is the
electron, the work-horse of electricity.

An atom is made of three kinds of
primary particles: protons, neutrons, and
electrons. The inner part consists of protons
and neutrons. while the electrons revolve
around this nucleus like planets around the
sun. Of these three particles, only protons
and electrons are of electrical importance,
electrons primarily .

Let's try a simple experiment. Take a
glass rod, and rub it briskly with a piece of
silk. Now hold it close to a few splinters.
The splinters will leap up to the glass, cling
to it for a few moments. then fly away.

SPl.INTERS

•

Fig, 1. Glass picks up splinters
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rubs electrons onto the rubber , making a
NEGATIVE charge . A toy ballo on rubbed
on your shirt sleeve will stick to the wall,
because it becomes charged .

There are a great many materia ls which
you can charge by rubbing. A piece o f paper
will cling to the wall afte r being rubbed with
a wooden stick. Your clothing, rubbing
against the seat o f a chair, or an auto seat
will generate enough electricity to give you a
snappy shock!

Fig. 2 . Electro ns are w ip ed off the glass. WINDOW GLASS

F ig. 3. Wipe t he g lass and watch the sp linters
dance.

Here is an easy-to-make demonstration .
Sprinkle a few splin ters on a table-top. Place
a piece of glass about ~nch over them. Wipe
the glass briskly with a silk cloth, and watch
the splinters dance ! This works best on a dry
day ; the dryer , the better. On a rainy day it
may not work at all.

SPLINT ERSWOOD

•
When you rubbed the glass, you actually

wiped electrons off the atoms on the
surface. (When there is a shortage o f
electrons, we call it a POSITIVE charge.)
Any electrica lly charged body will attract
uncharged particles. As the splinters clung to
the glass, it drew electrons away from them.
Soon they also had a positive charge . Two
objects with the same electrical charge will
repel, or push each other away.

Take a piece of hard rubber and ru b it
briskly with a piece of wool or simply draw
a hard rubber comb through your hair. This

... W2FEZ
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Tom Laffin W1 FJE·TV
Hillsboro NH 03244

Apollo TV& Radio
The te levision camera used on the lunar

surface during Apollo I I and also on the
Apollo manned flights prior to Apollo 10,
was a black and white (monochrome) RCA
slow-scan came ra with a 320 line horizonta l,
10 frame per second vertical fo rmat. The
color television camera used in the Com
man d Module of Apollo I I and Apollo 10
was a three-color wheel Westinghouse earn
era with a commercia l fo rma t of 525 lines
and 30 fra mes per second. The three colors
are transmitted sequentially, recorded at the
site of the deep space antennas, and sent
without delay by commercial microwave
networks to Houston. At Houston the three
colors are converted to com mercial mode, or
dot-sequential, and released to the co mmer
cial broadcasti ng networks. On Apollo 10
and Apollo II the video signal was fre
quency modulated onto a 2272 .5 mhz car
rier from the Command Module. During the
television transmissions no other signal was
multiplexed on this particular carrier. How
ever, the Command Module had another
S-band carrier at 2287.5 which was fre
quency modulated with voice and telemetry,
on sub-carriers at 1.25 and 1.0 24 mhz
respectively . In addition, the psuedo-ran dorn
noise code used for ranging was also multi
plexed direc tly on the 2287.5 mh z carrier.
The frequency for the seismometer left by
Apollo I I is 2276 .5 mhz. The seismo meter
frequencies for Apollos 12, 13, and 14 are
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2278 .5, 2275.5 and 2278 .5 respectively. To
receive any of these frequencies, you would
require a very sensitive receiver, and an
antenna with a gain on the order of plus 44
db. There are a few companies which man
ufacture suitable microwave gear and at
prices beginning at a few hundred dollars .
The transmitting antenna for the Command
Module on Apollos 10 and II was located
on the Service Module and its forward gain is
about plus 27 db. (This antenna was referred
to as "the high gain antenna.") The lu nar
module of Apollo II utilized a third S-band
frequency with the erectable parabolic re
flector placed on the lunar surface. This
portable antenna has a forward gain of plus
32 db and was used throughout the explora
tion. Both the RCA camera left on the moon
and the portable antenna, as we ll as other
equipment , are scheduled for further use in
future missions to the first lunar landing site .

In ad dition to the unified S-band system,
a VH F system can be used alterna tively, and
the VHF system of Apollo I I provided voice
communications between Armstrong and
Aldrin, and between the lunar module and
the command module. The VHF system is
redundant to the S-band system, and the
lunar TV, audio, and bio-medica l data could
have been transmitted directly on VHF to
ear th. Two VHF frequencies were provided
at 259.7 mh z and 296.8 mh z. The 296 .8
mhz frequency was used for voice communi-
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cations be tween Armstrong and Aldrin, and
between the lunar module and Mike Coll ins
in the Command Module. In the Command
Module of Apollo 10 and Apollo II is a
second redundant audio-only transceiver, re
ferred to as the "high frequency" system,
and the operating freq uency was just above
WWV, at 10 .006 mhz. In the Service Mod
ule, a recovery beacon operates during
splash-down on a frequency of 243 mhz .
(Note: The mixer-diodes used in commercial
UHF-TV work well at t hese VHF-UHF
frequencies .) A Sylvania "walkie-ta lkie" is
also included in the service module to aid in
recovery and to provide communications
between the recovery vessels and the ast ro
nauts.

The types of emmission for audio is
mostly FM, although communications be
tween the lunar module and the Command
Module was AM during Apollos 10 and I I.
The types of emmission fo r telemetry in
c lu de a varie ty of P AM / FM / FM ,
PCM/FM, SS/FM, SF/FM, on twenty-six
channels. When television is not on, tele
metry is multiplexed on the various S-band
frequencies. When the te lemetry is used on
VHF, the frequencies used fa ll between
226.2 and 258.5 mhz, with ~ne microwave
channel in the Inst ru ment Unit (used during
launch only) on 2277 .5 mhz. Other specific
VHF frequencies used on Apollos 10 and I I
include 230.9 and 237.8 mh z for the Com
mand Module, 247.3, 257.3, and 228 .2 mhz
for the lunar module. In only the lunar
module, an altimeter was provided which
operated on the X-band. A backup unified
S-band system in cluded fre quencies of
2 10 1.8 mh z (to t he lunar module), 2282.5
mhz (which was used on Apollo 11) (from
the lunar module), and 2282.5 mhz (used
from the Command Module), and 2106 .4 (to
the Co mmand Module) . The average speed
of the telemetry data is about 1200 bits per
second, although the stations at Goldstone,
California , Cape Kennedy, Florida, and
Houston, Texas, have no upper speed limit.
During Apollo II , t he huge dishes at Gold
stone , Californ ia, were used at all possible
times, although a massive global com munica
tions network (NASCOM) provides constant
communications regardless of the tangent or
orientation of the earth. The global network
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• 60, 70, and 80 Foot Tiltover Towers
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• All Wel ded Const ruction Using 55,000
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DANGER
73 Transistor Circuits has driven
hundreds of amateurs right out of
their minds with joy. Do not send
$1 for this dangerous book. Do not
send it to: 73 Magazine, Peter
borough NH 03458.

communications myrad is centralized at the
Goddard Space Flight Center at Green Belt,
Maryland. The relay frequencies include
many which can be received on ordinary
general coverage receivers with telemetry
having frequency precedence. (These fre
quencies can be obtained by writing the
Goddard Space Flight Center.) . . .WI FJE-TV
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Peter Bertini, K1 ZJH
25 7 Elm Street
Windsor Locks, Connecticut 06096

The Receiver-

The Overlooked Piece of Test Equipment

Mention test equipment, and the usual
picture of a bench loaded with scopes,
meters, tube checkers and various other
equipment comes to mind-rarely does one
find a receiver used as a standard piece of
test gear. For many years the common
receiver has been overlooked as a valuable
addit ion to any test bench .

Recently I acquired a RBM-4 surplus
Navy receiver after a round of trading.
Having a SB-300, a NC-183 and various
other special purpose receivers and trans
ceivers, I was hard pressed t o find a spot for
the old workhorse. It even tually wo und up
on the test bench and it wasn't long before I
realized its worth as a versat ile piece of test
gear. Besides the usual uses of a receiver-con
verter alignment, VFO alignme nt , checking
for parasitics and harmonics-there are many
other uses it can be put to o n your
work-bench.

Signal Generator

The receiver can be used as an excellent
signal generator. Just couple lightly into the
local oscillator and install a BNC connector
on the front panel and you are in business.
To read the frequency, all you have to do is
read the frequency of the band in question
and subtract the if freq uency from it.

Some receivers have the local oscillator
operating on the high side of the received
freq uency; in this case add the if to the
received frequency to find the frequency of
the local oscillator. With a general coverage
receiver you will get enough range to cover
most of your alignment needs. The receiver
should be recalibrated after th is modifica
tion, since the original calibration may be

60
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couPLING 1'01'1 USE AS A SlG~L GENERATM

affected by the added components. Also
remember any load placed on the rf output
will cause a small change in frequency. hi
any case the signal will be as stable and
accurate as many of the medium priced
signal generators on the market.

General Purpose Audio Amplifier

The audio amplifier may be coupled in t o
provide your workbench with a general
purpose audio amplifier. This is an easy
modification . Install a switch on the fro nt
panel which will either select the output
from the detector or the input of a phono or
similar jack installed on the rear apron of t he
receiver. Many older receivers have pro
visions for playing a record player through
the receiver amplifier. In t his case you are
already set.

Modulation Monitoring

In addit ion to being able to listen to a
signal being received , it is possible to get a
visual presentat ion of the signal on your
oscilloscope. You can monitor your own
signal as well as those o f o thers without any
direct connection to the transmitter being
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monitored. This is accomplished by coupling
the vertical input of your scope to the first if
transformer with a 47 pf capacitor.

MORE RANGE •••
with NO NOISE

Model 407
$34.95

ppd.

CUSTOM SYSTEMS
KITS. ACCESSORIES

/
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the full description, plus photos and even the
schemat ic.
Can't wait 1 Then send us a postal money order
for $34.95 and we'll rush the 407 out to you.
N OTE: The Model 407 is a lso available in any
frequency combinat ion up to 450 MHz (some at
higher prices ) as listed in our catalog.

·New York City and State residents add loca l ,ale' tax.
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* ''''00

USING THE RECEIVER FOR "' ODULATION "'O"lITORING
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41~/f;

Use shielded wire be tween the oscillo
scope and the receiver. Realign the if stage in
question . and you are ready to go. Be sure
that your scope's vertical amplifier is effec
tive at the if frequency! Another word of
caution-while this is a very effective means
of monitoring, several things must be
remembered . Distortion may be introduced
by the if itself. Few if's are completely
linear; the ave will introduce some distort ion
too. The signal may be strong enough to
overload the if stage. All of this can cause a
false reading, so before you tell someone his
signal has imperfections, make sure it is not
at your end.

Audio Oscillator
If you need a quick source of audio , the

receiver will again come to your rescue.
Simply beat the bfo against the harmonic of
a crystal calibrator. If one is no t built in, use
the output of your signal generator. If the
receiver dial has 1 khz Increments.cyou can
get within a few hundred cycles of t he
frequency you want. Unfortunately t he
upper frequency limit is limited by the
passband of the if and the audio stages. You
should be able to get up to severa l khz with
most receivers.

Many hams have old standby receivers
that will not quite fill the requirements of
today's crowded ham and swl bands. They
have been relegated to gather dust on
shelves, and now is the tim e to put them to
work for you again. The numb er of things
that can be done with one appears to be
limitless. It all depends on what you need
and what you have. The old adage " necessity
is the mother of invention" certainly holds
its o wn in this case.

. .. Kl ZJH
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John Bell W5NGX
208 Pat Street
Levelland TX 79336

A VOltage Sextupler

Power Supply
(Or, How to Get 900 Volts

without a Power Transformer)

In a recent article in 73 Magazine, I
described a transformerless Y.z wave voltage
quadrupler transceiver power supply,
operating directly from the 117 volt ac
line, delivering 600 volts high voltage, low
voltage and bias. Since the article was
published considerable comment has been
received from readers. I might add that
100% of the comments were in favor of
such a supply, due to the many advantages
of the transformerless, voltage multiplier
type. Typical comments were,"That's a FB
power supply, Johnny, and I like the idea
of no power transformer, but my brand of
transceiver calls for 800 volts, and your
quadrupler only supplies 600 volts de. Isn't
there a way to use the same idea and give
more high voltage?" The answer to the
question is affirmative, and it takes the
form of a voltage sextupler, which multi
plies the input voltage by six. The circuit is
an extension of the modified quadrupler.
Actually the resultant output voltage is
more than six times the input voltage,
about 7.5, because the capacators charge
up to the peak of the ac voltage imposed

, ca
0 'N

C~
,.

IZOVAC
I"I PU T I"0

~

" r"•

Fig. 1. Conventional half-wave quadrupler.
Full output voltage is across C4.

62

UnderchassJs vtew. C5 & C6 are in
foreground, are the tubular type, mounted
vertically.

on them, and after rectification more de
results than the average value of the ac
input. Output de is 900 volts with low
voltage and bias.

This sextupler voltage multiplier circuit
was evolved from the modified quadrupler
used in the previous article' . Figs. I, 2 & 3
show how the circuit was developed. In
fact, this voltage ~ultiplication' process
could be extended an infinite number of
times, but electroletic capacitors have to be
used in series, and when they do the
effective capacitance is reduced. So there is
a practical limit to this multiplication
business, as the regulation begins to suffer
as the effective capacity is decreased.

J have never seen this circuit in any of
the textbooks, but it is a practical circuit,
and the results are excellent. Voltage
regulation is good, but not as good as with
the quadrupler, due to the fact that the
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Fig. 3 . By extend ing the c ircuit of Fig. 2
with two or more diodes and capacitors,
we wind up with a voltage sextupler, multi
p lying the line voltage times six. Two capa
citors, C5 and C6, have to be used In series
for tbe fifth mu ltip le because approximately
750 volts appear at this point.

Each diode has an .01 disc ceramic
capacitor across it for transient protection.

All of the precautions should be used on
this power supply, as were used with the
quadrupler, since it operates with one side
of the ac line grounded. However, nothing
is to be feared if the ac line plug is inserted
correctly. This can be determined by two
different methods. The first is to run a
ground lead from the power supply chassis
to a good ground : Cold water pipe, or a
driven ground rod. With the switches in the
power supply turned off, insert the ac plug
into the wall outlet . If the neon bulb
ignites, the plug is in correctly. If the neon
bulb doesn 't light, just turn the plug over,
and you are in business.

The other method is to determine which
one of the sockets in the ac wall outlet is
the neutral or grounded leg of the
incoming power. City electrical wmng
codes specify that the larger of the two
sockets be the grounded or neutral leg, but
be sure and play it safe and find out for
sure. After you determine which is the hot
and neutral, use a polarized ac plug. This is
the preferred method, and can be deter
mined with an ac voltmeter, by hooking
one lead to a ground and plugging the
other lead into either socket which gives
you 120 volts. The one that doesn't give a
reading is the neutral leg, therefore ground.

This power supply has been used with
all of the commercial transceivers on the
market requiring an external power supply,

8. (LVI
1 3 0 F HV

OUTPUT

~I
' 6

I ), "

SURGE cs,.,os"'" eco,

~
,

cr
co,

-

120VAC
INPUT

r
F ig. 2. Modif ied and redrawn quadrupler.
BV putting C4 and C2 in series, a lower
vo lt age capacitor can be used for C4.

output capacitance is made up with C2, C4
& C7, three 300 mfd. capacitors in series,
giving an effective 100 mfd. C5 & C6 in
series make up the capacitor for the fifth
multiplication. Two 200 mfd. at 450 volt
units giving an effective 100 mfd. All
capacit ors are of the twist-lock, can type,
except C5 & C6 which are tubular type,
since no manufacturer makes a 200 mfd
450 volt type in a can. The photographs
show the type brackets used to mount the
tubulars in an upright position on the
chassis. The 900 volts high voltage drops
about 80 volts under 250 rna voice peaks,
which is still under 10% regulation. Not
bad for this type of power supply, or any
ot her hv supply. The low voltage tap only
drops about 5 volts, under voice peaks.

A 5 x 9 x 2 inch aluminum chassis was
used to mount the components on and a
front panel was used to mount a 4 in
speaker. The photographs show the parts
layout, although nothing is critical. The
lone transformer is for the filaments, and is
surrounded by the forest of capacitors. The
schema tic of the complete supply is shown
in Fig. 4 .

Mention should be made here of the
surge resistor arrangement. It is an absolute
necessity to protect the diodes, when the
power supply is first turned on and the
capacitors look like a dead short; however,
after thirty seconds the resistor is shorted
out by the time delay relay K I , as the
resistor serves no other purpose, and if left
in the circuit causes a voltage drop as
current is drawn through it. A o ne volt drop
in the input causes approxima tely a 7'h
volt drop in the out put voltage at the high
voltage tap.
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Fig. 4. Complete schematic of sexrupter power supptv .

with excellent results. The value of RIO
may have to be changed t o drop the
voltage on the low voltage tap to give the
correct amount for your particular brand
of transceiver. The light weight, Sit,
pounds, and good voltage regulation make
this type of supply an excellent choice for
the modern day, compact SSB transceivers
on the ham market today. And the cost
isn't too bad. Purchasing all of the parts
new, this supply can be duplicated for
about $40.00. Quite a savings for the
energetic ham who wants to build at least
part of his station.

•

Front panel has been removed to show
component arrangement. All ca pa c it o rs
with cans above ground potential have
cardboard covers over them for shock
protection. C5 & C6 are 2nd & 3rd
cap ac i t o rs from left, front .

One friend of ours who travels quite a
good deal by commercial airlines uses this
power supply along with a Swan 240 and it
makes quite a lightweight and compact
stat ion that he carries in a small suitcase
aboard the plane without having to pay
any excess baggage allowance.

After first building this power supply , it
was used to power a linear amplifier using
4 TV horizontal sweep tubes in a grounded
grid circuit. The Quadrupler P.S., described
in a previous article I powered an HW·1 2
transceiver used as a driver for the linear.
With this arrangement we ran 900 watts
PEP input, without a power transformer in
the whole stat ion. Our next project is to
build an Octupler, an eight multiplier, to
power the linear.

I hope that this art icle has filled the
need for a higher voltage , voltage multiplier
type of power supply, for those who wrote
and inquired about the possibilities. I
answered all letters of request and hope
that the information in this article has
helped to build a good case for the voltage
multiplier and to enlighten the radio
amateur on the subject.

... WS NGX

1. John R. Bell WSNGX, A Transformerless Trans
ceiver Power Supply, 73 Magazine, June 1968, p.
62.
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Reliance Check
. Have you ever been plagued by the

situation of having installed an interference
trap or filter, either home built or factory
manufactured, only to find out that it does
not perform the way you had been led to
expect? A sure fire method of pre-testing the
interference trap or filter can be found in
most ham shacks or can be found at most
experimenter's work bench.

$269.00
$ 89.00
$ 49.00
$ 39 .00
$ 89.00
$ 69.00
$110.00
$ 89.00

Send perfect morse code - from 5 to 50 words
per minute. Excellent to build up your code speed 
anyone can send practtee code.

• Self<omplet ing chMartet"s with au tomat ic
cneeecter spac ing.

• Precision k it includes all pans, such as meta l
case and pr inted CirCU It boards, and de
ta iled. Illustrated instruct ions .

• Pre-assembled keyboard with s ta nda rd type
writer key arrangement and spac ing .

• Special charac ters included , such as AR ,
SK , ST, period, co m ma, question mark ,
sla n t bar.

• Se lf-conta ined battery operated - two
sta ndard " 0" ce lls . All solid state .

• . Built-in sid e tone and speaker . fast act ing
relay ou tp u t .

10"W. 2 %"H. 7 %,'0 $149.50 Prtce lind. shippingl

MiC,.o·Z CO.
Box 2426 Rolling H ifls, Cali f . 90274

.~,.o-I<eq

/(if

mencaS ost Hellah e,
AMATEUR DEALER SINCE 1937

Now Featuring Drake and Swan Equipment
plus a Full Line of Amateur AccessOries.

CURRENT USED GEAR LIST.
Amaco CMA all band co nver t er 160 thru 2 .

Less crystals $ 49.00
Collins 32V2 transmitter $ 99.00
Collins 62S1 6 & 2 meter trnsvrtr $549.00
Collins 75A2A with both 3 & 6 kc filters

& matching speaker $199.00
Collins 755 1 Rcvr. w !wts rjtn . tuning $299.00
Drake 2A with matching speaker $139.00
Eico 752 DC mobile power supply $ 49.00
Hallicrafters HT30 SSB!AM!CW xmtr. $ 89.00
Hallicrafters HT32 SSB!AM!CW xrntr , $125.00
Hallicrafters SR42 meter transceiver $109.00
Hammadund HQ170A·VHF all bands

160 thru 2
Heath HW12 75 meter transceiver
Heath HP13 DC mobile supply
Heath HP23 AC supply
Johnson Viking Ranger factory wired
Johnson Vik ing Ranger
Johnson Dlx mtrd kw match box
Knight TR 1066 meter xcvr
Swan 350V w!mtchg 117XC sply!spkr

late model $349.00
Swan 410C vtc (new) for 350c/500c $ 89.00
Swan TV·2 t t a mc. ifl2 mtr. xcvr , $199.00

All Gear Unconditionally Guaranteed

!'"lELD STREN GTH
METER

UNI T UNDER
TEST

GRI D-D IP
M[TER

All the test equipment needed is a grid
dipper, or variable frequency calibrated osc
illator with low output; and a field strength
meter with a means of indicating signal
strength. The trap or interference filter
undergoing testing is connected in the fol
lowing manner: the input leads are con
nected to a pick-up loop to be connected to
the frequency source, such as the grid dip
meter or the variable oscillator; the output
side of the unit is then connected to a test
probe that in turn is connected to the field
strength meter; the frequency to be trapped
is then set up with the source and the
amount of energy passed through the filter
can be read out on the field strength meter;
the trap or interference filter may then be
adjusted to pass the minimum amount of
energy at the frequency preset at the signal
source. By this method you may pre
determine the effective band width of the
unit before installation.

This method has been in use at my
location for quite a while and has been
found to be quite accurate in setting up
traps by the tvi committee of our radio club,
of which I am a member. It is felt that in
passing along this method, some time might
be saved in other locations.

W. R. Lingenbrink W6HGX

What's par for the course is sauce

for the gander.
BOX 37A PHONE 605-886-5749

WATERTOWN . S O . DAKOTA 57201
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Joel Eschmann , K 9M L D
2036 Erie Street
Racine, Wisconsin 53402

The Unikpy
•

The Urukev with side tone.

dislik e buy ing or build ing anything which
you d on' t understand .

The keying circ ui t is made u p with (Q I ) a
2N2646 unifunction t ra nsistor. The unijunc
tion is a remarkable addition to the tra n
sistor famil y . (Fig. I.)

By varying R I or C I it is possible to alter
the rate of discharge or to change the
freq uency of the oscilla t ions. In our case
speed is achieved by more convenien tly
varying R I. Utiliz ing two diodes for what
we'll call steering, we arc able to electro
mechanically change speed and switch on
the remain ing circuitry. ( F ig. 2. )

Key closed for dash operation, current
flow is th rough only resisto r R2 plus re
maining slages. R2-R 3 plus C l establishes
dash f req ue ncy, R I being blo ck ed with the
diode 0 I. Key closed for do t opera tion,
curren t flow is th rough 0 1-02, RI- R2, plus
R3·C I . Now observe R I is no w across, in

If you arc a CW man lik e I a m and have in
your possession, as my wife puts it , a ra ther
oversize j u nk box o ccupying one bedroom
and 50% of the basement, you will appre
ciat e putting these parts to good usc.

I am an avid 40 meter o pera tor, and while
on the a ir o ne Saturday morning I could n' t
help noticing again the increasing number o f
au tomatic keys o r keycrs. Well, I looked at
my wallet and then at my ra ther large junk
box and decided I could n' t buy o ne right
now, but I co uld build it.

I rummaged fo r a few minutes and
located an old lo gic module I once used in
my many experiments for a clock divider. I
pondered with a black boa rd and cha lk and
ar rived at a practical keyer for slow and high
speeds - 5 to 30 wpm. I usc a sideba nd
transceiver o n CW and since I wanted to hear
what I was sending, I added a simple
sidctone oscillator.

The o rigina l uni t was cons t ruc ted in a
small slo ping-fro nt cabinet with a 11 0 vac
power sup ply . I approached nu merous
friend s who had a desire for a keycr bu t
wan ted it portab le fo r fie ld day activities
and , believe it or not, mo bile o pera t io n. The
firs t u nit fu nc tioning o n a 24 vdc su pply,
due to the relay used, would of course prove
not to be very practical on 12 vdc. Then
having to buy a re lay, it was fe lt an
important design improvement to use a reed
re lay which I will ex plain later.

Ci rc uit Descrip tion

This design is very stra igh t fo rward and
easy to understand. It you are like me, you

•

n
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Fig . 1 . The u n ij u nc t io n - r em ar k ab le addition to the transistor fam ily.

on, for pro per logic information, the satura
tion of 03 in Fig. I.

The instant the dash key is closed, RR 1
will also close until the proper ramp level is
achieved on the base of 02. This level is
adjustable and is set by the operator once.
The adj ust ment is described later. The col
lect or cu rrent will rise and the voltage
collector 02 to ground will go to zero
approx. causing the base voltage on the base

Fig . 2 . C ircu it d u ri ng dash cycle.

TO RE.....INING
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, -l,.,

I "I , \QI
\ ~-1 I-...

I

L.... TO REMAlNING--- CIRCUIT S

m.

Q2 ~

" " °

"
,

~ ,~
,

effect, R2 causing a smaller R to tal which
will increase the original dash frequency to
establish a dot frequency . The ratio, of
course, is fixed in this circuit to minimize
adjustment required by the operator.

The desired code speed is adj ustable with
R3. If the parts described on the sche matic
are held close to designated values, 5-30
wpm can be achieved. Before proceeding to
the remaining stages 1 would like to explain
what might see m like an extra cornpo
nent - a diode from the emitter of 0 I to
the supply side of the J 50 ohm resistor on
O l's base No.2. This is an important
component which I didn't want to overlook.
This diode supplies a discharge path for the
capacitor in the emitter circuit of Q I
allowing it to be totally discharged in the
event a key open situat ion wo uld exist in t he
middle of any characte r. This way you are
guaranteed a uniform character regardless of

speed.
Using a sawtooth to switch leaves a little

bit to be desired for a proper logic switch,
usually a square wave. But, by using some
magic, we can cheat a little. We will depend
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of 03 to also go to zero. With the base
voltage zero the collector current of 03 will
also be zero causing RRI to open.

Before proceeding to the dot sequence, I
would like to explain the reed relay and my
reason for using it. The construction is
simple; two iron strips, gold plated, hold in
close proximity in a glass tube in a vacuum.
Surrounding this glass tube is a coil of wire.
Simple, isn't it? (Fig. 3.)

When the coil is excited, the contacts act
as an armature and close upon becoming
magnetized. I used this relay for many
reasons: (I) There is no armature mechanics
(fewer moving parts). (2) Fixed spring rate
(tension). (3) Low current consumption.
(4) Large currents can be handled. This
means any kind of keying can be used, (e. g.
Grid Block, Cathode, etc.). (5) Sealed and
quiet. (6) Fast, no contact bounce as com
pared to a conventional relay. To sum it up:
regardless of speed or circuit to be keyed, to
practical limits, this unit will out perform a
relay. But. not to sound like a salesman, you
be the judge.

With the relay theory understood, we can
proceed to the dot function. The instant the
dot key is closed, RR I again will close as in
the dash description. See Fig. 1. Except for
two differences. First, with the steering
diodes adding resistor R I across R2 in Fig. 2
the rate of oscillation of 01 will increase or
speed up. Second, by adding a slight amount
of forward bias to 02 through a 220 k
resistor we will in effect change, electro
mechanically, the point at which 02 will

Fig . 3. Construction of reed relay.
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Red " E" C ores-SOD kHz
to 30 MHz- JJ. = 10
:: 00 10

1·200-2 2.00" 1.25"
1·94·2 .94 .56
T-80-2 .80 .50
1-68 -2 .68 .37
r-50-2 .50 .30
1-]7-2 .37 .21
1·25·2 .25 . 12
1-12-2 .125 .06
Yellow " SF" Cores-IO MHz

to '0 MHz~ IJ, = 8
1-94·6 .94
T-BO-6 .80
T-68·6 .1-3
T-SO-6 .SO
1·25-6 .25
T.12-' .125
Blad " W" Cores-30 MHz

to 200 MHz- = 7
1·50·10 .50 .30 .19 .60
T-37·10 .37 .21 . 12 AS
1-25-10 .25 . 12 .09 .40
T- 12· 10 .1 25 .06 .05 .25
FERRITE BEADS: .125" x .1 2S" , 11. = 900 . With Spec
Sheet & App lic<ltion Notes Pkg of 12, $2.00
KllOWATI TOROID BALUN KIT: Still only $5.00
EXPERIMENTER'S 2 CORE TOROID KIT-This famous
kit con til ins cores , .... ire . and cha rt s so that you ca n
make you r own hig h Q mode rn inductors for hu n
dreds of p ra ctica l a p pl ications .: $ 1.50

MINIMUM ORDER: S1.00
Please Add 25,- per order

for Pac.king & Shipping

AMIDON ASSOCIATES
12033 Otsego Street

North Hollywood. Calif. 91607

Hy-gain was
56DT 39.95
46DT 29.95
36DT 19.95
2TD t reps 14.95
WANTED : General Coverage
in Good Shape.

ANTENNA SPECIALS

H C J ELECTRONICS

TOROID CORES

E. 8214 SPRAGUE
Spokane. Wash. 99206

Electronic Keyer and Monitor
+Trans in or ized ; relay outpu t .
+ Key bu ilt-in , w ired , ready to ope rat e .
+Con t'"uou~y lIar;able spel\Ps 5 ·50 WPM.
+Pen light cell s o r 6 V e l'l t e rna l source.
+ Key co ntacts adjustable .
+Push sw itch o n back. au t omat ic o r semi·automatic o p era tio n.
+Oo t ,space ra t io adjustabl e .
+Va, iab le t o ne co ntro l o n mon itor .
+Key er 3 % 1'1 5 % 1'1 1 Y.i . Weight 2 Ihs.
+Unco nd it io n a l o ne year gu aran t ee.
Calif . deale rs ' Scott Radio, Long Beach;
Wireless Shop Inc. , Va lle jo, C ali f.

DEALERS WANTED

W6PHA - GLOBAL IMPORT CO.
BOX 246, EL TaRO, CALIF. 92630
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THE EASV WAY!
• No look, To Reod
• No Vbuol Gimmick.

To Dhtrad You
• Just Lllton And Loarn
Bcued on modem psychological
techn iques-This coune will 10k.
you beyond 13 w .p.m, In

LESS THAN HAlf THE TIMEt
Ava ilable o n magnetic
tape. $9.95 · Cassette. $ 10 .95

-

Yes... yes... yes. .•here is a
go ld en opportunity to
blow y ou r m ind on 3 0
back issues o f 73. You
send u s $5 in n eg o tiab le
secu r iti es. cash or check
a nd we will send you an
unbelievabl e misc ellany
of thirt'{ differe nt (all
different) b ack issua~
all from t he 1960- 1960
era. T h ese are all rare
collectors item. . Every
o ne could likel y b e w o

rth a fortune to y o u . Who k n ows. you m ight
even find a rare Janua ry 196 1 in t his pilei We
don't eve n k now what IS In t h ese packages. To
keep costs d o wn we ha ve had these m agaz ines
packed into slo ppy bundles b y' the Chim p s
fro m Benso n's Wild An imal Fa rm (ne arb y).
Watc h out for b anana sk ins, - If you w a nt
specific issues o f 73 they are ava ilable at the
low low (hi gh) price o f $ 1 each . Unless w e
d on' t have them, In wh ic h case t h e price is
h i.ohe r, - How a bout send in g a b und le to a O X
frie nd? Bac k issues of 73 a re w orth their weight
in un ic orn dung in most c o u n t r1 es. - Mo ney
rece ived wit h ou t a shipp ing add ress will be used
fo r beer.

Albu. Itnt.I". Ih~ 12"
LP', 2% hr. In,trueU...

ONLY $5.00
p os tp ai d w o rldwid e

73 Magazine Peterborough NH 03458

BACK ISSUE GUNSMOKE !
30 , count 'em 30, st upendous tremendous
(more handbooks than magazines) fascinat
ing enormous devastat ing incredibly ener-
vat ing back issues of 73 .
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conduct grving us the 3 to I ratio for a
proper dash to dot relationship.

The sidetone circuit, which remains to be
explained, can be eliminated if you don't
need it. However, its function is desirable, if,
like me, you want to hear what you are
sending when you use a SSB rig for CWo The
sidetone circuit extracts its information, like
the relay and keying transistor Q3, from the
collector of Q2. Two logic switches, Q4
which shapes the sawtooth to resemble more
a square wave and Q5 the sidetone switch,
are used. To explain more easily, when Q2
collector is on Q4 is off and QS is on. Since
QS's collector has about 10-12 volts on it,
this means the unijunction sidetone oscilla
tor has a supply voltage allowing it to run at
an audio frequency approximately ISOO hz,
which is heard through the speaker in the
Base No. I lead. The speaker may be 4 to SO
ohms, whatever you have in your junk box.

As for adjustment of the threshold pot, it
can be achieved in a number of ways. The
best is with a de scope and applying a supply
through the reed switch adjusting for a 3 to
I ratio on the scope pattern. Next, just listen
to the sidetone oscillator and adjust until the
proper character is heard. Last, use a YOM
to observe aRMS 3 to I ratio of collector
voltage of Q3. If for any reason the ratio is
difficult to achieve, adjust the threshold pot
for dash character and change the 220 k bias
to set the proper ratio. If the parts described
are used, you should have no problems with
your keyer adjustment.

Rather than buying different makes and
styles of transistors, 1 thought it well to use
only two different ones. The unijunctions
2N2646 and switching transistors 2N30S3
NPN both are available at most parts houses.
The only unique component is the reed
relay. Due to the use of eight small I.S volt
penlight cells as a source of supply, a low
current reed was used. I purchased a I amp
Magnereed WI 02X with gold contacts from
Allied Radio of Chicago. You will note total
current consumption is about 20 25 rna.
Exclu ding resistors, capacitor, speaker and
pots, the reed and all semiconductors will
cost about $10. Not bad considering what
keyers go for these days. See you on forty
soon, I hope.
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LETTERS
Dear Editor.

First of al1 I want to tell you how much I
support your idea of a magazine that would be for
Novices, SWL's and CB'ers. You see, I'm only 12
and haven't quite got my Novice yet (I hope to
soon). But I would mainly like to ask you about
this: I support Barry Goldwater's Senate Joint
Resolution 27 as d o many others. As yo u know,
this bill would allow immigrant radio amateurs
(permanent residence ones) to apply for a W
license.

Steve Antosh
1524 North Oklahoma Avenue

Shawnee, OK 74801
Readers - Je t your Congressman know you care.
Write today.

Dear Wayne.
T he article on Broadcast Engineering in the

August issue of 73 came somewha t late for me as I
had gotten a job with WCWA AM & F M here in
Toledo early this summer. This type of work is fun
as well as profitable fo r a ham who is willing to pu t
just a little time to study. As I am only 17 and a
Novice, it woufd be no major undertaking for one
who is more experienced in electronics. To show
how it can be helpful to a younger person, I was
employed as a replacement engineer for summer
vacations and was able to buy a car just in one
summer, and I was kept on as a weekend man
when normally just the annou nce r is on duty. This
is going to help keep me in college where before I
wasn't sure if I could affo rd a second year. Keep
the good articles going!

Rusty Kinner WN8ZID
736 Holland Sylvania

Toledo OH 43615

Dear Wayne,
Please accept my since re thanks and appreci

ation for running the Staff series: Getting Y our
Extra Class License. Although it is not yet com
pIe te, I used the published parts to good advantage
in taking and passing the Ex tra Class license when
the FCC came to Hartford earlier this month.

It is well written and simplifies difficult theory
to the point a non-technical person as myself can
properly learn the reason WHY some thing is so,
and not merely memorize by rote, a paraphrased
manual.

Ted Melinosky K1GUD
Frederic Road

Vernon CT 06086

Dear Wayne,
The reason you haven't received any manu

scripts from me for a while is a long story-an
almost unbelievab le story -I'll bw den you with it.

About three weeks ago, while working o n
another article for 73, I decided to update my
inverted vee. The old clothesline rope kept break
ing so I thought I'd go sexy and buy some
polypropolene rope. I went to a reputable hard
ware store and ordered 200 feet of the stuff. The
dumb broad tha t wai ted on me handed me the
spool and told me to stick a finger in each end. Me,
a bigger fool, did ! She ran down the aisle about

70

twenty feet before I realized that the inserts were
metal and that the pencil sharpener action was
rapidly putting a good point on my index fingers.

I dro~ped the spool and bled all over the place.
She didn t say she was sorry, but she did toss me a
couple of Bandaids.

So for a week I had both index fingers all
wrapped up and very, very sore. I couldn' t type.

Last T uesday, with my index fingers about
healed, I was' in stalling some plastic water piping
and was using my. Swiss Army jack-knife. The
blade closed up on me and went right through the
nail and over half of the middle finger of my right
hand-the tip hung off. I puked, called the ambu
lance and went to the hospital. T hey sewed the
silly thing back on and pu t a bandage on it.

It is that finger that, when raised singu larly
from a closed fist (shades of Jackie Mason), can get
you a fat lip , for it has far reaching implications. It
throbs like mad and I have come close to getting
that fat lip on any nu mb er of occasions since
Tuesday. Because it does throb, I have to hold the
arm up and keep the other fingers away from it.
So, as I walk around, it appears as if 1 were giving
everyone the finger.

When the big bandage comes off the digit ['U be
back at the typewriter and get more articles to
you.

Bob Manning
Box 66

West Rye, NH 03891

Dear Wayne,
Many thanks for the Augus t article "T he Gene

sis of Radio Reception." It was interesting and Bill
Hood appears to have done considerable research
on the subject. But Mr. Hood didn't research one
area well enough. Marconi was NOT " the first to
use radio waves over a great distance . .. able to
transmit for several miles." Through the arduous
efforts of Thomas Appleby W3AX it has been fully
documented that the honor belongs to Doctor
Mahlon Loomis, a Washington, D. C. dentist. The
89th Congress passed a Joint Resolution to this
effect in 1965.

In 1864, Dr. Loomis invented the first wireless
telegraph communications system and in 1866 he
demonstrated two way wireless communication
over a distance of eighteen miles between two
Virginia mountain peaks. In 1869, Loomis peti
tioned the U. S. Congress for a $50,000 grant to
develop his system (it was refused). In 1872 ( two
years before Marconi was even born), Loomis was
granted the first patent (#129,971) ever issued by
the U. S. Patent Office for a wireless system.
Finally, in 1873 , the U. S. Congress granted him a
charter incorporating the Loomis Telegraph Com
pany.

Dr. Loomis was a far sighted man as well as a
unique scientist . He envisioned world-wide com
munications using his wireless system and even
developed a means of elec trically fertilizing his
garden by sending a current through underground
wires. In 1860, befo re his wireless years, he
replaced the battery system of a 400 mile telegraph
line with a kite system that tapped the electrical
char~es 01 the upper atmosphere. And Loomis
didn t neglect his profession. He is acknowledged
by the dental profession to be the inventor of
artificial teeth and held U. S., British and F rench
patents fo r the false choppers. O ther paten ts
included the electrical thermostat and a cuff or
collar fastener.
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FLASH!
The FCC announced September 24th that they hat! decided to abort
the further changes in the CW bands set for November 22nd. Ditto the.
further changes in six meters. The changes in the phone allocations will
go through as proposed.

Until recently most of Dr. Loomis ' accomplish
me n t s we re un recognized. However, Tom
Appleby's interesting book "Mahlon Loomis, In
ventor of Radio " has given credi t to th is remark
able man. The book can be obtained directly from
W3AX ($3.25) at 54 15 Connec ticut Ave., N. W.,
Washington IS, DC.

Wm. B. Shepherd W3ZSR
12.000 Twin Cedar lane

Bowie MD 20715

Dear Wayne,
Here are my comments on the Diamond letter

in September (p.154). First, I wonder if Mr.
Diamond is a ham and if so why he doesn't give his
call? I also wonder if he is an "Engineer" (register
ed professional engineer) in the State of California?
Any examina tion is hard , even the fir st phone, if
you don' t know the answers. My son (16) passed
his General today and did not do it by mem
oriza tion. He learned the theory! The broadcast
industry also has its six-week wonders with first
phone tickets gained by memorization. I had my
commercial license before I got my ham ticket, but
perhaps it was "easy" when I took the exam 18
years ago . J have been on the air for 16 years on
AM-F M-8SB-ew-RTTY and have built more equip
ment than I care to remember. I now use commer
cial gear and so does W0BL (KATZ), W08K
(KXOK) and W0LWG (KWK), all chief engineers.
We have all been around a few years in the
broadcast and ham game and when we hire a
technical person, a ham license is his best recom
mendation!

Melvan Hart Wf)18Z
WIJ

St. Louis MQ 63101
(con t inued on page 132)

NO-NO Frequencies
Here is a list of frequencies you are no

longer able to use, courtesy of Incentive
Licensing. This may be a bit easier to fo llow
than the lo ng lis ts of permitted freq uencies.

License 2 2 Nov., 1968 2 2 Nov. , 1969
Advanced 3,500 - 3,525 3,500 - 3,525

3,800 - 3,825 3,800 - 3,825
7,000 - 7,025 7,000 - 7,025

14 ,000 -14,025 14,000 - 14,025
21,000 - 21,025 21,000 - 21,025
21,250 - 21,275 21,250 - 21 ,275

Genera l & 3,500 - 3,525 3,500 - 3,525
Condi tional 3,800 - 3,850 3,800 - 3,900

7,000 - 7,025 7,000 - 7,025
7,200 - 7,225 7,200 - 7,250

14,000 - 14,025 14,000 - 14,025
14,200 - 14,235 14 ,200 - 14,275
21,000 - 21,025 21,000 - 21,025
21,250 - 21 ,300 21,250 - 21,350
50,000 - 50,100 50,000 - 50,100

Technician 50,000 - 50,100 50,000 - 50,100

SCHEMATICS AVAILABLE FROM 73
$1.00 each

AAA-15 from June 19 6573, page 78.
AAC-27 2 M Guard Channel Receiver.
SSB Transceiver, Nov. 1961 73, p age 23.
R508/ARC, June 1965 p age 48, before & after.

73 Magazine, Peterborough. N.H. 03468

•

~\\~ #4764 15.750 KC $995 ~ ~:7~~r~:.~.~. ~r.9~C Gen
#4761 31.5 KC $9.95 ~ #4763 126.0 KC $ 19.95

Please Inclu de $1.0 0 for p o st age & handling .

A sk f or new free flyer 969Dl out December 1st.

THE DENSON ELECTRONICS CORP.
BOX 85. ROC KVILLE . CONNECTICUT 06066 Phone: 203-875·5198
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E. H. Conklin, K6KA
Box I
La Canada, CaUf . 91011

Transistor Power Supplies

Fig. 1. C ircu it for Obtaining b ot h plus and
m inus s ix vo lts to ground .

Although the id eal situation may well be
to leave factory-made equipment as is, with
out modification , it is sometimes necessary
to add some function or accessory. When
this is done , it is most desirable to leave the
equipment unaltered if possible or, at least,
so little modified that it can be restored to
"mint" condition in a few minutes. Even
wit h such a limitation, there are many things
that can be done.

Some equipments provide jacks or sockets
from which filament and plate power can be
taken for such devices as vhf converters. The
additional load, however, will add to the
transformer heat and may exceed desirable
limits. On the other hand , accessories which
use transisto rs may draw so little current that
the savings of t he power in one tube heater
in the equipment may actually provide more
than enough power for all accessories that
might be added.

Batteries and added power supplies have
some bulk and may involve inconveniences of
interconnection. On the other hand , the
filament transformer in the original equip
ment can be used conveniently in almost
every case. Let us examine some of the situa-

Fi g. 2. Vo ltage doubler circuit. 28 has
negative grounded . 2C has positive grounded .

tions and solutions to the transistor power
supply requirement.

It may be assumed that most existing
amateur radio equipment using receiving
tubes has a 6.3-volt filament transformer, one
side of which is grounded to the chassis. For
transistor use, sometimes this voltage is a bit
low, and it may have to provide both posi
tive and negative polarity to ground in a de
supply. In a few cases, the accessory may be
designed to include transistor circuits which
are carefully left ungrounded for dc, with by
pass capacitors isolating the circuit from any
connections that might reach ground. Coax
ial cables, for example, may have to be pro
vided with two blocking condensers-one for
the inner conductor, and one for the shield
braid.

A very simple circuit for obtaining both
plus six volts and minus six volts to ground
appeared in the "Der Kleiner Keyer" articles
in 73 for September, 1965 , and May, 1966.
This is shown in Fig. I. Actually, the voltage
varies considerably depending upon the for-
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Coaxial Dipole Antenna
, Connector . . . Rugged,

Watertight
Weatherproof, st ro ng. Aluminum
hous ing, ru stproof parts, steati te
insulati on . Dependable connections
under all cond itions.
# CC50 $6.60

Fig. 4 , By combining ci rc u i t s in 3A and 3B,
we c an get up to 30 volts out at no load.

Fig. 3 . The filament t ransfo rmer can be
ground ed. 3 A is negati ve grou nded and 3 B
has the p o si t ive groun ded .

Coax Switching Sure
and Easy
Sing le pole, 2 position, UHF-type
connecto rs , rad ial mounted .

# 550.4-2 $10.20
Si ngle po le, S position. UHF-type
connecto rs mounted on back plate.
# 590G $11.55

TVI Low Pass Filter 1 KW
85 db on TV bands, 52 ohms charac. im p.,
80-10 mtrs. 11."x3"x2'".
#425 $22.50

Wri te for complete catalog and prices

Barker & Williamson, Inc.
Canal Street, Bris to l. Pa. 19007. (215) 788-5581 .

such power supplies when using a grounded
filament transformer , must be isolated from
chassis ground. The usual 6.3 v transformer
in radio equipment will produce 15 volts
under no-load conditions in this doubler cir
cuit.

By moving one capacitor to the other end
of the transformer, a slightly different cir
cuit is obtained which allows one side of the
6.3-volt filament transformer to be grounded
to the chassis without isolating the circuits
fed by a rectifier and filter connected to the
transformer. This is shown normally for posi
tive output as in Fig, 3A, It can be reversed
to provide negative power as shown in Fig. 3D.
In each case, it produces 15 volts under no
load.

At the expense of isolating circuit grounds,
the circuits of Fig, 3A and Fig. 3B can be
combined on the same 6.3 v filament trans
former, as shown in Fig. 4, to produce a no
load voltage of 30, This may seem a little like
lifting oneself by his bootstraps, but it is a
great convenience for producing voltages for
transistor gadgetry in existing tube-type radio
equipment. , , ,K6KA

+ IS voc TO GROU ,,"O

+

3 0 'IDe

•

-1 5VOC TO GROU ND

, .

ward resistance of the diode, the size of the
series resistor (which with othe r circuit re
sistance must limit the charging current of
the capacitor-practically a short circuit - to
a safe surge value for the diode), and the
amount of bleeder and useful load.,

In addition, there are several voltage-mul-
tiplying circuits described by Jim Kyle and
Murray Baird in 73 for Febru ary, 1966, and
December, 1965, A widely-used doubler sup
ply is that shown in Fig, 2A, Two diodes in
each leg-a total o f four- are used in the SB
400 for the 800-volt supply. Eight in each
leg on an 80o-volt transformer without pro
tective resistors or capacitors across the di
odes, but with resistors on the series electro
lytic capacitors, furnish roughly 2,000 vol ts
at a kilowatt in the SB-200.

The above circuit inay be redrawn as
shown in Fig. 2B with grounded negative;
but it can be arranged as in Fig, 2C for
grounded positive. The same transformer can
be used in two such supplies, provided that
all circuits fed by one power supply are iso
lated for de from the circuits fed by the other.
Also, because both ends of the transformer
are above ground at de, the circuits fed by
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Bias Clifford KUnerf, WB6BIH
520 Division Street
National City, CA 92050

Without Curves

r - - - - --..----<> + Vcc

'------.....----0 - Ve e

Fig . 1. Transistor bias c irc u it . This is on ly f o r
d e values and cou p ling and bypass c a p acit o rs
have b een omitted.

(I)

. ' C

.\ ""
VSE '--.

"

It is frequently helpful to draw a rough
sketch of the circuit action with use of these
two current and voltage points. Fig. 2 shows
how we can illustrate the "switch" action of
the circu it. The two points are plotted, first
where the current is ma ximum and the
voltage is zero, and then where the current is
zero and the voltage maximum. Between
these points a st raight line is drawn to show
what the current and voltage in the col
lector-emitter connect ion does. The col
lect or voltage (and current ) must travel up
and down this line to give the varying (ac)
out put signal. For maximum effectiveness in
class A we mu st adjust the bias to put the
co llector current (and voltage) somewhere
between these two points on the line. This
bias point is where the transistor circuit rests

flows. With Vb high , the transistor is turned
on and Vee is zero. This is the maximum
current point where the collector current, Ie,
is given by Ohm's law as :

E to ta l Vee
Ie = R total - R'-:cc-7+'"Rne::--

Many amateurs have the impression that
transis tor bias design requires complica ted
calculat ions, and detailed graphi cal analysis.
Complete gain and frequency response cal
culations usually do require quite compli
cated analysis, but the basic calucula tions
fo r getting a circuit to work are within the
capabilities of almost all experime nters. This
article is presented to show that a few simple
calculat ions before assembling a circuit can
elimina te a good deal of guesswork and
ex perimentat ion that can be be tter spent on
o the r problems.

Class A Bias Circuit

Fig. I shows the familiar class A bias
circuit. In the discussion for this circuit we
will deal only with de bias values. As a
review, Fig. 1 shows some of the important
voltages in the circuit. Vcc is the supply
voltage, Vb is the base voltage supplied by
the voltage divider Rl-R2 , and Vre is the
voltage drop across the emitter resistor. Vbe
is the forward biased base-emitter junction
voltage drop . In silicon transistors Vbe is
about 0 .6 volts, and in germanium transis
tors this is about 0.2 vo lt . To simply explain
how this circuit operates, we will visualize
t he effect of changi ng the RI-R2 ratio.
Changing this ratio will either increase or
decrease Vb, and thus change the bias on the
tra nsistor. As Vb is increased the transistor is
increasingly forward biased, and the col
Iector-emitter cu rre nt increases. Think of the
transistor as a swit ch. The base bias contro ls
the collector current so that the collector
and emitte r are the two terminals of a switch
with t he base as the handle. With the
transistor turned off the co llector emitter
voltage, Vee, is equal to Vee, and no current
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R;: RE + Rs'FE

v"

•

Ie

•

Fig. 4 . Base-emitter simplified circuit. Some
values are changed to the collector-emitter
side to find Ie.

Vb is obtained from the voltage divider
formula :

Vb - VccR2-""IIT"T"in (3)

1·v.

•

•

•

,.

POINT

,

VMAll.;: v

•

•

V<c
Rc + R[

r IolAX ;

,

Ie

•
Fig. 2. Collector voltage and current. The Q

point is where the current and voltage rest
with no signal.

with no signal, and is called the quiescent
point or Q point. The location of the Q point
will vary with the type of transistor and circuit
requirements, but it is usually placed toward
the middle of the line. This is shown in Fig.
2. The major portion of this article will be
devoted to finding bias values to set the bias
at a specific Q point.

Simplified Base Circuit
The circuit of Fig. I can be simplified to

the circuit of Fig. 3 by combining R I and
R2 and showing Vb as a separate battery. By
making some approximations Fig. 3 can be
further modified to Fig. 4. This is possible if
we assume that the de current gain, hFE, is
much greater than one, and that the collector
rent. Rb is the equivalent resistance of RI
and R2 in parallel :

Rb = RI R2 (2)
RI + R2

(6)
Re

~----~-<> + Vee

/ ~

I e

To transfer to the collector-emitter side of
the circuit, Rb must be divided by hFE to
account for the amplification effect from
base to collector. Now in Fig. 4, we have the
relation between the base voltage and the
collector current in one simple circuit. The
equivalent resistance in Fig. 4 is the sum of
Re and Rb transfered to the collector
circuit. The equivalent resistance. R. is

R = Re + Rb . (4)
hFE

Vbe is shown as a battery.
To mathematically show this relation

between Vb and Ie, we use Kirchoff's and
Ohm's law around the loop of Fig. 4. Taking
the sum of the voltage drops :

Vbe + lcR - Vb = 0 or
Vbe + IcR = Vb (5)
Take a look at what we have now. If we

know Vee, Rl, and R2, we can use equation
3 to find Vb. Equation 2 will get Rb. Vbe is
either 0.6 or 0 .2, depending upon whether
the transistor is silicon or germanium. R can
be found from equation 4 with hFE and Re
specified . We can now use equation 5 to find
Ie. With a little algebra,

Ie = Vb· Vbe
R

L ... -o - Vee

Fig. 3. Equivalent bias circuit. R 1 and R2
are combined into Hb, and Vb is represented
by a battery .

v. :L

"
The previous discussion has shown the

relations between voltages, resistances, and
currents in the bias circuit. In the next
section we must make a few decisions and
reverse the process to find the circuit para
meters.

Determining Circuit Parameters

The most important thing to first con
sider is the stability factor, S. A simple
formula for S is
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Thus the complete path that we must take
has been outlined. In the next section we
will pull a transistor out of the junk box and
see how this procedure works.

Designing a Bias Circuit

In a project with a vfo, I found an old
2N910 to use for a class A buffer between
the vfo and a following class C stage. A
check of the manufacturer's specs revealed
the following numbers :

- .406 K.8K
133

.4K +Re+ Rb_
hFE

R=

hFE = 80 min. to 200 max. (at 5 rna)
BVCBO = 100 volts
Pt = 1.8 watts (with heat sink at 25°C)
After brief consideration, the decisions

about the Q point were made. Since the hFE
ratings were given at 5 rna, this was selected
as the Q point. Vee was chosen as 22.5 volts
because this was the voltage available, and is
within the manufacturer's ratings. With the
Q point at the center of the line as in Fig. 2,
the maximum Ie is twice the Q point Ie, or
lO ,ma. To determine the actual value of hFE
of the transistor, it was inserted into a bias
circuit with variable resistors and the hFE
was measured. Most experimenters probably
have some method of testing transistors to
determine this parameter. In this case the
hFE was found to be 133. This is only good
for the conditions of the test, and is only an
approximate value. Since this circuit might
be used along with tube amplifiers, a low S
factor of 3 was chosen for Vre. More details
on the selection of these parameters will be
discussed later, but now we just want some
values to work with to test our equations.

The total resistance in the' colJector
emitter circuit is determined from the maxi
mum Ie and Vee:

Rtotal = Vee (10)
Ie maxrrnurn '

where R total is the sum of Re plus Re as in
equation 1. From this we obtain:

Rtotal = 22·~Ov~~ = 2.25 K ohms.

For a voltage drop of two volts across Re,
with Ie equal to 5 rna (at the Q point) we
use Ohm's law:

R = Vre = 2 volts = 400 ohms.
e Ie 5 rna

Now that Re is known, Re can be found by
subtraction:

To find Vb R must be found. From equation
4 we have

Rb = Re(S_I) = .4K(3-I) = .8K = 800 ohms

Re = Rtotal-Re = 2.25K-.4K = 1.85K ohms.

With Re known, Rb can be found from
equation 7 with S factor as three. Equation
7 becomes

(7)

(9)R2 = RI Vb
Vee - Vb

S=l+ ill>
Re

Like some of the previous equations, this is a
simplified approximation that will make
calculations easier. Actually S might be
beller called the instability factor because
the larger S is, the less stable the circuit is..
Stability will be discussed in greater detail
later, but if a circuit is said to be stable it
simply means that it keeps its Q point at the
same spot. A look at a few commercial
designs shows that a factor of ten is a
common value for S. For high reliability
designs, S may be as low as three or four.
For amateur circuits where temperature vari
ations are not severe, values of twenty or
more may be used.

Looking at equation 7, we see that the
main determining factor for S is the ratio of
Rb to Re. Since this is only a ratio, we must
turn to other information for absolute val
ues. This further information is supplied by
the voltage drop across the emitter resistor.
Many commercial and military designs use a
voltage drop of two to four volts for Vre.
Vre is obtained from Ohm's law by

Vre = Re Ie (8)
Now we have all the informa tion neces

sary to design a working bias circuit. We first
decide on the Q point which determines Ie.
Next a value for Vre is selected. Using
equation 8, Re is found. Using equation I
with the maximum Ie, Rc is determined. By
picking an S factor Rb is obtained from
equation 7. With equations 4 and 5, Vb is
determined. Since we know Vb, Vee, and
Rb, we can use equations 2 and 3 to find R I
and R2 . This gives two equations with two
unknowns, making an algebraic solution
possible. The solution to this problem results
in the following:

R I = Rb V,J;; and
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(I2)

Using equation 5, Vb is determined.
Vb ; Vbe + IcR

; 0. 6 + 5 ma x .406 K ; 2 .63 volts

The 0.6 volts came from the fact that the
transistor is silicon , and Vbe is 0.6 . Now that
we have Vb , RI can be found in equation 9.

RI ; Rb Vee; 8 K 22.5 volts ; 685 K
'Vb ' 2.63 volts .

Also R2 can now be calculated.

R2 _ RI Vb ; (6.85K)(2 .63 volts) ; 91K
Vee - Vb 22.5 - 2.63 volts .

Well , there you are. The values can now
be applied t o Fig. I and we have an
amplifier. However, y ou may have some
trouble finding all the precise resistor values
at your neighborhood electronics store . I
picked the closest values I could find, and
wenl through the calculat ions again. I ob
tained a calculated Q point of 4.95 ma
which ' is quite close t o the desired value. By
breadboarding the circuit, the current was
quickly measured. The current was 4.8 mao
This result is quite good considering the ap
proximations used. Even if exact formulas
were used, the values of the resistors could
not be specified exactl y, and even if we
measure the hFE of the transistor, it will
change considerably at other temperatures.
Thus , there is little point in using calcula
tions that are any more precise than is ne
cessary .

Bias Stability

As was stated previously , o ne of the most
important considerations before designing a
bias circuit is circuit stabili ty . By using
regulated vo ltages and fixed resistances in
the circuit o nly one thing is left to cause bias
changes-the transist or. There are three fac
tors tha t can change in the transistor, either
with different environments or with differ
ent transist ors of the same type. Professor
W. L. Brown of t he San Diego State College
School of Engineering has presented simpli
fied equations t o show the effects of these
three factors .

The fir st fa ctor is ICBO, the leakage
current. The change in Ic can be approxi
mated by

Ale ; AICBO (I + Rb)
le le Re (I I)

The change in collector current from equa
tion I I is in percent of the Q point current.
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The change in ICBO will usually have to be
determined from man ufacturer's specs or by
experiment. However by the use of one
simple measure, this effect can be completely
eliminated from our calculations. If we use
sili con transistors instead of $ermanium,

this co nsideration can usually be neglected.
As a matter of fact, silicon transist ors are
much more widely used than germanium.

The second effect to be considered is
the change in hFE. The hFE of .transistors
o f the same type may vary over a two-to-one
spread or more. There is a manufacturer who
makes transistors that are each marked with
its own hFE by attaching an IBM card to
each transistor. When a large order co mes in
the transistors are simply sorted for the
desired specifications and the number of the
ordered transistor is marked on each tran
sistor. There is very little point in making
the hFE very precise because it may change
by a factor of two to one with temperature.
However, with the knowledge of how the
change in hFE affects the change in Q point
current , we can design the circuit to mini
mize this effect. The simplified formula for
this is :

Ale AhFE Rb
Ie - hFEI hFE2 (I + Re ),

where hFEI and hFE2 are the minimum and
maximum values of hFE. We again see that
the old familiar Rb over Re factor (or the S
factor minus one) must be small for the
change in Ic to be small. However, there is
anot her factor that is interesting. Suppose hFE
changes from twenty to thirty, giving a
change of ten. With S equal to five:

A:~ _ 2~OX\~5 ) ; .0835 ; 8 .3 5%

This is a small change, but suppose we use a
transistor with a hFE of two hundred to two
hundred and twenty. This is still a change of
ten in hFE but

Ale 10 x (5) _ _
Ic - 200 x 220 - .00113 - 0.113%

which is a much smaller change. So by using
a low S factor and high hFE, high stability
can be secured.

The last important factor in bias stability
is the effects of change in Vbe. The change
in Vbe is rather predictable and is usually
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(13)

about -2.5 millivolts per degree centigrade.

t:.I c t:.Vbe-Ie Vre
is the simple equation for the effects of
cha nge in Vbe. This brings us to the fact
previously pointed out about Vre. High
values of Vre will minimize the effects of
Vbe because Vbe and Vre are both in the
base circuit. The large value of Vre will tend
to overshadow the small changes in Vbe. As
previously stated , the voltage fo r Vre is
usually about two t o four volts in commer
cial and military designs. Note t hat it is the
voltage that is important, and just having a
large Re will not help if the co llector current
is small.

Don't go too far in trying t o make a
circuit more stable. If a value of Rb over Re
is one or less a point of diminishing returns
results. The gain of the circuit will suffer
because of the low resistances t hat tend to
load down the signal. Also , a small value of
Rb in the R J-R2 voltage divider will pull
considerable current fro m the power supply.
This current drain is essentially wasted be
cause it does not contribute to amplifi-

cation , If the unit is to be used portable or
mobile, this will become an important con
sideration because of shortened battery life
and low efficiency.
Conclusions

The first part of the discussion may have
seeme d a bit detailed, but the actual design
of a bias circuit actually only takes a few
minutes with pencil and paper. A litt le
practice and experimentation will result in a
good deal of satisfact io n. It really gives quite
a feeling of " power" to be able to make
some marks on a piece of paper, and then
built a circuit that works exactly as you
predicted. Even though most of these calcu
lat ions are not exact, the results will be very
close. In small signal class A audio ampli
fiers, a shift or error of as high as thirty
percent is usually acceptable anyway. Even
though calculations are not made, the simpli
fied formulas present an in dication of how
the circuit works, which is also helpful. So,
the next time you design an amplifier, check
a few of these equations first to be sure that
your endeavor will be a success.

... WB6BIH
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FM Receiver

Malcolm Oakes K6UA W
4834 Carmelynn.Street
Torrance, CA

Tweeker

I've found that the singlemost piece of
needed test equipment by the amateur on
FM is a receiver alignment generator. Most
of us, however, do not have access to a signal
generator. (Come on now, you wouldn't
really caU that TV thing a signal generator
would you?)

The unit to be described is a very
functional device that will aUow you to
scrape every ounce of sensitivity from your
receiver. The generator can be built so small
you can carry it around in your shirt pocket.
Compactness, combined with its battery
powered portability make it ideal for ser
vicing mobile receivers. Stability? It's crystal
controUed and is as good as the rock you
plug in (you obtain the rock from your
transmitter). Output reactance? Nearly zero
degrees, aUows proper tuning of rf stage. The
attenuator shown does not have a great deal
of dynamic range due to distributed capacity
of the potentiometer. However, I said
before, the unit was "functional" and it is
just that. The signal can be attenuated into
the noise and brought up to approximately a
30 uv level; overly sufficient for a normal
alignment.

Construction

The circuit layout is not particularly
critical, and if laid out in a manner similar to
the schematic, no problems should be en
countered. The attenuator section should be
completely shielded away from the oscillator
and multiplier stages, so rf leakage will not
be a problem. A crystal socket should be
provided so the unit is versatile for any
frequency. However, if you plan on using it
on only one channel and can spare a crystal,
build it with the crystal inside. Two glass
piston screwdriver adjusted trimmers must
be provided (to "rubber the crystal" and
tune the output to resonance) as front panel
controls.

Circuit

Transistor Q1 in the first stage is a crystal
oscillator which is very loosely coupled to
Q2 the multiplier. This stage is biased into
"class C" so as to multiply the 6 mhz crystal
24 times, up to the two-meter band. (3 mhz
crystals will also work at a multiplication of
48.) Another important function of this
stage is to attenuate the oscillator output
(about 6-7 volts peak-to-peak) to a level
usable at the two-meter frequency for align-

"

ATTENUATOR
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PL OR 8NoC
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"
I
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I
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"...
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•
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Fig. 1. Schematic diagram of Tweeker. The registor marked
• may have to be changed to one of lower value if the rec 
ommended transistor is not used .
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Shielded rf Chokes or Coils?
The tighter we pack radio frequency

circuits, the tougher become the problems of
shielding. To be efficient, a shield has to
either reject or absorb the rf energy. Of
course we can use toroids, and, not to
belittle them, they are now being used in
commercial hf equipment to good advan
tage. Toroids have one disadvantage. either
they have one turn or a multiple of that, or
they don't. And, winding them for high
inductance takes time or a machine.

-~

Pot cores are nearly as good for the
self-contained shielding effect. They are very
much cheaper. Plastic bobbins are quite
inexpensive and very easy to wind by hand
or with an electric drill at slow speed. For
moderate values of inductance, no winding is
necessaary. Simply take a pi-wound rf
choke, remove one of the pies (sections),
and slip it into the pot core. No mechanical
tightening or potting is necessary. Q is much
higher than the equivalant air wound coil or
slug tuned coil. If the inductance is too high,
and it usually is, simply unwind turns.

Roy A. McCarthy, K6EAW

ment - 30 to 40 uv. The potentiometer
adjusted attenuator takes the signal down to
a level as desired by the operator.

I developed this unit for use on two
meters. Several have been built and all work
fine. But, for those of you who need a
six-meter generator, this same circuit should
work fine with the only modification needed
being the final tank frequency. (A few more
turns on the coil and a slightly larger
trimmer capacitor.)

Adjustment and operation

Connect the output of the generator to

your rig. Plug in a crystal and tune for zero
(with frequency adjustment) on the discrim
inator (center frequency). Now, looking at
the first limiter voltage, peak the final tank.
Attenuate the generator as necessary to
avoid saturation of the limiter. Repeat as
necessary until a definite peak is reached.

If the generator will not go down into the
noise with the attenuator control, the final
tank may be detuned as necessary to provide
the desired range on the attenuator.

... K6UAW
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A Mate or the Suxin 350

Anthony S perduti WB2MPZ
4740 N ewton Road
Hamburg NY 14075

I have been ope rating the Swan 350
Transceiver for a year and a half and outside
of a few bugs and minor breakdowns, think
that it is a very versa tile and dependable rig.
But I missed having Vox, a crystal calibrator
and select ive side bands.

Swan did make the TCU (Transmitter
Central Unit) for the Swan 240 Tri Band
(80-40-20-) Transceiver. The TCU includes
these goodies plus a built-in speaker, but
unfortunately does not have a side-hand
selector. The Te V is available inexpensively,
so I bought one and adapted it for use with
the 350.

Swan 3 5 0 along sid e the Swan T C U . They
are the same height , length, depth , and
make a n tce.tooktnc pair.

There are a number of different ways to
cont rol this relay. The relay must be in the
de-energized posi t ion to receive on VFO A,

EMITTER FOLLOWE R
+ I ~OV

REG . + 1 7~V + ll~ v

12 .GV
Fe OO AC

F ig . 2. Partial circuit of Sw a n 3 50 . Connec
tions of the t wel ve pin accesso r y sock et to
the Swan 350 c ircu it .

• •I 1- ~ '" I
T ~ t. -,S '" T

ON/OI'" f" I I REl AY
sw r.51( '0 •

l~ :~
>JVVv+ \ ---.1

" 40 1<" ' I
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J ONES
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( . ~PLUG

,
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' 0 0 . 0 0

" e 271(
- !lOY

1 ~, ,
'"- IOV •
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OUT. TRANS
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V IS t2A ll1

TO P IN - 1
VOX SO(I([ T

[ "urT£R
FOlLOWEI'l

~r
TO PIN - I
VI 6£W6

lfJ~ l\~
,m

",.0:
"', 1-

I

2N70G vr
m GEWEi

~
,

"0, ,- -- •~ ---
"

.001 101.

",C I 10
-IOV __ t ,

TO TO
PIN PINJ - I I · ' 2

Fig. 1. Partial c ircu it o f Swan 3 50 VF O . Cut
w ire at X a nd run o ne lead d own to pin No.
11 an d an other lead through a .0 0 1mf cap .
to pin No. 12 of the twel ve pin accessory
socket .

Remove the tube socket, .0 1 capacitor,
1000 ohm resistor cut o ff a small brown
wire from the harness whi ch is attached to
the 12 pin receptacle supplied with the TCU.
Discard these items as th ey will not be
needed .

Install the receptacle in the accessory
hole in back of your Swan 350 and connect
accord ing to Fig. 1 & 2.

The only necessary changes on the TCU
are the rewiring of the VFO selecto r and the
addition of a 12V. SPDT RC Relay . Fig. 3.
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I I to I . The Crysta l Calibrator on the TCU
did not give me much volume in the trans

.. 21.5V

OX
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WB2MPZ

e s
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PIN PIN PIN
- II - 10 -12

TO IZ.6VAC
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+ do
+Jto. , a 1+ 25V (..1 --- 2 ,r-

-1r!80
-:.,. SBH&

, -
0.- r,

o ~ECTOR
TO UODE SW

EAR VIEW +2T5V
v

RE
+

V,
R

•
Fig. 3 . Pa rt ial scnemetfc o f the TCU.
Cha nges o n the T CU V F O se lec tor swttc'r
and addition of 1 2 vdc re lay.

ceiver, SO I changed the 10 pf co u pling capa
citor to a 100 pf capacitor, and now I have
good volume on the calibrator.

Since I have been opera ting with the TCU
it is amazing, how mu ch more enjoyable it is
to o pe ra te and how much easier it is to find
a clear freq uency without losing my original
contact.

12 pin rece p ta c le is installed at bottom
center of photo. Note harness runn ing to
p rinted c ircu it VFO and w here 2 lug t er
mina l strip is p laced.

which is the VFO in the Swan 350 and in
the energized position to t ransmit VFO A.
The only fau lt I have found with the way I
have done it is that the vox relay must
o pera te in ord er to energize the RC relay.
This can be overcome by running another
lead from the TCU to the 350 microphone
jack for relay con tro l. Also by running one
wire, you could eliminate the need of taking
12 volts ac from the filaments of the TCU
and rectifying it to operate the relay.

When you operate the Swan 350 m obile
or without the TCV, a jum per m ust be

installed from pins I I to 12 instead o f from-----------Ham Hospitality
The idea for a Ham Hospitality list in 73 has

brought many enthusiastic replies. We will list,
each month, every new offer for hospitality. Please
send in your name, call , address, phone number,
what hospitality you are offering, and you r in ter
ests. Specify if you are in terested in sta te side
amateurs as well as DX visitors.

Buffalo, N.Y. DX OM!XYL!children, overnight!
dinner, local sigh tsee ing, rag chewing, Sta te Univer
sity. Interests: travel, photography, com puters,
s k i ing , c a m p ing, politics. Dick Eckhouse
WA 2 CVL !W 9EGY, Amh erst , N .Y .
14226. 716-839-3627.

Hobart, Tasmania, Austral ia, OM/XYL/kids, "two
day s. Guidance for tourism, some local sigh ts, lots
of talk . T ry to come first Wednesday of month, to
meet members of W.LA . In te rests: amateu r e lec t
ronics design , human de stiny, fishing, magaz ine
publishing. R. Leo Gunther VK7RG (ex-W6THN),
32 Waterworks Road , Dynnyrne, Tasmania 7005.
Phone: 23-7670.

Dear Wayne,
My wife and I wou ld like to appeal to 73

Magazine and its readers for some help and

hospitality. We will both graduate from Iowa State
University nex t spring and are hoping to visit
Europe for three months before beginning work.
Our hope is to meet with and better understand
our friends' thoughts and lives in Europe.

Our me thod of travel will be wi th Eurail Pass
an d we plan to trave l nor th to Norway and Sweden
and south to Spain and Italy. We wish to co rres
pond with and become friends with Europeans
before we travel in the 13 countries serviced by
Eurail Pass trains.

Below you will find our listing for Ham Hospi
tali ty. T hank you and may we soon have new DX
friends visit us in Ames, Iowa.

Jim and Nan cy Larsen WA0LPK

Washington, D.C. - Annapolis, MD Area . DX
Of\.l /XYL, overnight/dinner, loca l sigh tseeing and
rag chewing. Bill Shepherd WnSR, 12,000 Twin
Cedar Lane, Bowie, Maryland 20715. Telephone
30 1-262-0155.

Ames, Iowa, DX OM/ XYL overnigh t/meals, tour
Iowa Sta te University . In terests: OM- talking, fly
ing, music, occult . XYL-speaks French, art, sew
ing, compu ters. J im & Nancy Larsen WA0 LPK,
587 P a m m e l Court, Ames, Iowa 50010
(515-233-259 1).
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The Ballo UUx

A Calibrator

Finished circuit board.

•

Fig. 1. Usual design circuit.

OUTPUTCRYSTAL SQUAR ING DIVIDE
OSCILLATOR C I R C U I T " ....

Hank Olson W6GXN
Box 339
Menlo Park CA 94025

'".)
I

that the rise-time is fast enough to produce
good, useable harmonics throughout the hf
bands.

The complete rf circuit of the calibra tor
is shown in Fig. 3. Although the circuit of
the Fig. 3 looks complicated, it contains
less than $7.00 worth of semiconductors.

The crystal oscillator (Q I) is a Colpitts
type which operates the surplus FT24 I
crystal in the series-mode. Most hams are
accustomed to operating FT241 crystals (of
the 400 to 500 khz variety) in a parallel
mode oscillator. Apparently the 200 khz
FT24 I crystal is the one exception in this
holder style; so operate it series-mode! The
200 khz crystal was obtained from Jan
Crystals (2400 Crystal Drive, FI. Meyers,
Fla. 33901) for $1.75 plus IO¢ postage .

In several receiver calibrator articles in
the past, the author has used bipolar transis
tors, emitter-coupled logic (ECL), integrated
circuits, junction FET's, and resistor
transistor-logic (RTL) integrated cir
cuits. 1 •2 •3 By now, the idea of integrated
circuits as dividers in 100 khz and I mhz
crystal calibrators should be pretty well
established. The acceptance of ECL and
RTL integrated circuits by hams and experi
menters is underlined by the fact that both
of these logic families are now available in
Motorola's HEP line, at most any radio parts
store.

The calibrator to be described here is one
that uses an admixture of bipolar transistors,
a junction FET, MaS-Digital IC's, an MOS
FET, and a linear IC. Such a unit could only
be called a "ball of wax," because of the
variety of components. We will find, how
ever, that in spite of the differences between
the various components, they compliment
each other very well.

The finished calibrator provides the op
erator with a quite useful choice of fre
quency calibration marks: 200 khz, 100 khz,
50 khz, and 25 khz spaced spectrum lines.
This set of calibration markers is a con
venient one for use with the general-coverage
type of hf receiver.

The design philosophy of this calibrator is
somewhat different than most others pub
lished in recent years. Usually, the crystal
oscillator is followed by a squaring circuit,
and then by dividers, as in Fig. I . This is the
method used in references I and 2. However,
in "The Ball of Wax," since MaS -Ie's were
used as dividers (whose uppermost counting
speed is only 500 khz), the dividers were
followed by a Schmitt-Trigger. This system
is shown in Fig. 2. The Schmitt-Trigger
circuit "speeds up" the waveform, assuring
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Fig , 2. Drawing of the Schmitt-Trigger sys
tem which is used to produce useable
harmonics in the hf band.

Following the crystal oscillator are two
isolation amplifiers, Q2 and Q3. Q2 drives
the MOS-IC divider chain, and Q3 drives the
Schmitt-Trigger when 200 khz output is
desired. Less elaborate isolation gave small
variations in crystal oscillator frequency
when one switched between 200 khz and
100'khz outputs.

The " heart" of the calibrator is, of
course, in the three binary dividers: Hughes
HRM-F/2 MOS integrated circuits. Unlike
other IC's, these are packaged in TO-1 8
transistor cans with four leads. With one lead
for power and one for common, that -leaves
the other two leads for input and output. If
we'd look inside the F/2 , we 'd probably find
a complete J-K Flip-flop, as offered in more
complex members of Hughes' HRM family.
However, in t his simplified binary , only the
"T" (toggle) and "Q" (output) are brought
out of the can. The HRM-F/2 will operate
up to 500 khz and costs less than any RTL
binary, (even less than half of an MC790P
dual-ff) . Three HRM-F/2 IC's divide the 200

CRYSTAL ISO L ATIO N DIVIDE S C HMITT
OSC IL L ATOR .....P LlF IER BY"N" TR IG GER OUTP UT

khz o utput from Q2 down to 100 khz, 50
khz, and 25 khz.

The Schmitt-trigger is unusual in that it
has an MOS-FET in its input stage. This
feature is used to prevent loading the o utput
of any of the dividers o f Q3. An ordinary
Schmitt-trigger, using two bipolar tran
sistors, so heavily loads it s input , that it is
almost invariably driven via an emitter
follower. The use of a fast N-channel MOS
FET gets around the input loading, without
sacrificing rise time.

If it is desired to operate the calibrator
from its own line-operated power supply , a
simple regulated supply is show n in Fig. 4.
An integrated regulator made by Continental
Devices Co. is used because of its low price
and simplicity . The CMC 513-4 looks like
any epoxy TO-5 transistor, having only 3
leads. Inside this wondrous $3 .00 package
are a ll the components to make up a
regulator : transistors, resistors, voltage refer
ence, and even a thermistor to shut down
the regulator when the temperature gets too
high . With a finned clip-on dissipator, the
author has run these little regulators up to
100 rna. The rf circuit of the calibrator only
requires 15 rna, so the CMC 513-4 is more
than adequate for this job. The Philbrick/
Nexus 2 105 IC-regulator is apparently a
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Fig. 5. Illustration of the circuit board lay·
out.

. . . W6GXN
References
I. Olson, H., "A 50 khz Calibrator," 73, Aug. '66,
p.42.
2. Olson, H., "The Mark 11 Calibrator," 73, Dec.
'66, p. 58. .
3. Olson, H., "A Frequency Calibrator for the
V.H.F. Man," 73, Aug. '67, p. 12.
4 . Olson, H., "Ferrites, or What's Mu with You,"
CQ, Apr. '66 . .

Siemens B65651 pot core ; the cost of two
core-halves and bobbin are less than $1.60.

•
The core was clamped together and held
down on the etched circuit board 'with a
nylon 4-40 screw. This core has an air gap in
it, thru which the screw passes; so don't use
metal screws. The ALI60 printed on the
core would indicate that we'd need 112
turns for 2 mh, but 112 turns is nominal.
(The AL number on a core is the number of
nano-henries per turn-squared we wind on
that core.) The tuning capacitor, Cl , is a
Trush miniature ceramic type. Other types
will work, but the board is laid out to fit this
Trush model. The crystal socket is made
from two pin-grips removed from an old
octal socket. They are soldered through the
board and bent 900 to accept the FT241

•pms.
The procurement of parts, especially fer

rites and semiconductors, may prove to be a
bit more difficult than usual. The advantages
offered by the modern components used in
the "Ball of Wax" however, seemed to
outweigh this increase ill procurement diffi
culty. Parts procurement for the unit should
certainly not be beyond anyone working in
the electronic indstry. However, if one does
have trouble getting parts, Stafford Electron
ics (427 South Benbow Rd., Greensboro,
NC) is offering both etched circuit boards
(Part no. ST·Il-69E at $2.50) and a kit of
semiconductors and i.c.'s board ($ 15) for
"The Ball of Wax."

• III V,

CONTINENTAL
DEVICE CO.

J
I CDC 3
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•
100 ~F

- 25 V

>A,
A 200.
S 10 0 . PAO
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INSULATEO

/ "UMPERS

I
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Q3 Q2:

I , \ I

TRIAD IN04003 OR
F040X MOTOROLA

Ir-...,...HEPt"irt-r--{]~~

'A'I AMF!

TRIAD F40X
( CONNECTIONS

I CDC ' 13 · 04
\

Fig. 4. A simple regulated power supply for
the calibrator .

There are a number of points about
construction and materials that should be
mentioned. L, was handwound using a

similar device (at approximately the same
price), and may also work here. A Triad
F40x was used for the power transformer; it
is capable of considerably more output
current than needed, but smaller trans
formers are more expensive.

It was decided to put the rf circuitry and
the power supply circuitry all on one etched
circuit board. Since the power supply has so
few components, little space is wasted if one
decides not to build that portion. The board
layout is shown in Fi~. 5 and the parts
layout in Fig. 6 .

ut VAC

COIIIPQNEN"
SIDE

"'

YOUR CALL

Please eheek your address label and make sure
that it is correct. In cases where no call leHers
have been furnished we have had to make one up.
If you find that your label has an EE3·&· on it
that means we don't know your call and would
appreciate having it.

Fig. 6 . Illustration of the parts layout.
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Send th em 12 reminders of ycur friendship-
•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

We will send a Christmas Gift Card
and the January issue of 73 in time
for Christmas.

I subscri ptio n S 6.00

2 su bscriptions SI 1.00

3 su bscriptions S IS.OO

4 suhscri pt ions S 19.00

S subscript ions S23.00, etc.
(U. S. fun ds only ) Offer expires 12-24-69

"Spread happiness and Joy-wi th
73-the Biggest- Best - and widest
read ham magazine. "

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Sent hy:

Name _
Call _
Address _
City State Zip _
S enc losed for subs
DBili me please.

signed
Send me a su b too.

D New D renewal (include wrapper
label)

•
•
• Number 1 1 year Jan. start
•

• Name•
•
•
•
• Call
•
•
•
• Address

• Ci ty State" Z ip
•
•
•

D New D renew• D whO knows?•
•

• Gift message: \
•
•
•
•
•
•
•
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
• Number 2 1 year Jan. sta rt•
•
•
•
• Name
•
•
•
• Call•
•

•
• Add ress
•
•
•
• City Sta te Zip•

•
•

D New Orenew D who knows?•
•
•
•
• Gift message:•
•
•
•
•
•
•
•
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •



James Riff K9JSC
2101 North Neva
Chicago, IL 60635

Electronic Utriac

TUO)

0'
""C2 -04

,w,

0- 120 VAC
OUTPUT

ea CIS

00'

"'
C2 " DO

, •.00 wF 4 ,71(

" "" 200 v V' W
"PTZ8

1/2 ""'0 '
CO ca "00 . , 00# .l wF :: "200'0' 200V '00' .0 2 wF

/

~ '00'
" H(o VA C "'"INPUT

• • v:
"

( SEE F IG 2)

Fig . 1. Electronic Variac schematic . C1 to 3 -.01uf 200V Capacitor ; C4-.1uf 200V
Capacitor ; C5-.02uf 100V Capacitor; D1 -MPT28, 3 Layer Diode (Motorola) ; D2-MAC2-4 ,
200V Triac (Motorola) ; F1-10 Amp Fuse; L1 -NE51H Neon Lamp and Socket; R1-56K, 1/2
Watt +10% Resistor ; R2 - 150K Pot, Lin . Taper, 1/2 Watt; R3-4.7K, 1/2 Watt +10%;
SW1-SPST Switch, lOA ; Misc.-Line Cord , Terminal Strip and Chassis.

In the realm of electronic experimentation,
it becomes necessary to use a variable
voltage source as a means of precision
voltage control.

The Electronic Variac circuit outlined in
Fig. 1 will provide a full range of voltage
control for the primary of any 120 vac 60hz
transformer requiring less than 10 amperes
of primary current.

The Electronic Variac may be con
structed in a small 3"x5" utility box, or
mounted in the front panel of the controlled
source. The only modification to the equip
ment in which the Variac is added is a single
3/8" mounting hole for the ISOK pot. If an
outboard system is more versatile, then a
line cord and socket will be needed for ease
of connection.

Construction:

Choose either of the two above men
tioned mounting arrangements and begin by
mounting the MAC24 triac to a good heat
sink surface. Since this is a stud mounted

device, a single ~ .. hole will be needed.
Apply silicon grease or IRC heat sink com
pound to both insulating washers and the
base of the device before mounting. Check
for electrical shorts between the stud and
chassis after mounting the triac, for the stud
carries full line potential. When connecting
the MPT-28 trigger diode, be certain to heat
sink the leads before soldering. The leads
should be left their full length for heat
dissipation. Both leads of the MPT-28 are
identical and no polarity need be observed.
Although the anode and cathode of the
MAC24 are identical, the gate is the shorter
of the two terminals protruding from the
top of the device and it must be connected
to the trigger diode MPT-28.

Addition of the on and off switch , fuse,
neon lamp and capacitors CI, C2, C3 are all
optional. The capacitors are installed to
eliminate the rf or noise generated by the
system. Experimentation with the require
ments for these capacitors are left up to the .
individual.
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•
THIS IS

•

A battery charger or high current bench
supply tha t is variable fro m 0-30 vdc is very
useful in checking the mo bile rig on the

Ham Hospitality
If your home is open to visiting hams,

please send a note to 13, Peterborough,
NH 03458, giving your name. call, address,
phone, hospitality offered and whether to
OX or U. S . hams . You are missing one of
the finest aspects of amateur rad io if you
are not be ing visited now and then by OX
operators.

bench or powering bread board circuits. Fig.
2 shows a st ra ight forward power supply
using a full wave bridge if needed. A well
stocked junk box should yield most o f the
parts required for the supply.

Other applications include a variable sup
ply for hobby use such as electric trains or
slot cars, plating of metals and light control.
The Variac can be used to replace that
worn o ut hunk of Variac in the plate supply
o f your high power rig. T he Electronic
Variac is small, produces little heat and for
less than $8.00 worth of parts, does the job
of a large variable transformer costing more
than three times as much.

. . . K9JSC

H

0-.'

'00,.

IIT200/T,----- l
I 1

,,~ )+-1t::::'t4~~~.
·'1 1

I 1
1 1
I IL -.J

FUll WAVE
BRIDGE

Fig. 2 . DC battery elimi nator/charge r/power
supply. C 1-52000U FD. 30WV. (G E.
86F147M ; C81 -15A Circuit Breaker
(3 7 5-2 15-10 1 Wood E lectric) ; D1 - Full
Wave Bridge, (VARO VT200/TI. (or:
2 .MA 1 120. and 2·MR1120A. MotorO ra) ;
M 1- 0 -15 Amp Ammeter (EM ICO) ;
M2- 0 -30 V o lts ec, Volt m et er (EM I C O) ;
T1 - 24V 15 A Fi lament Transformer
(K n igh t 5 4 F2335) or Eq u ivalen t ; Mise.
Chassis, T erminal Str ip, Bindi ng Po sts;
R1 -10oS1 7w W ire W ound R esistor .

cpplications:

T he control of many types of ac loads is
wit hin the capabilities of th is simple circuit.
One example is the addit ion of the Elec
tronic Variac to the circuit shown in Fig. 2.

0-12011,"',.
ELECTRONIC

VARIAC
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SB-33 Modi
• •
ication

D.J. Lynch W4MNW
113 Robinhood Avenue
Titusville, FL 32780

When the lime came to purchase a SSB
transceiver, the SB-33 was chosen. It is
compact, solid state and the price had just
been reduced when the new SB-34 was
released.

After several months of operating it was
decided to try to improve the performance
and increase the flexibility of the trans
cerver.

The first item added was a 100 khz
calibrator, shown in Fig. 1. The crystal
oscillator was taken from an earlier GE
transistor manual, but the harmonics did not
have sufficient amplitude, so the amplifier
stage was added. This provided more than
enough harmonic output and even prod uced
outputs in excess of 100 mhz when checked
on a Nems-Clarke receiver. By using an
amplifier transistor with a higher ft than the
2N2189 I am sure output would be suffic
ient for 100 khz markers on two meters.

The calibrator was assembled on an
epoxy board and put in a 3~ x 2 x I inch
Minibox which was attached to the back of
the transceiver. A switch was installed on the
side of the Minibox to control calibrator
operation and the 10 volts needed to operate
was obtained from the transceiver.

As far as the receiver was concerned, the
next items the author felt needed improve
ment were the sensitivity, especially on 15
and 20 meters, the overload characteristics
and a quicker acting age at normal volume
settings was desirable. The rf amplifier
transistor Ql2 was replaced with the mixer
transistor a 2N2495. According to the data
sheet, the 2N2495 noise figure is 2 db up to
approximately 25 mhz which is probably
lower than really needed for hf. The transis
tor used for the mixer Q II was a 2N2672
which was taken out of the original rf stage.
Other hf transistors checked In the mixer
stage include a 2N502, T1XMIO and a
2N1742, but they had too much gain and

90

Top view of modified transceiver. The two
added crystals Y7 & YB are visible in the
lower left on either side of the vfo capacitor
shaft. lower right of photo shows the
compressor/preamp on top of speaker . T he
two front panel mounted toggle switches are
seen on either side of the bandswitch knob.
I n the upper right of the photo are seen the
added 3 00uf capacitor and part of t he
m inibo x contai ning the 100 k hz calibrator.

the receiver would overload at lower signal
levels than with the 2N2672 . No bias
changes were made in either stage.

With the volume at comfortable room
listening levels it was felt the age should start
at lower signal inputs so the 10K ohm age
feedback resistor was changed to a value of
4.7K. SBE used a 6.8K resistor in the SB-34,
but the 4.7K performed beller.

If the audio gain is operated higher such
as in mobile use it may be desirable to use a
somewhat larger value than the 4.7K ohms.
The receiver is now more pleasant to tune
with the age holding the audio output at a
more constant level.

To further minimize cross modulation or
overload, a 12 db pad was inserted between
the receiver and the antenna relay as shown
in Fig. 2 and a switch to insert it or remove
it from the line was mounted on the back
panel next to the antenna connector. Adding
in the pad sometimes helps the copy of
signals when strong signals are adjacent in
frequency, especially on 40 meters at night.
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The day of the great big piece of test equip
ment is past, made a memory by modern transis
torized PC test equipment. Now a complete service
lab, including RF and AF signal generators, is built
into a case about the size of an old VOM!

MINIATURE AF GENERATOR

Mini-AF Generator 10r the laboratory or ham work
bench. 10 to 100 oao hz in four bands, sine or
square wave. World's smallest. 7Yz" x 3~' x 4" 2
Ibsl Built-in AC power supply stabilized to ool %
The output is maintained at mirHmum distortion
and constant rever with FET oscillator and thermis
ter and heavy inverse feedback .

•.-too ,.... .. _.
••-
s:
..-

MINIATURE TEST LABORATORY

Comes with 5-section antenna and earphone for
modulation checking. Invaluable for tuning any
transmitter. Magnetic base for mobile use.

Model FL-30 ONLY $8.95

- -

•

~lZ1
- --13

ONLY $59.95

This is by far the single
most valuable piece of test
equipment. Built in meter
for measuring gain of each
stage under test . Easy to
find weak or defective
stages. Output speaker
built in or to VTVM or
scope. No line cord since it
is self powered. ON L Y
Model SE-350 Signal Tracer $22.50

r
I

-.

RF
Field

Strength
Meter

1·400 mhz

Model 6803 AF Generator

Buy DGP Miniature Test Equipment from Your
Local Distributor or Order Direct Mail from
RED LINE CO., JAFFREY, NH 03452. Please
allow a little extra for postage charges.
Distributors: Write for our distributor prices
Manufacturers Reps: We need you -Write
Enclose check or MO for:

AC Voltmeter DC Voltmeter
Ohmmeter Milliammeter
RF Signal Generator AF Si9nal Generator
Resistance Substitution CapacItance Substitution
9V DC Supply R F F ield Stren~th

Self Powered 7X," x 3"''' x 314", 1"'lbs.
Thanks to transistors and printed circuits you can
hold this complete lab in one hand . Not long ago
this would have been a whole shelf full of test
equipment. 455 khz generator for aligning if'sl.400
hz generator for audio circuits . Plus a normal vOM
and ABiC substitution. Field Strength meter for
tuning transmitters. Everything in one small box I
Model SE-400 Mini-Lab ONLY $25.00

52 Ohm 1 KW
SWR Meter

Simple
Inexpensive

Effect ive
$14.95

Model SE-405

n__YIIWU
.cNID -.t.y_.

111M

Call

AF Meter $8.95

SWA Meter $14.95

Miniature Signal Tracer $22.50

Power Supply $16.95

Miniature Test Lab $25.00

Miniature AF Generator $59.95

Address ---l
Worth Its weight in batteries. Invaluable for testing
transistorized or Ie gear. Saves its price in batteries

City State -j for long range operation of radio..!.... cassette tape
recorders, etc. 0 -20 vee @ 150-2uu rna. Metered
and regulated. .
Model SE-loo Power Supply ONLY $16.95Zip

o
o
o
o
o
o
Name -j
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Fig. 2. Schematic of 12 db etteouetor added
to receiver . Small RG 174/u coax was also
added between relay K1 and the tuner
board as ShOWl.

tion a 13 millivolt signal was required at
21.35 mhz to reduce the 21.3 mhz signal by
6 db. The better overload rejection can be
attributed to the increased gain in the if and
audio sections, which allow lower gain con
trol settings.

The above tests were cond ucted using
HP-608 generators and a HP-3400 rms volt
meter. Output level at the speaker was
maintained at .1 volt rms with signal and the
age transistor, Ql9, was removed to disable
the age.

The first change in the transmitter was
the high voltage supply . It was noticed that
under 250 milliampere load the B+ voltage
dropped to 385 volts from about 470 at 80
rna. To remedy this a 300 mf 150 volt
capacitor was used to replace the 100 mf
ISO volt unit in the voltage tripler supply.
Even though the 300 mf capacitor is larger
than the 100 mf unit, it fits quite well in the
allotted space. Be sure to use small heat
sinks on the diode leads when soldering the
capacitors. After the modification, the high
voltage at a current of 250 rna was 445 volts.
Although this change yields a minimal power
gain it is felt that the better regulation
provided is worth the change.

In an effort to use a high impedance
microphone with the transceiver (the author
did not have a low impedance microphone),
a preamp was needed . Since a preamp had to
be constructed, it was decided to combine it
into a speech compressor. The preamp/com
pressor was built on a I 3/8 x 2 5/8 inch
epoxy board and mounted on top of the
speaker coil. A switch was added on the
front panel to change the amount of com
pression.

To be able to operate in the cw portion
of the bands additional crystals were added

"

2"'32 2H21..

"220' .. f+
040 icc ,",

I 'Fe... ,..,, - ...,
100 KC

Fig. 1. Schematic of 100 khz calibrator.
Parts values are not critical and the transis
tors do not have to be the ones listed. It is
suggested that a late version of the G E
transistor manual be consulted for a slightly
revised oscillator circuit.

In an effort to increase the gain of the
receiver so that the volume control could be
operated at a lower level, it was desired to
have more if gain and audio gain. The
collector load resistor of Q5 was changed
from IK ohm to 3.3K ohm, which SBE does
in the SB-34. Q7, the receiver if amplifier
transistor, was replaced with a 2NI224
which provided more gain at the same
volume setting than the 2N2672 used origin
ally. Now with the greater amplification in if
and audio stages the volume control does
not have to be advanced as far for a specified
audio output. By operating the volume
control at a lower setting the amplification
of the hf mixer, Q II is held to as Iowa value
as possible which helps to prevent overload
of the vfo mixer and if amplifier.

The proof of the pudding is in the testing
so the receiver was subjected to the follow
ing tests in both the modified and unmodi
fied condition: in the original configuration
it took a cw signal level of .7 microvolt to
produce an audio output at the speaker
terminals 10 db above noise. After modifi
cation a .35 microvolt signal produced an
output 10 db above noise .. This test was
performed on IS meters and the rf stage was
repeaked for each configuration.

To test overload characteristics, a cw
signal of 5 microvolts was fed into the
receiver at 21.3 rnhz, another generator was
set at 21.35 mhz and the output increased
until the audio output from the 5 microvolt
signal decreased by 6 db. In the unmodified
state a signal level 01 9.5 millivolts at 21.35
mhz was required to reduce the desired 21.3
mhz signal output by 6 db. After modifica-

1.'0 v
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HAM SHACK SPECIALTIES for th e ham who th o ught he had
everything Log books. stacking file trays, Concord cassette station recorder. Earth ,and
Moon glob~s, maps (including both note and wall size state ~r county maps), operations
data-filled desk pads, phone or call letter index, amateur design pen desk sets, yo~r call
and color space photo calendar on walnut plaque, books from Geology, Moon, Africa to
Electronics.

Write today for

FREE CATALOG
GLOBAL RESEARCH & SUPPLIES

P.O. Box 271, Lombard, Illi nois 60148

" '"
Y7 "IO. 37 5 I(C

1
Ys o 17.425 I(C

" •• 2. •C:h,• • • ••• "..... _------ - _._-------_ ...

Fig. 3 . Circuit showing t he additi o ns o f
cry sta ls V7 and VB for CW c overage o n 20
and 40 m eters. The ad ded c o mp o ne nts are
shown by heavy li nes .

in the hf oscillator. For 20 meters a 17 ,425
khz crystal and for 40 meters a 10 ,375 khz
crystal were used to cover the cw portions.
They are type HC·1 7 / U crystals installed 'in
two crystal holders mounted to the chassis
lip behind the lower portion of the tuning
dial. The cry stals are switched by a simple
DPDT miniature toggle swi tch mounted to
the left of the mike jack on the front panel.
A schematic of the changed circuit is shown
in Fig. 3. If one wishes to cover all four
bands on cw, a miniature four-pole double
throw rotary switch could be used with the
addit io nal crysta ls. To keep front panel

NOVEM BER 1969

appearance the switches might be mounted
on the rear panel. To key the transceiver,
a circuit as shown in the February, 1966. 73
could be fab ricated on a board and installed
on the back of the 33 near the if section.
This has not been accomplished by the
author, but will be forth-coming in the near
future.

Additional changes in the original trans
ceiver were to add a single hole 50-239 uhf
connector in place of the original antenna
connector and another change was to move
the tuning dia l pilot light further forwa rd
away fr om the vfo circuitry . When the
transceiver is buttoned up tight , the pilot
light does give off some heal. An alternate
method might be to dim the pilot lights by
using a drop ping resistor. A three-amp fuse
was also added ; although the schematic
sho wed a fuse. there was none in the unit.

Well , there it is, a good transce iver made a
bit bet ter. Most of the changes can be made
without altering the physical appearance of
the. transceiver and the rest require only
minimal changes, most of which could be
removed later if desired.

.. . W4MNW
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Philip Moshcovitz
65 Bellingham Road
Chestnut HilI, Mass. 02167

Call Letter Lunacy

When Hubert H. Humphrey lost the
election, gloom clouded the airwaves of
radio station WHHH in Warren, Ohio . They
didn't support this staunch democrai, but
the president's initials in their call sign
would have given the station ,prestige.
Richard M. Nixon won, and . WRMN in
Elgin, Illinois, celebrated. KFDR in Grand
Coulee, Washington, also gained some
fleeting recognition when Franklin D.
Roosevelt was in office.

These are only a few examples of the
4,224 standard (AM) radio stations irt the

•
United States that have distinguishing and
sometimes, meaningful, call signs. Referred
to as "license plates" of the air, they
identify the nationality of the station, the
type of station, and the individual station.
Since 1927, under international agreement,
the alphabet has been used by the
countries of the world for radio identifi
cation . The United States is assigned the
lellers K, W, and N. The Navy and Coast
Guard employ the letter N. K is used for
those stations west of the Missippi River,
while those beginning with Ware east of
the river. A few stations such as KDKA in
Pittsburgh received their caIl letters before
this plan was adopted .

The Federal Communications Commis
sion, through the Communications Act, is
responsible for allocating call letters to all
radio stations in this country, with a few
military exceptions. Stations have the
privilege of requesting particular call signs
other than the first letter. If a new
broadcasting station makes no specific
request, it is assigned appropriate letters .
Amateur call signs are also assigned from
unused letters.

Most radio stations prefer call letters

94

consisting of letter combinations which
specify the station's location or some
aspect of the broadcasting area. The best
and simplest call letters includevthe name
of the broadcasting city or town. There is
immediate identification with KADA in
Ada, Oklahoma; KELY in Ely, Nevada;
WACO in Waco, Texas; and WARE in
Ware, Mass. KAYS in Hays, Kansas, and
KODI in Cody, Wyoming, are allowed some
literary leeway. Cities with long names
must use abbreviations in their call letters.
This is exemplified by KANA in Anaconda,
Montana; KAST in Astoria, Oregon ; and
KIND in Independence, Missouri. The latter
also indicates a very friendly city.

The weather plays an important role in
selecting a radio station's letters. Citizens
of cold climates such as Aspen, Colorado,
shiver to KSNO while those in Barre ,
Vermont, hail WSNO. The winter resort of
Sun Valley, Idaho, supports KSKI, while
WSKI is located in Montpelier, Vermont.
Warm weather is wonderful to KSUN in
Bisbee, Arizona ; KTAN in Tucson, Arizona;
KHOT in Madera, California; WSOL in
Tampa, Florida; WSUN in St. Petersburg,
Florida ; and WTAN in Clearwater, Florida.
In Ocean City , Maryland, everybody gets
WETT, while the breezy city of Chicago
has WIND. Ironically, it's KOLD in Tuscon,
Arizona; KOOL in Phoenix, Arizona; and
WARM in Scranton, Pennsylvania. It could
be said that these radio stations are very
"unsound."

The agricultural products of a region are
represented by its call letters. Cattle
country caters to KALF in Mesa, Arizona;
and KCOW in Alliance, Nebraska ; while
Mitchell, South Dakota residents hear
KORN . Visitors to Farmville, North Caro-
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ANT' ENNAS wh lchv irtl,.l81lyGU AAANTEE YOU
WILL G E T OU T BETTER . New
b ook g illes "IIP-by 'step in st r uc 
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"Old soldiers never die 
young ones do."

Assist ant Editor Opening
Somehow, working doesn't seem that much like

work when it is in your hobby. We have a fun
bunch of people here at 73, for the mo st part, and
we need someone to help with the technical
editing, testing of new equipment, and about 8000
(plus or minus a half dozen or so) jobs. New
Hampshire is one of the most wonderful places in
the world to live, with an incredibly varied climate
and beauty. Requirements? A good solid know
ledge of radio, and English, and a convivial
personality. Here is an opportunity to help make
70,000 plus readers of 73 get a little more
enjoyment every month. What can you find to do
that will be better than that? Salary? T hat depends
on your background and abili ty . I think we are
paying the highest salaries in the ham publishing
field even though we live in a low rent district.

FT 243 CRYSTALS
3000 to 8500 Khz.
± 2 Khz. $1.25
± .01 % 2.50

Surface mail Sc, Air Mail lOe extra
DENVER CRYSTALS

RI. I , Box 357 Porker, Colorodo 80134

RTMENTo
BRAND NAMES

You can save enormous amounts of money
while choosing from a complete line of trans
ceivers. receivers, transmitters etc.
WE HAVE EVERYTHING IN HAM GEAR

SAVE MONEY ORDER BY MAIL
CB Radio Co., Inc. 89 Aip.n Rd.

tt Mass. 01 901 617-598·9700

ORDER TODAY
95Ohms: 12K. 120K. 1. 2M. 12M ONLY I

de rnA: .05, 5, 50, 500
dB: 0, 14. 28,34, 40

Name _

QTH _

City Sta le Zip, _

REDLINE - JAFFREY - NH - 03452
---- - - -----

de volts: 2.5, 10, 50, 250, 500, 5000
ac volts: 10, 50, 250. 500 @ IK /volt No taxes any where Plus !Jot shipping

The only low priced
Y·O-M with a 5000

vdc range!

HAM:
I

V~O·M :
20;000

OHMS/VOLT

. . . Philip Moshcovitz

Iina, curiously contemplate WFAG . How
ever, a fag is a British term for cigarette
and North Carolina is t he leading producer
of tobacco. Idaho , known as the gem sta te,
naturally has· KGEM in Boise. KAYE
echoes in Carlsbad , New Mexico, which is
noted for its mamrnouth caverns. Hawaii is
famo us for the hula and poi, a native foo d
prepared from the taro root and allowed to
ferment. Honolulu is proud of KPOI and
KULA.

Las Vegas, Nevada , is the city of chancel
wit h gambling a prominent pastime. The
glamorous atmosphere permeates into radio
with KLAS, KLUC, and KENO. Keno is
also a form of lotto used in gambling.
Another Las Vegas in New Mexico wants
part of the action and promotes KFUN.

There must be considerable confusion in
Easton, Pennsylvania , with WEST. How do
they stay awake at Wl l l in Boynton
Beach, Florida? Are things reaUy green in
Greenville, Missippi, with WDDT?

Some radio stations are quite hip. They
WSOK it to you in Savannah, Georgia, and
WSOC it to you in Charlotte , North
Carolina. One of the " highest" rated
stations in the country is WLSD at Big
Stone Gap, Vermont, Do they also have a
generation gap there?

The FCC frowns on pornography and
tries to keep the airwaves clean . They
overlooked KIll in El Paso , Texas; KKIS
is Pittsburg, California; and KXXX in
Colby , Kansas. In staid, stoic, Salt Lake
City, Utah, founded by the Mormons, one
can listen to KSXX, but only if you're
twenty-one.

r------"='==--=-=-=-- - - -
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Antenna Interaction -

What to Do About It

F. J. Bauer W6FPO
P. O. Box 870
Felton, CA 95018

A a

Fig. 1. A)Antenna checked in a grounded
state. B)Antenna c h eck ed in a non-grounded
state.

~CAPAC1T IVE
, ~GI~ ~ICK~

@o

NOTE ' ENOS or FEED LINE ARE
TIED TOGET HER WHEN
I,4AKING I,4EASUR[I,4ENTS

DIPPER DIPPER

I TURN
LOOP _

one at a time. If this affects t ransmitter
loading appreciable (more than five or ten
percent change in final plate current) check
the unused antenna further by touching a
neon bulb to the end of the shorted feed line
in the shack. If the bulb lights, it is an
indication that the antenna system is ab
sorbing power as a hal f wave antenna and
should be grounded to move the resonant
frequency out of the band . On the other
hand. if transmitter loading is excessive with
the antenna grounded . it is an indication
that the ante nna system is absorbing energy
as a quarter wave antenna. and should
accordingly be left ungrounded to move the
resonant frequency out of the band.

In other words. all unused an tenna
systems will act either as half wave or
quarter wave absorbers, depending upon
whether or not they are grounded. The trick
is t o set up the antenna system so that its

If you have an antenna fa rm (and who
doesn 't nowadays?) you may have wondered
what effect your unused antennas may have
on antenna performance. I too had thoughts
about those unused radiators, when one day
I noticed that a quarter wave grounded
vertical produced a half ampere of antenna
current while the transmitter was on the
inverted V! Receiving tests showed very
noticeable changes in Svmeter readings as
various antennas were grounded and un
grounded at random. Other tests also re
vealed that transmitter loading varied as
o ther ante nnas were grounded and un
grounded . The more I experimented , the
more confused I became, so I concluded that
these haphazard tests had gone far enough.

Since the interaction seemed to be most
severe at the fundamental frequencies, the
question was basically whether to ground or
not to ground the offending an tenna . With
the assis tance of the trusty grid dipper, all
ante nna systems were checked fo r resonant
frequencies. both in the grounded and un
grounded state. as shown in the illustration .
The beam was also checked with the end of
the feed line shorted out. Very often a ten
or twenty meter beam with its feed line will
resonate on forty or eighty meters as a half
wave or quarter antenna.

After tabulating the grid dipper findings ,
it should be easy to check on poten tial
absorbing frequencies. The procedure is
simple. Carefully load the transmitter at the
frequency of interest and alternately ground
and unground all unused antenna syste ms
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833 Broadway.
N.Y ., N.Y. 10003

" He who knows but little presently
outs w ith it ."

III AMATEUR DIVI SION

Hafstrom Technical Products
4616 Santa Fe, San Diego, Ca. 92109

frequencies from 160 meters t hrough 40
meters. In one instance the interaction was
so severe that final loading was always
excessive and could not be reduced by the
usual turning procedures. In another case full. '
loading could not be attained with any
adjustment of the final. Both of these, of
course, were extreme cases. However, if you
have two or more antennas, interaction can
be a problem which a little thought and
experimentation will reduce to negligible
proportions in almost every situation.

. W6FPO

Keyboards for Keyers
The amateur press has carried several

articles on building keyers that work from a
keyboard, like a typewriter or a Teletype,
instead of a paddle or knob . Such devices
can be bought, but few amateurs would
want to pay the cost. Besides, it's much
more fun to build something.

Build ing a keyboard type keyer has one
time-consuming, as well as non-interesting
(from the electronic viewpoint), portion.
That's the keyboard itself. Fortunately, the
ambitious builder has at least three sources
from which he can buy such an item.

A simple make-and-break preassemb led
keyboard can be bought from Nutronics,
Box 72, Paramus, NJ 07652. It's only one
in ch deep, has a throw of 0. 1 inch, and
needs only three to five ounces pressure to
make a firm contact. Also, they're designed
to be compatible with printed circuit
build ing techniques.

Going to a bit more exotic practices,
there's one that uses magnetically controlled
solid-state "contacts"; these should never
wear out! If you're interested, you can get
more information from NPC Electronics,
3133 East 12th Street, Los Angeles, CA
90023 .

For the top in sophistication, you'll want
a keyboard that actuates by proximity. This
is an infinite-life device, guaranteed for
100% reliability. The whole structure is
15-7/8 in ches wide, 8 in ches deep, and 3\6
inches high; it weighs 12 pounds. This one is
marketed by Transducer Systems, Inc.,
Easton and Wyandotte Roads, Willow Grove,
PA 19090 .

resonant frequency is always outside the
band you are working.

Occasionally you may run into a situation
where an unused antenna absorbs power
whether it is grounded or ungrounded . This
can happen particularly on the higher fre
quency bands such as 10 or 15 meters, the
offending antenna usually being a 160 or 75
meter antenna. However, in cases where this
has happened, the effect on transmitter plate
loading has been negligible.

It has been generally found that antenna
'interaction is at its worst on the lower
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Getting Your Extra
Class License

Part X-Sidebands

STAFF

In our last session of this study course,
we examined the commonly-used types of
modulation -with a couple of very major
exceptions. We completely passed by SSB
and DSB techniques, for the reason that
they are sufficiently detailed to deserve a
complete installment in themselves.

So this time , let's continue with modula
tion, and concentrate on sidebands.

In so doing, we will cover only four
questions from the official FCC study list 
but those four questions are most compre
hensive ones indeed :

9 . Describe briefly the basic sections of
a single sideband transmitter. In what sec
tion of a properly operating SSB transmit
ting system is distortion most likely to
originate? In what section is non-linearity
most likely to originate?

14. How can the two-tone test output of
a linear amplifier be used to tell if a
transmitter is working properly? Show scope
patterns for optimum, overdriven, and un
derdriven amplifier conditions.

20. How would the reception of a single
sideband signal be affected if the carrier is
not completely suppressed? How can spur
ious signals in the output of the mixer stage
of an SSB transmitter be suppressed?

21. How does the beat frequency oscil
lator affect the tuning of a single sideband
signal?

Following our usual practice, we won't
attempt to answer these questions directly
and specifically . Instead, we shall substitute
four other questions of broader scope -and
our exploration of the answers to these
broader questions will, we hope, include the
answers to the FCC questions as well as to
similar questions not on the study list.

98

In order to have single sideband com
munications, we must generate a SSB signal,
and we must receive it. If it has any faults,
we must be able to meausre them-but
before we can measure them, we must have
some notion of what we're looking for.

This list provides us our four broad
questions : "How can we generate SSB?",
"What faults mar SSB signals?". "How is
SSB quality measured?", and finally "How
does the receiver affect SSB?"

At this stage it would be well to note that
any attempt to provide exhaustive discussion
of even one of these questions would -and
has -filled large books. In this study course,
we can only try to provide a way of looking
at the answers together with enough meat to
enable you to start studying for yourself. We
may. at times, oversimplify in our efforts to
meet this goal. For complete authority,
check the references listed in the bibliogra
phy at the end of this installment.

Having made our disclaimer. let's get on
with the business at hand :

Ho w Can We Generate SSB ? We saw in
our previous installment that a conventional
AM signal involves the mixing of the audio
frequency voice signal and the rf carrier
signal to produce not only the original pair
of frequencies, but new sum and difference
frequencies known as sidebands. One, the
upper sideband, is made up of the sum of
the audio frequency signal components and
the carrier ; one way to think of it is as an
rf signal made up of as many frequencies as
there were in the af signal, in which each
rf-signal component's frequency is equal to
the carrier frequency plus the audio com
ponent's frequency.

The other, or lower, sideband is identical
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Fig. 1 Comparison of conventional AM and
SSB for equal carrier strength, showing
power spectrum of transmitted signal, signal
envelope as transmitted. waveform recover
ed at receiver, anrt noise accompanying
received signal.

except that its frequencies are determined
by subtracting the audio-component's fre
quency from the carrier frequency.

Because the carrier frequency is constant,
this means that each sideband is an audio
signal which has been converted to a radio
frequency. The lower-sideband signal is in
verted; that is, the low tones of the audio
become higher radio frequencies than do the
high tones of the audio. The upper-sideband
signal, on the other hand. is not inverted; its
low and high tones bear the same absolute
relationship to each other at rf that they
do in the af original.

If we generate a conventional AM signal,
and then by some magical means strip away
from it the carrier and one of the two
sidebands, what we have remaining is only a
single sideband. Such a signal is known as a
single sideband signal, abbreviated SSB, and
the first SSB was generated in just that
fashion-at very low radio frequencies
(approximately 27 khz to be specific).
Today's SSB is generated a little different
ly-and that's what our question deals with.
First, though, let's look at SSB character
istics.

The characteristics of 5SB are, on the
surface at least, quite different from those of
conventional AM. It takes less power to
produce a signal of equivalent strength using
SSB, and despite the lack of the second
sideband, SSB appears to be more effective

•

under crowded band conditions.

A comparison of the power distribution
in the signals produced at the transmitter,
recovered at the receiver, and the final
signal-to-noise ratio appears in Fig. 1.

The top pair of illustrations in Fig. I
shows the power spectrum' for AM, at left,
and SSB, at right, drawn for the case of
equivalent carrier power (the suppressed
carrier of the 5SB signal is shown as a dotted
line). You can see that using SSB means that
all the power is concentrated in the side
band, while AM splits the information power
between two sidebands and puts most of the
power into the carrier, which carries no
information.

The envelope waveforms of the two
signals appear on the second line. The
single-frequency rf signal produced by the
SSB transmitter appears much weaker than
does the AM signal.

However, the third line indicates the
audio voltage developed in the receiver. The
carrier power in the AM case contributes
nothing to this waveform; AM is stronger
because the contributions of the two side
bands reinforce each other at the detector,
but the actual difference is only 3 db.

And the final line, showing noise voltage,
gets that 3 db back. The SSB signal needs
only half the bandwidth and so permits only
half the noise power to enter.

The net result is tha t in these two
comparison cases, SSB and AM produce the
same signal-to-noise ratio at the receiver but
the SSB signal started with only half the
power (only a third as much power, if the
total sideband-plus-carrier power of the AM
signal is compared to the single sideband
power level). For equivalent power at the
start, then, the SSB system would produce a
stronger signal at the receiver.

The signal is not only stronger, it's clearer
too (with proper receiver design and opera
tion). Fig.2 shows why; this illustration
shows what happens to conventional AM
signals when they encounter selective
fading-a normal event during any skip
contacts. If the sidebands fade and the
carrier does not, the audio power goes down
as shown in the left column. If the carrier's
phase is shifted relative to the sidebands,
again audio power goes down as shown in
the right column. Worst of all, though, is

,,,
II

1\ 1\
V

SINGLE SIDEBAND

f\f\
V

CONVENTIONAL AM

eo....
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when the carrie r fade s and the sidebands (or
at least one sideband) remain steady . The
resulting distortion, shown in the center
column, resembles overmodulation but is

final output frequency by the frequency
selection circuits. This part of the rig in
cludes any VFO, frequency synthesizer, and
mix ers which may be present. It takes in a
SSB signal of some freuqency , and turns out
an equivalent SSB signal at the desired
operating frequency.

The operating-frequency SSB signal is
then brought up to the desired power level
by the power amplifiers, wh ich may be
anything from a micro-powered transistor
amplifier up to a 2-KW PEP cannon, de
pend ing upon your tastes and yo ur po cket
book.

The po wer amplifier's only job is to bring
the signal up to the level you want for
application to the antenna; they are not
supposed to add anything new to the signal.
Unfortunately, many amplifiers do add their
own contributions; eliminating these distor
tion products is one of the major causes of
premature graying among SSB operators!

With so me idea o f where the various parts
fit into the overall transmitter functioning,
let's turn our attention to the block labelled
"SSB generator" in Fig. 3 and find out what
can go in that space.

00

nn
>-< >

V\.J

Fig . 2 Effects of selective fad ing o n conven
tional AM signal. Upper row of waveforms
shows envelope as transmitted; it is identical
in all three ca ses. Middle row shows envel 
ope as received u nder different t yp es of
selective-fade co nd it io ns. Bottom row shows
waveforms recovered from received envel 
opes; dotted wa veforms show what should
b e reco vered . Note escecteuv e ffect of
carrier fading when sidebands are unaffected
( center co lu m n ).

much harder to understand.
A SSB signal, consisting of only the one

sideband, is much less affected by selective
fading. While o ne component can fade with
respect to others, the effect is almo st unnot i
ceable.

Now that we're convinced that SSB is a
go od thing, let's see how we can generate
some. Fig. 3 is a block diagram at the most
basic level of a SSB transmitter. As you can
see, it is composed of three maj or sections 
the SSB generator , the frequency selection
circuits, and the power amplifie rs .

We'll go into all three in more detail a bit
later ; right now we just want to get the big
picture in view. The purpose of the SSB
generator is to produce a single sideband
signal; it may be at final o ut put frequency or
not , depending upon our particular transmit
ter's design. The SSB signal may be pro
duced in any of severa l ways , although two
methods are by far the most popular. Once
originated by the SSB generator part of the
transmitter, the signal must be brought to

\V

SIDEBAND FREQUENCY POWER f-GENERATION SELECTION AMPLIFI ERS

Fig. 3 . Mo st basic blo ck diagram of SSB
transmitter ; no matter w hat type of SSB
circu itry is being used any SSB rig includes
th ese three major sections. All are subject to
wide variation, however .

While a numb er of methods may be used
to gen erate SSB , the two basic systems in
general use are the "filter" technique shown
in Fig. 4 and the "phasing" approach dia
grammed in Fig. 5.

The filter technique uses a band-pass
filter which has extreme selectivity to slice
o ff one side band , and pass the o ther. Such
filters were originally constructed o nly for
very low frequ encies. The first generally
used by amateurs, opera ted at a suppressed
carrier frequency of 17 khz. With develop
ment of the filter art, sideband filters are
now available for frequencies as high as 9
rnhz.
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F ig. 4 . F liter techn ique for generation of
si ngle sideband signa l. Carr ier ge l1era t o r p ro
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Fig. 5 . Phasing approach to generation o f
SSB signa l. A udio is frequency-limited and
t he n split into two chan nels whic h a re 9 0 0

apa rt in p hase. A ca rrier f req uency is ge ner
a ted an d s im ila r ly sp li t into two c ha n nels
eac h 9 0 0 away fro m the o t h er. A u d io and rf
a re combined separately by a pair o f ba lan
ced mod u lators. Result ing phase relation 
ships between DS B outputs of balanced
modulators are that one sideband is in same
phase in both outputs, while o ther sideband
is 1800 away (i n one output) from same
sideband in other output . S umm ing the
o u t p uts causes the in -p h ase sideba nd to
rein forc e itself while the o u t -o t -p hese s id e 
band cancels itself out .

Regardless of the filter frequency, a
major characterist ic of the filter technique is
that the SSB signal is originally generated at
a single, fixed frequency, because the fre
quency of the filter cannot be readily varied .
Subsequent stages of the transmitter then
convert this fixed-frequency SSB signa l to
the desired operating frequency .

Starting point for the filter technique,
then, is a fixed-frequency carrier generator.
This rf carrier is applied, together with the
audio signal, to a balanced modu lator. The
balanced modulator, unlike a convent ional
AM modulat or,. produces only the sum and



some otherwise pretty odd-looking frequen
cies as those on which fixed-frequency SSB
signals are generated.

The thing to be avoided, if at all possible,
•is what is known as an "integral relation-

ship" between signal and mixing frequencies;
this is a ratio of whole numbers, such as 3/2
or 7/3 between the two frequencies at any
point in the desired operating range. If such
a relationship cannot be avoided, the next
best thing is to pick one involving as large
numbers as possible, which means that the
harmonics which might cause trouble would
have to be much higher than mere second or
third order.

Then, to hold down the possibility of
spurious signals being generated, the mixers
should be operated in such a manner as to
create as few harmonics as possible. In
general, this means a mixing circuit similar
to the product detector, which minimizes
intermodulation distortion. Finally, the out
put tuned circuits should be as selective as is
practical, to reduce harmonics.

Experience has shown that the fewest
spurious signals are generated when the
sideband signal's amplitude is kept to a
minimum, compared with the injection
frequency signal. In general, the SSB signal
should be kept small until it is completely
generated, on the final output frequency.
Then it can be built up as desired by linear
amplifiers. Any attempts to economize by
running the early stages of a transmitter near
their operating limits may backfire by intro
ducing spurious signals, distortion. and non
linearity.

Besides the mixer or mixers, the frequen
cy selection circuits of the transmitter con
tain the injection-frequency oscillator, which
produces the signal which mixes with the
SSB signal to produce the output-frequency
signal. This oscillator has at least one special
requirement- stability.

An SSB signal's frequency must remain
constant in order for it to be received;
experiments have shown that a frequency
shift of as little as 20 hz is detectable, 50 hz
is enough to make a voice difficult to
recognize, and a 100 hz shift in frequency
will turn a bass into a soprano (or vice
versa).

The fixed carrier frequency used in the
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SSB generator is usually crystal-eontrolled,
and care is taken to keep its frequency
stable. Equal care is necessary with the
injection-frequency oscillator in the frequen
cy-selection circuits.

Normal technique is to make the single
variable oscillator in the frequency selection
circuits operate at relatively low frequency,
and use one of several exceptionally stable
designs for this circuit. Any other frequency
changing necessary is accomplished by multi
ple mixer stages, as in double-conversion

•receivers.
With the signal brought to the desired

operating frequency, all that's left to do is to
bring its power level up to however much we
may desire. That's the job of the power
amplifiers.

The only essential difference between
SSB linear power amplifiers and hi-fi audio
amplifiers is that tHe SSB amplifiers use
tuned resonant circuits for coupling while
the audio amplifiers use high-quality trans
formers. Operating conditions for the tubes,
power driving requirements, and power out
put capabilities are essentially the same in
both classes of service. Hi-fi audio amplifiers
have been around for many years, and it
might seem a bit surprising that SSB linear
amplifiers should present any difficulties
but the fact remains that most if not all of
the distortion and non-linearity problems
associated with bad SSB signals arises in the
power amplifier stages.

One of the most major problems, perhaps
not so surprisingly, stems form the all-too
human desire to get just a little bit more for
one's money. In using a linear amplifier, this
amounts to driving it just a little bit harder
in an effort to squeeze another db or so out
at the antenna.

This is a particularly insiduous problem,
because if the operator is in the habit of
judging his output power from the flickering
of the final amp's plate meter, he will see the
meter rise higher when he increases the
drive. .

What he won't see on the meter is the
fact that the added power he gets is almost

all in the form of distortion products!
We'll go into this in a little more detail a

little later, when we look at some ways of
judging signal quality and power output
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F ig. 6 . How a lc circuits operate; whenever
fina l amp lifier stage d raws grid current, grid
and cathode act as diode detector and
produce a "hash" signal at point A. This A C
hash is isolated by the transformer (most
actua l circu its use an RC tap-off instead),
then rectified into negative-going DC to
control gain of some earlier stage in the
t ra n sm itte r. Reduced gain removes excessive
d rive to fi na l, w hic h causes hash to disap
pear. T his servo action maintains fi na l drive
at the maximum usuabJe level while prevent
ing overload.

•
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which are more revealing than merely using
the plate meter.

Back in the second installment of this
Extra Class study course we examined the
theory of amplifiers in some detail. In the
process of doing so we looked at the way in
which the "class" (A, B, or C) of amplifier
operation was determined, and saw how an
input signal could be distorted whenever it
swung past the established operating limits
of the particular circuit.

SSB power amplifiers come in many
different types, but one of the most popular
variety these days is that known as "class
ABI". Such an amplifier is set up with
operating conditions partway between pure
class A (in which average plate current is
steady regardless of signal) and pure class B
(in which the tube permits current to flow
during only half of the signal cycle), and the
suffix "1" indicates that grid current is never
permitted to flow.

A Class AB I circuit requires virtually no
driving power; only a voltage swing at its
grid is necessary . Many tubes have been
designed specifically to operate at rf in this
class of service, and to have low distortion
when doing so.

The fact that grid current never flows in a
properly operating and properly driven Class
AB I linear amplifier has been used by
several circuit designers to include an auto
matic servomechanism known as ALe or
"automatic load control". which prevents
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difference frequencies in its output. The two
original input frequencies (the carrier and
the audio) balance themselves out within the
modulator circuit, so that carrier suppression
occurs within the modulator.

Output of the balanced modulator, then,
consists only of the two sidebands. The filter
passes one of them and rejects the other.
The resulting single-sideband signal is then
ready to be applied to the frequency selec
tion circuits.

Somewhat more sophisticated in its
theory of operation is the phasing approach;
this technique involves the introduction of
differential phase shifts into otherwise
identical signals so that one sideband cancels
itself out while the other is reinforced.

For the phasing approach, the audio must
first be frequency-limited (this step is not
necessary in the filter technique, because the
sharp filter will itself trim the signal's band
width to the 3 khz voice-quality minimum).
After its bandwidth is limited, the audio
signal goes through a phase-shift network
which produces a pair of output audio
signals which are 90° apart in phase at all
times.

Each of these signals is applied to its own
balanced modulator. The rf for the balanced
modulators comes from a carrier generator,
which may operate on any frequency. One
balanced modulator gets its rf direct from
the carrier generator, while the rf applied to
the other is shifted 900 in phase on the way.

The result is that we obtain at the
outputs of the two balanced modulators,
two sets of double-sideband signals, but
because of the separate phase shifts applied
to the audio and the rf signals the phase
relationships between sidebands are rather
unusual. Depending upon the direction of
the phase shifts, either the upper or the
lower sideband outputs of both balanced
modulators will be in phase. If the upper
sideband outputs are in phase, the lower
sideband outputs will be exactly 1800 out of
phase, and vice versa . This means that we
can cancel out either sideband just by
combining the outputs of the two balanced
modulators.

While in theory, at least, the carrier can
be at any frequency, in practice phasing
exciters are usually designed to operate at a
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fixed frequency and the resulting SSB out
put is converted to the desired output
frequency by mixers, just as when using the
filter technique. The most popular such
fixed frequency is 9 mhz-schosen because it
permits a single mixing oscillator in the 5
mhz range to prod uce either a sum fre
quency output around 14 mhz or a differ
ence frequency output in the 75-meter band .

Both the filter and the phasing techniques
have their own peculiar advantages and
disadvantages. Through the years popular
opinion has tended to elevate the filter
technique, and it's certain that a filter rig
requires less adjustment to keep it going if a
high-quality filter is employed. Phasing, on
the other hand, simply because it does offer
more possible adjustments, may make it
easier to compensate for component aging.
Sideband selection may be simpler with
phasing and a complete phasing exciter also
has built into it provision for the generation
of narrow-band phase modulation, should
you desire that feature.

Whichever technique is used to generate
the single sideband signal at this point, the
signal must still be brought to the desired
output frequency and boosted to the desired
power level.

Frequency selection is normally done by
means of one or more mixer circuits, identi
cal in principle to those used in receivers. In
fact, the close correspondence between the
portions of a SSB transmitter and a superhet
receiver is what gave rise to the idea of the
SSB transceiver which hit ham radio like a
storm several years ago!

Two points, not generally considered of
main importance in mixers for receiver use,
are important in mixers intended for SSB
signal frequency selection. The first is the
simple point that an upper-sideband signal is
changed to lower-sideband by difference
frequency rrnxmg, while sum-frequency
mixing preserves the sideband-to-carrier re
lationship unchanged. This point, in con
junction with the choice of 9 mhz as the
signal-generation frequency in early phasing
type exciters, led to a convention which
virtually ruled for a number of years that
communication on frequencies above 9 mhz
would be by upper sideband, and that on
frequencies below 9 rnhz would use lower
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sideband. The reason was simply that the
early users adjusted their exciters to produce
USB signals at 9 mhz ; sum-frequency mixiiig
to reach the 20-meter band maintained the
US B . sense, while difference-frequency
mixing to reach 75 met ers inverted the
signals to LSB.

The other point , o f considerably more
practical importance, is that any mixing
process can cause generation of spurious
signals. These spurious mixer products can
result in out-of-band and out-of-channel
signals, and can also introduce in-channel
distortion. The point is sufficiently impor
tant to cause one authority to state, "It is
these spurious products which exert the
most influence on the design of the frequen
cy translation system."

To minimize the production of spurio us
mixer products a designer has two major
variables he can juggle. One is the specific. .
type of mixer device and/or circuit he uses,
since some circuits and some devices are
more free of spurious outputs than are
others. More important, in many cases, is the
second major variable -the ratio of the two
freq uencies to be mixed .

For instance, if an output freq uency of 7
mhz were desired and the starting freq uency
were 3.5 mhz, the designer would have only
two choices available for his mixing
frequency signal : he could use 3.5 mhz and
sum mixing (3 .5 + 3.5 = 7), or he could take
10.5 mhz and use difference mixing (J 0 .5 
3.5 = 7).

In this case, there's really very little
choice at all, because one of t he first rules is
to never introduce two signals of exactly the
same frequency for mixing. The out put is
too likely to contain harmonics of one or
both input signals, not to mention literally
dozens of spurious products caused by the
nth harmonic of one input mixing with the
n+2nd harmonic of the ot her.

But the alternate choice wouldn't be very
mu ch better, because he would still be faced
with all the harmonics of his original 3.5
mhz signal mixing with either the fundamen
ta l or harmonics of the 10.5 mhz injection
freque ncy .

It 's almost a case of "you can't get there
from here"- and this particular problem has
been one of the major reasons for choice of
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the final stage from ever being seriously
overdriven and yet permits the operator to
crank up the gain just about as high as he
may desire.

Fig. 6 shows how it works. The grid of
the final stage is used, in addition to its
normal role, as the plate of a diode detector.
Whenever overdrive occurs and grid current
begins to flow, this diode detector rectifies
the overdriving portion of the signal and
produces a "hash" voltage at point "A".

This hash voltage is rectified and filtered
to remove the "hash", and is then applied to
some variable-gain amplifier stage earlier in
the amplifier chain. There, it reduces the
gain, which in turn reduces the drive to the
final stage.

With reduced drive to the final, the hash
and in turn the DC ALC voltage are reduced,
which permits gain to come back up. Thus
we have a closed feedback loop; the greater
the drive, the less gain is available, and the
less the drive, the greater the gain. The net
result is that the final stage will always
operate with a very few microamperes of
grid current; this is not enough to cause
appreciable distortion, but is enough to keep
the servo loop operational.

ALC has several advantages. The obvious
one is that drive adjustment is not so critical,
since it provides an automatic safety against
moderate overdriving. Not so obvious is the
fact that the operating conditions of the
final stage as well as all other stages within
the loop are more tightly defined, and so can
be designed and adjusted more precisely.

What Faults Mar SSB Signals? In our
examination of the means by which SSB
signals are generated, we touched in passing
on a few of the possible faults. Now let's
turn our full attention to the possible
problems.

To the operator, most SSB faults appear
to be in one of three categories. The first
and by far the most populous is that known
as "buckshot"; this includes most distortion
and non-linearity, and some forms of other
problems as well. It gets its name from an
audible resemblance to buckshot rattling in a
can.

The second broad category is that of
"insufficient suppression", either of the car
rier or of the undesired sideband. In many
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cases this problem produces results very
similar to buckshot; in others it presents
difficulties in receiving the signal.

The final problem is that of frequency
stability. We've already seen how stringent
are the requirements on frequency stability
for SSB communication. Any failure to meet
these requirements poses a problem.

Now that we've categorized the faults,
let's examine them a bit more closely.

"Buckshot", or to be a bit more precise
about it, spurious distortion products, is the
normal result of distortion in the power
amplifier stages. This distortion may be in
the form of harmonic distortion, intermod
ulation, or both. Such distortion and non
linearity go hand in hand; one is, in fact,
both the cause and the partial effect of the
other. A distorting amplifier cannot be
linear, nor can a non-linear amplifier fail to
produce at least some distortion.

The causes of such distortion were
wrapped up succinctly by Don Norgaard
W2KUJ, one of the first hams to fa on SSB
some 20 years back, as "amplification which
increases with increased signal level", and
"amplification which decreases with in
creased signal level". The second of these is .
the more common; it's what you hear, for
instance, if you disable the AVC of a
receiver and tune in too strong a signal.

While the causes of distortion fall into
these two broad classes (and the cures are
different for each class), the results insofar
as a SSB signal is concerned are the same for
both; in both types of distortion, the result
is a change in stage gain with signal strength,
and as we saw a couple of installments back
in this course when we first examined the
way a mixer works, any change in stage gain
caused by signal strength provides mixing
action. In other words, the change itself is a
non-linearity.

What happens next is simple; the distort
ing amplifier puts signals back on, where we
have spent so much effort taking them off.
If you like, you can try it with figures.
Assume that we start with an audio signal
containing just two tones, one at 500 hz and
the other at 750 hz. Let's generate an
upper-sideband signal around a suppressed
carrier of 3.9 rnhz with these two tones; the
result is that we have just two rf signals, one
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at 3900.500 khz and the other at 3900.750
khz, if we suppress the carrier and the lower
sideband properly.

Now let's put those two rf signals through
an amplifier which has a little distortion in
it. We'll get out not only the two signals we
started with, but their sum and difference;
we will also get the sum and difference of
each with at least the second harmonic of
the other. That is, we can expect to find:
3900.500 - one original input signal
3900.750 - the other original signal
3900.750 - 3900.500 = 0.250 - the differ
ence signal
3900.750 + 3900.500 = 7801.250 - the sum
signal
2x3900.500 = 7801 - 3900.750 = 3900.250
bucksh ot 2x3900.750 - 7801.500 
3900.500 = 3901.000 - buckshot

And this is just a partial listing, incom
plete at that. In practice, the signal will have
more than just two components, and unless
we're awfully lucky, we'll have more than
mere second-order distortion products to
contend with.

We will find that some combinations of
frequencies, at some critical orders of har
monics, produce products in the supposedly
suppressed sideband. In fact , as it happens it
takes a pretty bad signal to produce buck
shot within its own bandwidth. A signal
which is only moderately lousy will fre
quently appear to its user, and to its listener,
as an acceptable signal; the only people who
know it's sick are the fellows trying to use
all the rest of the band!

While the major cause of such problems is
overdrive, there are other causes as well.
Operating conditions for the amplifiers must
be properly chosen to minimize distortion,
because no amplifier is perfect. Even the
best amplifiers have some traces of distor
tion remaining in them. and good design
plays off one factor against another in a
hopefully successful effort to ca ncel out as
much of this as possible. The variables to be
considered include such things as plate
supply voltage, tuned circuit impedances,
grid bias, screen voltage, and tube types
(some tube types are designed to be more
free of distortion than others).

All of these factors are, to some extent,
under the control of the operator. At least,
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he has enough of them under control to
permit him to make any linear amplifier
behave. We'll get into the ways and means in
our next section when we examine the
means of measuring signal quality, because
any control must include a means of
measurement. Right now, let's turn our
attention to the question of suppression.

We have labeled insufficient suppression
of either the carrier or the undesired side
band as a fault in a SSB signal, but the
reasons why it's a fault are not that obvious.

In fact, in the early days of SSB many
operators fe lt that a reduced-level or "pilot"
carrier should be transmitted, in order to
simplify frequency-locking the bfo at the
receiving end. Ancient issues of QST carry
some interesting debates on this subject
which would indicate that at the minimum,
incomplete carrier suppressio n is not auto
maticallya "fault" for any technical reasons,
but is called a fault only because current
o pe rating pract ice calls for complete
suppression !

So far as the undesired sideband is con
cerned , there are some pretty practical
reasons for its suppression. If both sidebands
are transmitted and received at full strength,
then the locally supplied signal which re
places the carrier in the receiver must be in
phase synchronization with the o riginal. This
is a degree of precision virtually impo ssible
to attain without rather exotic techniques;
the only way to do it known to most hams
involves more special circuits in the receiver
than you normally meet in a phasing-type
SSB excite r. It 's called "synchronous detec
tio n", and we've mentioned it before in this
study course.

For any simpler method of reception to
work, one of the two sidebands must be
shaved away. This can be done either at the
transmitter , which gives us SSB, or in the
receiver, if DSB is used, but only one of the
sidebands may be permitted to reach the
detector circuits. If a part o f the unwanted
sideband gets through , the effect is a " burb
ling" superimposed o n the audio. Ex per
iments have sho wn that the burble is only
barely noticeable when the undesired side
band's level is 30 db below the desired ; this
is the origin of "30 db" as the "magic
figure" for rejection.

108

The effect o f incomplete carrier suppres
sion would depend upon the precision of
tuning of the receiver. If tuning were in
exact, the local carrier and the incoming
carrier would beat with each other to
produce a difference frequen cy which'could
either cause a low- pitched tone, sub-sonic
overload of audio circuits with resulting
distortion, or possible an effect similar to
the burble of insufficient sideband suppres
sion. If, however, the receiver were especial
ly designed to permit a "pilot" carrier to be
selectivity amplified to a much higher level
than its accompanying sidebands and then
used for local injection, no ill effects at all
would o ccur.

It's a matt er of pride among today' s
operators, though, to obtain as complete
suppression of both carrier and unwanted
sideband as they can achieve. It's not un
usual to find carrier suppression as great as
60 db, and sideband suppression greater than
40 db, in the signal of a really careful
operator.

How Is SSB Quality Measured? We've
seen that a number of faults can mar an SSB
signal, and that the generation of such a
signal is a process complex enough to require
many adjustments. How can we be sure that
all the adjustments are correct , and that our
signals are free of the faults which make
signals lousy'?

Surprisingly enough, an SSB signal is even
simpler to measure (in most cases) than is a
conventional AM signal, and is much easier
to tame than is an FM or PM signal.
Measuring its quality , though, does require
one instrument -the oscilloscope.

Many o perators attempt to measure
quality of their SSB signals without a sco pe,
using only a receiver. This fact is one o f the
major reasons why so many poor SSB signals
are found on the air; a large part of the
things that can go wrong with an SSB signal
are of such characteristics as to show up
quickly on a scope view of the signal, yet
escape detection completely when the signal
is inspected by tuning a receiver across it.

The scope can be used to measure SSB
signal quality in any of four different hook
ups. These hookups are called the two-tone
test, the bow-tie test, the envelope test, and
linearity tracing. The first three present
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essentially t he same information, and which
you use depends almost completely upon
personal preference.

Except for lineari ty tracing, all the test
hookups require that the vertical deflect ion
plates of the scope be driven by the actual
SSB signal being tested. The signa l is usually
picked off from the final a mplifier tuned
circuits by means of a pickup loop as shown
in Fig. 7, and coupled directly to the deflec
tion plates (bypassing the sco pe' s in ternal
vert ical amplifiers). Patte rn heigh t can be
adjusted by changing the location of t he
pickup loop ; the larger the pattern, the
easier it is to detect slight flaws.

Fig. 7 . Fo r two-tone, bow-tie, and enve lope
tests of 5SB s ignals, this hookup is used to
sa m p le rf and app ly to vertica l deflect ion
p lat as o f 'osc illosco pe, Tuned circu it m a y
no t be n ecessar y in all cases, b ut ma kes it
easier t o get adequate pattern size for go o d
display. P ic k u p link may b e c oupled to fina l
amplif ier, dummy lo ad , a n tenna tuner, or
a ny poi nt in t he t ra nsmitte r a fte r a ll adjust
m ent s w hic h are to be checked. Pattern size
may be varied by adjusting tuning of re so n
ant circuit or by adjusting coupling of
pickup link, or both.

These tests depend upon the fact that any
distortion or non-linearity will cause mixing
and the generation of spurious outputs when
two or more signals are applied to the
system; that's where t he two-tone test gets
its name. For the two-tone test , two sine
wave aud io signals are fed into the mike
input of the exciter. The two should be of
equal amplitude but about 1000 hz apart in
frequency. Alternatively, a single tone can
be fed in and carrier inserted to supply the
ot her t one, but if this is done, then only
amplifier linearity can be tested. To test for
proper carrier and sideband suppression, the
input must be a pair of audio tones.

The horizontal plates of the scope, in the
two-tone test , are driven by the scope's
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Fig. 9. Typical bow-tie test patterns. Pattern
A is normal indication; all lines are perfectly
straight. Too much bias produces conceve-.
sided pattern such as B. Overload produces
pattern C, with chopped-off peaks rather
than points. Combination of overdrive and
too much bias produces Pattern D. Inade
quate carrier suppression puts ripples on
sides of pattern as at E.

Too much bias (which produced Pattern
A, Fig. 8, with the two-tone test) will cause
the sloping sides of the bow-tie to become
concave as shown at B, Fig. 9.

Overdrive, which causes the peaks of the
output signal to be clipped, shows up as
Pattern C. The combination of too much
bias and too much drive, which produced
Pattern C in Fig. 8, appears as shown at D in
Fig. 9,

Lack of carrier suppression will show up
as at E, with ripples on the edges of the

scope is furnished by the internal scope
circuits, set for approximately 30 sweeps per
second. The envelope test, in itself, tells very
little, but is useful as a means of monitoring
the signal once all adjustments have been set
up properly using either the two-tone or the
bow-tie tests, to be certain that overdriving
is not permitted to occur.

The bow-tie test differs from the two
tone test in two major respects; the horizon
tal sweep for the scope is taken from the
exciter's audio section, and the pattern
produced is somewhat different.

In this test, the scope is used to compare
the audio signal generating the SSB output
with the actual SSB signal produced at the
system output. If everything is working
properly, the relationship between these two
signals will be linear. The result is the
stylized bow-tie pattern on the scope shown
at A in Fig. 9, The perfect straightness of the
sides of the pattern, extending through the
crossover at the center, indicates that all
operation is normal and signal quality is
good,

•

r: ':\ { , -x
r

, , ,
, , , ,
, , , ,
, , , ,
,

" ,, , , r, , ,

" :/ '\, ,,

, , ,I ,, "
,

r '* ~, " ,, t , ,
, ,

,, ,
r ,, ,

I, r, ,, ,

•

Fig. 8. These are typical displays produced
by two-tone tests. Dotted lines indicate
normal display in every case. Pattern A
results from too much bias on amplifier
stage. Pattern B is one of many which can
be caused by overdriving 8 stage; character
istic common of all is that sides of pattern
are fatter than normal and top is rounded or
squared off rather than coming to smooth
peak like a sine wave. Pattern C is combinat
ion of A and B, and pattern 0 indicates
inadequate carrier suppression.

C D

internal sweep circuits. It may prove neces
sary to adjust the sweep carefully, since it
normally is synchronized to the vertical
deflection signal inside the scope, and the
direct connection used in this test set-up
bypasses that part of the circuit.

The pattern which should be displayed by
a perfectly operating transmitter on a two
tone test resembles a pair of sine waves
mirror-imaged over each other; it appears as
the dotted line in Fig. 8, Any of the patterns
shown by solid lines in Fig. 8 represent
improper operation. Pattern A is an exag
gerated view of what is shown when an
amplifier is overbiassed; the "crossover" is
pinched and the sides of the pattern become
concave. Pattern B is an indication of over
drive; the pattern -"fattens out" and in
extreme cases may even begin 10 look like a
square wave. Pattern C indicates a combin
ation of too much bias (Pattern A) and too
much drive (Pattern B),

Pattern D indicates insufficient carrier
suppression; the more carrier is present, the
more pronounced will be the ripple along
the edges of the pattern.

The envelope test is identical to the
two-test insofar as the scope hookup is
concerned , but the audio input for this test
is normal speech. Horizontal sweep for the
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pattern, and as in the two-tone test , the
depth of the ripples indicates the amount of

•earner,
Either the two-tone or the bow-tie test

can be used to adjust amplifier loading. An
amplifier which is too lightly loaded will
display the pattern of "overdriven" condit
ions, but the pattern will clear up into the
"normal" pattern as loading is increased. As
loading is increased still more, the pattern
will remain "normal" but its height will
decrease, indicating that less actual power is
being produced (regardless of what the final
meters may indicate - all that they show is de
input power, and the display is showing you
actual rf output voltage across a fixed load
impedance).

The point of optimum loading, for any
given amount of drive, is that point at which
the largest "normal" pattern is produced.
Once this point is found for a single drive
level, it 's usually worth while to increase the
drive a bit and see if a better "optimum" can
be found. This boils down to a pair of rules:
If the final stage is not being driven to its
design limit, its loading should be reduced
until it will accept limiting drive , and if the
power level obtained by doing this is less
than anticipated, provide additional drive .

While we've been going into some detail
on three of the four test setups, we have
passed by the technique known as " linearity
tracing". Unlike the ot her three setups,
linearity tracing does not involve feeding rf
to the scope. Instead, samples of the rf input
to , and output from, the amplifier being
tested are detected by identical linear detect
ors. The resulting signals are then compared
to each other in the scope, by applying one
a t the vertical amplifier and the other to the
horizontal.

Fig. 10 shows the schematic of a typical

TO "'''''PL

Fig. 10. Schematic diagram of linear envel 
ope detector for linearity tracer. Entire
ci rcu it should be Shielded, w ith coax leads
r u nn ing in and out.
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Fig. 12. Typical displays from linearity
tracer tests. Perfectly straight line such 8S
that at A indicates perfectly linear operation
of amplifier. Concave curve such as B results
from overbias of amplifier or too little
resting plate current. Convex curve, C,
results from improper loading or poor
grid-circuit voltage regulation causing drive
to change with signal level. s-curve, O. is
combination of faults Band C. Overdrive of
amplifier is indicated by sharp break at top
of line. E. It may also be combined with any
of the other patterns.

c•

We have examined some of the details of
SSB reception elsewhere in this study course;
what well concentrate on right now are
three important ways in which receiver
features affect the usefulness and intelligi
bility of the SSB signal.

Since the SSB signal has no carrier to
permit recovery of the audio, the receiver
must provide a substitute for the carrier.
This "local carrier" is normally provided by
the bfo, and it must meet two require
ments -it must be strong enough so that the
received sideband cannot "overmodulate" it,
and it must be at proper frequency to
demodulate the sideband into its proper
audio components.

The problem of strength of the bfo signal
can always be overcome by attenuating the
received sideband. and this is the idea behind
the way in which SSB is received on a
pre-SSB receiver: Audio gain is turned full
on, rf gain way down, and the receiver tuned
carefully until the SSB signal becomes intel
ligible. Keeping the rf gain down low makes
certain that the sideband is at low level when
it mixed with the bfo signal in the detector
circuits ; the audio is kept high to make the
best of a bad situation.

Tuning of the bfo is comparatively criti
cal; it must be on the right side of the
sideband to replace the suppressed carrier,
and must be within a very few cycles of the
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Fig. 11. Test setup for linearity tracing. De
tector coupled to am p lif ier input should
feed horizontal input of scope, and second
detector coupled to amplifier output should
feed vertical input. Scope gain adjustments
should be set for 45° tilt on displayed line
or curve. This requires more horizontal gain
than vertical.

linear detector for such use, and Fig. II
shows the test setup in block diagram form.

Any type of audio input can be used for
this test, since it merely compares the
output of the amplifier to the input. If the
amplifier is linear. the display will be a
straight line as shown at A in Fig. 12. A
curved line such as that at B indicates too
much bias or insufficient screen voltage; the
specific problem indicated by this is "cross
over distortion" caused by too little static
plate current. An oppositely curved line such
as that at C indicates poor grid-circuit
regulation or plate-circuit difficulties, with
improper loading as one of the prime sus
pects. The usn curve at D is simply a
combination of curves Band C, and indi
cates that several problems are present simul
taneously. Overdrive of the amplifier is
shown by a sharp break in the line as at E.

The linearity tracer, because of the sim
plicity of interpreting its display, is probably
the best measurement technique for every
day measurement of signal quality. The
bow-tie test provides similar results. Most
commonly used is the envelope test-which
is the least indicative of all.

How Does The Receiver Affect SSB ?
Having generated our SSB signal and meas
ured its freedom from faults, we can pour it
forth into the spectrum without shame. To
use it for communication, though, we still
must receive it.
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Radio Company, publication 597 033 1 00, 1959
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design, and mixer considerations; aimed principally
at commercial users).

"Single Sideband for the Radio Amateur,"
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suppressed carrier's freque ncy to reproduce
the audio accurately enough to permit voice
recognition.

If DSB signals are to be received, the
receiver must have sufficient selectivity to
slice off one sideband and accept the other,
or the signals cannot be comfortably re
ceived. This selectivity ma y be achieved by a
sharp filter in the if strip, or by a p hasing
technique similar in principle to the phasing
type o f SSB generator. Such a phasing device
is often called a ' signal slicer"; in the early
days they were popular accessories, but the
sharp-filter technique appears to be predom
inant now.

Frequency stability is also a necessity in
t he receiver , b o t h in the fron t end and the
bfo oscillator circuits. Because of the need
for extreme absolute stability (tuning should
stay p ut within 50 hz, regard less of operat 
ing frequency), multiple conversion tech
niques have become almost standard for SSB
receivers. These employ crystal-controlled
converters to bring all incoming signals into
the same freq uency range , where a single
variable oscillator which is built for extreme
stability is used for tuning. Often, the bfo is
crystal-controlled, with choice of upper or
lower sideband being made by switching to
one of two crystals, either above or below
the if passband by the correct amo unt.

. . . Staff
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(continued from page 4)

or hobby. In other words; make the public believe
that our activity is a vitally important part of
civilized societal welfare , contributing essentially
to the co mmon good. It was intimated that those
nations would then be unable to commandeer our
frequencies, and that we would be secure . from
those who persisted in casting covetous ~ye.s In our
direction. Hogwash!!!! ! The bare truth IS; If every
ham in the USA were to achieve the technical
competence of an electronic wizard, the prowess of
a geniu s, those nations would still seek expansion
of their frequency allotments at our expense. If we
handled traffic from now till Doomsday ... if we
all became active in AREC, RACES and MARS .
if we eschewed the hobby aspects completely if
we designed and built our own sta tions to the total
exclusion of commercially built gear .. . these
nations would still be attempting to acquire our
precious bands. They only know that they have a
propaganda story to tell the rest of the world. So
far as ham radio is concerned, they couldn't care
less!

The tragic thing is that ARRL co~ld not
possibly have failed to know all a?out !hlS at the
very time we were being regaled WIth this pleasant
little fairy-tale version of the real facts. Why were
we not told the real reasons for the League's
championing of Incentive Licensing? Many have
speculated abou t this. One account holds tha! the
League found it necessary to create a fa~e Issue
around which to rally some con troversy, in order
to inspire vitality where merely bored indif!erence
and ennui existed. That they succeeded In pro
voking the exact opposite was patently obvious in
short order.

Even when it became painfully clear through
the correspondence to the League, to QST, and to
individual Directors, that those in favor of the
proposal were but a negligible minority, consisting
predominantly of engineers, older members who
had been around long enough to "grandfather"
into the Extra Class, and a number of gullible,
impressionable persons who believe anything they
see in print, st ill the League held fast to .Its
committed course, like a juggernaut plunging
downhill. Like certain politicians of recent vintage,
they found it unbearable to own up to ~aving
made a mistake. They refused to retreat, simply
because it was regarded unseemly for ARRL to
show any sign of human fallibility. Talk about a
credibility gap! Talk about false pride! Ob,
brother!

The letters of objection, in the main, were
characterized by the loyalists in precisely the way
you might expect. They accused th~ writers of
being unprogressive, indolent, short-sigh ted, stag
nant, or downright seditious. You doubtless know
that there have been instances when any adverse
criticism of the League, no matter how mild, has
been interpreted as high treason, as though the
critic were a bomb-carrying anarchist. .. . . or at
the very least, certainly no gentleman. "Foul," cry
the Old Guard. (" Off with her head," cried the
Queen.)

114

Now the bands are decimated. An FCC evalua
tion of the sub-bands is certain to disclose that
which we already know .. . there's.hardly anyone
using them. They are sterile monuments to. cock
sureness and obstinacy. Why? Because, despite the
percentages quoted, comparatively few amateurs
have taken the trouble to upgrade. Those who
have, were not impelled by any desire merely to
demonstrate their technical ability for its own
sake. They were motivated rather by their oper
ating needs; they wanted to hang on .to DX
frequencies, for example. Nobody felt particularly
noble about it, like winning a Phi Beta Kappa key,
or the Congressional Medal. If a golfer wants to
swat a three hundred yard tee shot instead of his
customary two hundred, he goes out and buys a
special high compression ball for three buck~, and
gets a driver with a longer shaft and weighted
clubhead. If a ham wants to work the restricted
sub-bands, he studies some theory, brushes up on
his CW, and goes down and takes the exam. The
guy doesn't do it in order to fulfill his birthright as
a red-blooded patriot, nor in order to uphold the
honored traditions of our pioneers, nor yet in an
effort to protect our "sacred" frequencies from the
depredations of unfriendly foreign powers. He does
it for the same reason he pOWS high octane fuel
into his gas tank; in order to gai ~ an advan~ge. By
improving his performance he mcreases hIS own
enjoyment. This is the way of the world .. . we do
what we do for personal reasons .. . it's the nature
of the beast! And though poets and philosophers
may rhapsodize about the inherent nobility of
man's spirit, the sad truth is that man's fundamen
tal and predominant instincts arc based upon
self-interest. We are not a race of idealists, nor
altruists, we humans. Ask any clergyman or
psychiatrist. They deal with human frailty every
day, and they know.

I'm no misanthrope, really. I t ruly love my
fellow man. I'm just getting a bit fed up with those
who constantly judge others and exhor t them to be
exemplars of sain tly behavior, while pridefully
refusing to heed the ancient dictum, " Physician,
heal thyself." A great philosophical figure once
said, "Love the people for what they are; not for
what you would like them to be:' I think there are
far too many who try to remake others into more
acceptable molds. What a travesty for mere man to
regard himself so high and mighty !hat he ~n

judge someone else! Of all human sms, I ~hmk
sanctimonious pride is the worst. Self appointed
hypocrites are all over the place, cri ticizing th~
government, college administrators, parents, clergy,
the military, the rich, the poor, the old, the young
. . . you name it. I'm not q ualified to preach the
Gospel but I wish fervently that more people
would 'read the 7th Chapter of St. Matthew, with
special emphasis on the flrst five Verses. .

Well, anyway, to get back to the subJec!;
despite those few endorsements of th~ League s
position, hardly anybody was actually In favor of
it. There was never a mandate from the member
ship signifying wide-spread enthusiasm. Quite the
reverse! And the wholesale resignations which
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coincided with the adoption of this scandously
unpopular change, are not attributable to ot her
factors. The deepening diminution of our numbers
may not be laid at the doorstep of the USSR, the
fuzzy-headed liberals, the unwashed, the bearded,
college youth, black militants, 73 Magazine, or any
other of dozens of favorite scapegoats. The ARR L,
and only the ARRL is responsible.

It must be stressed that not all the Directors
were in accord with the change. Some received
mail, which must have been most distressing. But
there is incredible pressure on these men. Perhaps
many of them would deny this, but such a denial
would only tend to confirm the existence of
pressure.

To repeat; if the second phase goes through as
scheduled, there will most likely be an unpre
cedented exodus from our ranks. But, at least, we
now know fro m QST that there are second
thoughts about it all. Some chickens have assuredly
come home to roost. Unless I am very much
mistaken, our Directors are now more aware of the
thinking of their constituents than they were
before. I am glad we have been asked to write to
our Directors. I hope that the response will dwarf
all expectations. I hope there will be a deluge of
mail .. . a protest so loud and insistent that it
cannot be overlooked or swept under the rug.

I wish ARRL well. It is my organization, just as
it is that of the functionaries who run it. I, too, am
concerned about it. I, too, am dedicated to its
welfare and growth. I, too, want to contribute aU I
can toward making it better and stronger. That is
why I believe so fervently that our best hope lies in
the direction of far less centralism, and far more
democracy.

By all means, let's preserve our precious trad
itions and heritage. Let's not ever fail to continue
to honor our esteemed founders and pioneers.
Let's keep our memorable past evergreen and fresh
in our minds. But, let's not forge t that our League
exists to function in the best interests of aU of
Amateur Radio . .. not just a group here, and a
group there, no matter how we respect them nor
no matter how prestigious they are.

I'm just waiting for the day when a man who is
not in complete favor with the leading circles in
Newington is elected to be Director of his division.
After all, we can afford to have a two par ty system
in our Federal Government; why must there be
complete unanimity of viewpoint in the American
ham population's organization? I'm just waiting for
the day when the League stops resting on its
laurels; the great achievements of those who lived
in a far less complicated time ... a time when it
was much less difficult to cope with adversity. I do
not seek to denigrate these men. They were
brilliant and resourceful, and beyond a doubt they
were surely dedicated to the cause of ham radio.
But the present circumstances are not going to be
dealt with by looking over our shoulder. Prayer
fully, if ever the ARRL commences to realize that
yesterday's answers will not suffice for today's
questions, then there might be a gleam of hope for
tomorrow.
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There is a group of people who think that
because I have criticized the League from time to
time, I have severed my connection with it. I have
been a member and active supporter of ARRL for
practically all the time I have held a ticket, and
have seen no reason to change my posture with
respect to this. That is...until recently. Lately, 1
have been wondering about it all.

The constant message of ARRL has been that it
is a democratically run organization, beholden to
its members through their duly elected representa
tives, and accountable to the rank and file through
the instrument of the election process. But, just
how democratic is an organization in which the
sole participation of the membership is merely the
casting of a single ballot once every couple of
years? And are these representatives truly answer
able to the membership? Or are they answerable to
those in control of the machinery of the League?

Is it possible to effect changes in ARRL through
its Directors? All of us have mixed feelings about
the League's programs and activities. Some of us
disagree on incentive licensing. Some find fault
with the failure of ARRL to implement reforms in
the iron-handed approach to DX accredition. Still
others feel badly about the Legal Department's
reticence to become involved, except in an ad
visory sense, in lawsuits where fundamental rights
of amatews are imperiled. And so forth. While all
these disagreements are going on, we are told ...
"You can only improve the League from the
inside." This is the word from Headquarters,
echoed by the Directors, SCM's, EC's, and on and
on, down the line. The message is, join....join....
join.... no matter how strongly you may disagree
with the direction and policies of leadership.

Isn't it time to mull over this state of affairs, in
order to determine the wisdom.... or foll:t...of
following blindly? Have there been any meaningful
changes, suggested by the rank and file, not the
officials, carried out by these "responsive" repre
sentatives?

Many have pleaded for the necessity of a new
jook in policy, with respect to our total lack of an
affirmative public image. I challenge you to name
one other national organization that does so little
for its members. We desperately need a voice in
Washington. But the League is so all-fired con
cerned with maintaining their ' tax-free status, that
it is neglecting the fact that so far as the public is
concerned, we are nothing but a bunch of idiots,
who deliberately interfere with television; a group
of arrested old crackpots, playing with toys and
childish gimmicks. Literally a handful of people are
aware of the role of Amateur Radio in our society.
Hardly anyone knows that there is a difference
between hams and CB'ers. All right... agreed that if
we established a voice in the Nation's Capital, we
would no longer be tax-free. So what! Other
groups are paying their way without too much
strain. What does it profit us to be tax-free, if we
suffer million dollar damage suits when some
crackpot sees a ghost on his TV screen? If we
enjoyed good public relations, no attorney in his
right mind would dare to institute such action to
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begin with. Supposing it does cost us some money?
Heaven knows, we have it. And why should we
operate by government handout? Many hams who
make no bones about their opposition to huge
government deficit spending...relief...Soeial Secur
ity...foreign aid, don't even think twice about the
fortune it costs out Nation every year in the form
of uncollectable taxes from outfits like ARRL. Any
other similarly successful publishing firm would be
carrying its own weight; paying its own freight; not
freeloading on a technicality.

And it is just that. If you take an educated
squint at the ARRL annual report you will
discover that about 10% of our money is spent in
behalf of hams. DXCC, Communications Depart
ment, WIAW, Clubs, etc., are aU run as inexpensive
window dressing in order to maintain the tax-free
status. The remainder, a whopping 90%, less salaries
and expenses, is reserved for the publishing activi
ties. This is a million-and-a-half dollar publishing
firm we're talking about. What happens with all
that money? I think we have a right not only to
know, but to determine how and where it is spent,
or invested, or what have you.

The point is, if the League really started working
for its members, instead of just for its bank
account, it would probably have no trouble
doubling the membership dues, for the members
would feel they were getting something for their
money. In terms of new members, forget it. ..we
could increase our membership by leaps and
bounds.

It is not enough to publish QST and blow our
own horn. No one but hams read it! We are in dire
need of national coverage on the wire services,
press and periodicals , radio and TV. We need
promotional ideas; not just a single little film t~
show at ham clubs, either. And we can certainly do
without the tired old blurb that appears every so
often in the magazine, about getting the local news
editor to give us a couple of lines, or arranging for
a spot on the Wednesday luncheon program of
Lions, Kiwanis or Rotary. For a sample of this
impotent pap, just take a gander at QST for May,
1969. Then compare it with QST for May, 1967.
They're the same, word. for word, except for
changes to accommodate the calendar. You see,
public relations is so unimportant, the editorialist
doesn't even take the time to write a fresh piece
about it! After all, it might take as much as an
hour of his valuable time. So, he conveniently
exhumes the old one. Nobody read the darned
thing anyway, so why bother with a new one!

We hear moans and groans about our dwindling
numbers, and many proposals that we ought to
seek the means of remedying the situation. But
thumbs down on the one thing that would really
accomplish the task; a public relations office in the
City of Washington, D.C. Outside of a few dozen
dedicated individual hams, nobody's doing any
thing about recruitment. There's not much in the
way of a program for junior and senior high
schools, other than the radio clubs in these
institutions, themselves, and the handful of teach
ers there who happen to be amateur operators. Of
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course, in all honesty, the League does print some
materia l on this project, but how many people
send for it and use it? Not many!

We spend a lot of valuable time and effort in the
glorification of the past ... Wouff Hong, 50th
anniversary, museums, T.O.M., etc. , but we do
not devote much of our energy to the proselytizat
ion of our young citizens. I'll guarantee you that at
least a few young acid heads might not be in their
present loathsome predicament if some ham s had
attracted their attention to Amateur Radio in time
to make an impression . And perhaps the re are
some guys sitting around in pool-halls, letting their
minds stagnate, who might have been involved
meaningfully in our hobby, if only someone had
taken the trouble to stimula te and nurture their
interest. Think about it!

Now; can anything be changed from inside the
League? Perhaps it can. But not unless a struggle
takes place. Up to now, most such effo rts have met
with failure . Those candidates who have proposed
the most sweeping changes, which might have
changed the League for the better , have never
succeeded in being elected . I do not accuse anyone
of rigging elections. But there are many simila r
organiza tions which have found it advan tageo us to
permit their elections to be supervised by outside,
impartial personnel. In this way, at least, there can
not be any question of skulduggery, and this is one
positive advantage. Many unions and guilds run
their electi ons under the aegis of the Honest Ballot
Association , which has a long hist ory in this field .
Since we are assured that our elections are scrupu
lously honest , we have nothing to lose by permit
ting such outside supervision. That is, we have
nothing to lose, unless the elections are being
rigged. The writer is a member o f ASCAP, the
performing rights society of the publishers and
songwriters. The Government made us sign a
consent decree, permitting them to oversee our
activities. This was not done becau se of any
dishonesty. It merely made it easier for persons in
sensitive posit ions to avoid tem ptat ion. ASCAP
collects and distributes over $40,000,000 per year
to its members, and all of us are happy and secure
in the knowledge that not one penny is sticking to
anyone 's fingers. But we were sure o f this before
the consent de cree . The decree has merely made it
possible for us to be dou bly confide n t that our
organization is being administered with integrity. I
find absolutely nothing objectionable in putting an
extra lock on my front door, or installing a burglar
alarm in my automo bile! Why then, should an yone
object to reasonable preca ut ions being taken , so as
to guarantee the integrity of the elections in the
American Radio Relay League?

Another thing; the only time your membership
really counts for anything at all is when you write
your check. Take the large business firm s.. .. take
Detroit , for instance. Tens of thousands of car
buyers told the manufacturers they wan ted econo
mical compacts. They were ignored. So, they began
buying VW s, Volvos and Renault s. The moment
the dough started to diminish, and not before ,
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Detroit started to make economy cars. People
bought them by the thousands. Detroit then raised
the prices, typically . The public went back to
Volkswagons! Finally the light dawned on Detroit!
But their short-sighted stupidity cos t them billions
of dollars. And that is why you see so many VW's
and Toyotas today.

Well, what can be done? I suppose the staunch
and dependable old guard will begin calling me an
ingrate, a renegade, a blackguard, or worse. There
has already been a snide reference to Wayne Green
in the August editorial of QST, on the basis that he
was not exac tly bowled over by a new film which
was screened recently. You have been warned that
you will see adverse criticism of the film in this
magazine. So far as I know, the film is a nice,
innocuous, little thing, neither good nor bad, but
certainly nothing new or startling. And it is not
going to be premiered at the Radio City Music Hall
or Graumann's Chinese! It will be shown at ham
clubs, and if that is the League's idea of public
relations or publicity, I regard it a total waste of
time . So, I'm anticipating outraged. yells of "foul"
from Headquarters. Remember, though, what
General Motors tried to do to Ralph Nadar when
he got into their hair? They tried to frame a
phoney moral turpitude charge again st him. They
had to admit it in open court when he fought back,
confronting them with irrefutable evidence. They
had to eat crow...but good, when they were
exposed for the filthy conspiracy they tried to
engineer. I trust that no one in Newington comes
up with any such bright idea . For the Nader vs.
General Motors case establishes the illegality of this
type of reckless adventurism.

Until the League demonstrates a willingness to
act in accordance with the expressed will and
interest of a large segment of the amateur frater
nity, including vast numbers of its own member
ship, rather than the spec ial interest of the Head
quarters group alone, I am very much afraid that it
cannot count on the strong rank and file support it
persistently claims to enjoy. This is a time when we
all need to recognize that democracy is one
thing....oligarchy is quite another. The type of
paternalism which we get constan tly in QST insults
the intelligence of every rank and file member. We
have recently see n an example of arrogant con
tempt which san k to a hitherto unplumbed depth.
If th ere were any doubt at all, it was surely
dispelled by the disgraceful editorial of last Febru
ary! We were not even credited with the ab ility to
determine the content and substance of our con
versation ; that's how mu ch faith they have in our
intellectual capacity.

We are no different than any other fraternal or
political entity. Either we have a voice (I mean a
real voice) in our organization's policies, or we
haven 't. If the latter be true, then it is high time
for some sweeping changes. And these can be
accomplished in only one positive way . Remember
D . I

etrott . Dave Ma nn K 2 AG Z
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73 Books for Hams

Includes giant world
country-zone wall map.
Articles on OSL design
secrets, winning OX con
tests, OXCC rules, DXpeditions. reciprocal li
censing and many more . World postage rates,
WAZ record lists, time charts, propagation, etc.
Special ham maps and bearing charts. A must
lor the OXe,. $3

OX HANDBOOK

'3"
, ,

.",utu, ,ADIe

ADVANCED
CLASS

LICENSE
STUDY GUIDE

\

ADVANCED
CLASS

STUDY GUIDE

128 pages of up-to-the
minute simplified theo
ry. written with the be
ginning radio amateur in
mind. This unique book covers all aspects of
the theory exam for the Advanced Class license
and has helped hundreds of hams to sai l through
the exam•..nothing else like it in print. $3

PARAMETRIC
AMPLIFIERS

PARAMETRIC

AMPLIFIERS

For the ham who wants
to work OX on the ~. Ji. Fi sk .10lY
bands about 432 MHz,
there is nothing that can =::::>
beat the gain .d nOise LI"igu::':,=e'-=O<1-=a=-=p=a=,a=mp.
This book shows you how they work and how
to build and use them. Lavishly illustrated with
phgtographs and drawings. $3

•
._-
... '.
.-COAX

HANDBOOK

I nvaluable book for the !

ham or the lab and for
everyone else who does-
n't want to have to keep p

a whole library on hand for reference. . .or even
worse, have to write to the manufacturer for
coax spec. $3

II ___
This handbook is a com- -:::~~ --
plete collection of up-to- ...... -.'.date information about ..,n".--.VHF and UHF anten- _

nas, with design hints, construction and theory .
If you've been wondering what array you need,
this book will give you enough background to
make the right decision . $3

VHF

ANTENNAS

VHf
ANTENNA

HANDBOOK..
II

1 INDEX

TO
SURPLUS

00 you have a piece of
surplus equipment that
you want to convert but
can't find an article?
If so, this is the book you need. It lists all of the
surplus articles and conversions in popular elec
tronic and amateur magazines from 1945 to
1966. $1.50



DIODE

CIRCUITS

HANDBOOK
An invaluable reference
book. Covers recti-
fiers, mixers. detectors.
modulators, FM detec-
tors, noise limiters. AGe. BFO'/a-multipl ier.
AFC. Varicap tuning aud io clippers, balanced
mods. f ield-strength meters, AF probes. zeners.
co nt ro l circuits, etc. 111 different circuits. $1

73 USEfUL ,

TRANSISTOR CIRCUlIS,.
~

73 USEFUL
TRANSISTOR

CIRCUITS
If you 've been looking
for a transistor circuit to
do a special job, chances
are there is a circuit in
this book that w ill give you a head start. It
covers circuits for audio, receivers, transmitters
and test equipment. $1

SIMPLIFIED

MATH

CW by W6SFM explains code and how to
learn it. 501!

Does math scare you?
- It shouldn't . This
easy-to-understand book
explains the simplified
exponential system of arithmetic. simple for
mulas, logarithms. and their appl ication to the
ham shack . 501!

-

---~ - -'-

A,TvfYFER"""rE<

,",IIlOGt 111&1 · &4

HAM
TELEVISION

The Amateur Television
Anthology is a collec
t ion of the technical
and construction articles
from theATV Experimenter, edited by W0KYO.
If you 're interested in ATV . this is the book for
you. It covers the gamut from the simple to lhe
complex in amateur television equ ipment . :1)3

MILITARY SURPLUS TV EQUIP
MENT by W4WKM is a necessity to the sur-
p lus-scro unging ATV addict . $1

CUMULATIVE INDEX l ists all the ar
t icles in 73 up through December 19 66. 25e

••••••••••••

•••••••
Call :

•••••••••••••••••••••

••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Please send me the books checked at left:

City State Zip
Books shipped prepaid in US and Canada.

Name

Address .

73 Magazine
Peterborough. N. H. 03458

_ Coax Handbook $3.00
_ T ransisto r Circu its $1 .00
_Index to Surplus $1.50
_ Paramet r ic Amplifi ers $3.00
_ H am ATTY $3.00
._VH F Antennas .$3.00
_ Simplif ied Math $ .50
_ATV Anthology $3.00
_ CWo $ .50
_ Mi lit ary TV $1.00
_ Cumulat ive Index $ .25
_ OX Handbook $3.00
_ Advanced Class $3.00
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Technical Aid Group
Please refer any questions of a technical

nature to one of the following members of
73's Technical Aid Group, These are dedi
cated amateurs who really want to he of
help and do so without compensation . Be
sure to sta te your problem clearly and en
close a S.A.S.E. for a reply.

,
John Allen K 1FWF . high schoo l student, 51

Pine Plain Road, Wellesley . MA 02181 . HF and vhf
antennas, vhf transmitters and co nverters, AM,
SSB . product data, and su rp lus.

Stix Borck WB2PFY. h igh schoo l student,
209-25 18 Avenue, Bayside, NY 11360. Novice
help.

J . Bradley K6HPR/4, aSEE , 3011 Fairmont
Street. Falls Church, VA 22042 General.

Michael Burns Jr. K9KOI , 700 East Virg in ia
Avenue, Peoria, IL 61603. AM, SS B, receivers,
t ransmitters, digita l techniques, novice help, gen
eral.

Glen H. Chapin W6GBL. 3701 Tr ieste Drive,
Carlsbad, CA 92008. HF and vhf antennas. novice
transmitters and receivers, vhf converters. semi
conductors, rece ivers AM, SSB , genera l, surp lus.

T ed Cohen W4UMF, as, MS, PhD. 6631 Wake·
field Drive, Apt. 708, Alexandr ia, VA 22307.
Amateu r TV, both convent io nal and slow scan.

Bruce Creigh ton WA5JVL, 8704 Belfast Street.
New O rleans LA 701 18. Novice he lp and general
questions.

George T . Daughters WB6AIG . BS, MS, 1560
Klamath Drive, Sunnyvale, CA 94807. Sem icon
ductors, vhf co nverte rs, test equipment, generaL

Gary De Palma WA2GCV/9, P.O. Box 1205,
Evanston, IL 60204. Hel p wi th A M, Novice trans
mitters and receivers, vhf converters, semicon
ductors, test equipment, d igital techniques and all
genera l ham questions.

Steve Diamond WB6UOV, co ll ege student, P.O.
Box 1684, Oakland, CA 94604. Repeaters and
problems regarding legality of co nt ro l methods.
Also T V, novice transmitters and receivers, vhf
antennas and co nverters. receivers, semiconductors,
and product data.

Frank M. Dick WA9 JWL . 921 Isabelle Dr.,
Anderson, IN 46013. Will answer q ueries on
RTTY, hf antennas, vhf antennas. vhf co nverters.

, semico nd ucto rs, mobile. general , and microwave.
David D. Felt WB6ALF , 79 East Highland Ave.,

Sierra Madre, CA 91024. Sem ico nd uc tors, IC's,
television. test equipment. product data.

Lo u is E. Frenze l, J r., BAS, 11287 Columbia
Pike, Si lver Spring, MD 2090 1. Electronic keyers,
digital electronics, IC's co mmercia l equ ipment and
modifications, novice problems, filters and se lec
t ivi ty, audio .

Paul Gorrell, high school student, P.O. Box 228,
Mashpee, MA 02649. Novice transmitters and
receivers, hf equipments. CB to ham gear conver
sion. Mar ine to ham gear conversion. Civil Air
Pat rol Communications, all aspects.
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Orris Grefsheim WA6UYD, 1427 West Park,
Lod i CA 95240. T V, hf antennas, SSB, vhf,
antennas and converters rece ivers, semiconductors,
and general q uest io ns.

Bob Groh WA2CKY, a SEE , 123 Anthony
Street Rochester NY 1461 9 . S pec ializes in vhfl, ,
uhf solid-state power amplifi ers, but will be glad to
make co mments o n an y subject .

D. E. Hausman VE3BUE, 54 Walter S treet,
Kitchener, O ntario. Canada. Would like primarily
to help Canadians get t heir li censes. Wou ld be able
to help with Novi ce transmitters and receivers.

Sgt. Michael Hoff WA8TL X, Bo x 571 , 6 937th
Comm. Gp.. APO NY 09665. He lp wi th all ty pes
of RTTY bo th co mmerc ial and m ilitary. Also data
techniques. Covers conversi on of military RTTY
equipment.

Io ta Tau Kappa Rad io Fraternity W7YG, Mult
nomah College, 10 22 SW Salmon St., Portland, OR
97205. This grou p of radio ama teurs will answer
any technical questions in the f ield of electronics.

Douglas Jensen W50G/K4D AD , SA, a s , 2505
Broadway. # 1704, Ho uston, TX 7701 2. Digital
techniques. di gita l and linear IC's and their applica
tions.

Jim Jindrick WA9QYC, 801 F lorence Avenue,
Racine, WI 53402. Novice t ransmi tters and receiv
ers, general .

Ira Kava ler WA2Zl R, aSE E, 67 1 East 78 S t reet,
Brooklyn, NY 11 236. SSB transmitting, co lo r TV,
co mputer programming and sys tems, digital radio
and remote co n tro l. rf t ransmissio n li nes, dipole
design, aud io amplif iers, linear a nd class C rf
amplifie rs.

Rona ld King K80 EY , Box 227, APO NY09240.
AM SSB novice transmitters a nd receivers, hf, .
receivers, RTTY, TV , test eq u ipment, general.

G. H. K rauss WA2G FP, aSE E, MSEE, 70-15
175 Street. Flushing, NY 11 365 . Will answer any
questions, dc to microwave, state -of-the -art in all
areas of communications circu it desiqn , analysis
and use. Offers he lp in TV . AM. SSB. novice
t ransmitters and receivers, vhf antennas and con
verters, rece ivers, semicond uc to rs. test eq u lp rnent ,
digital techniques and prod uc t data.

Bert Littl ehat e WA 1F XS, 47 Cransto n Drive,
Groton. CT 06340. Novice t ransceivers, test equip
me nt and homebrew projects go ne w rong .

J. J . Maro ld WB 2TZK, 279 Farmers Ave.,
Lindenhurst , NY 11757. General.

Wayne Malone W4S RR, BSEE , 8624 Sylvan
Drive, Melbourne, F L 32901. Gene ra l.

Charles Marvin W8WEM, 3 112 Latimer Road ,
RFD " Rock Creek, OH 44084. Will help with any
general amateur p rob lems.

Carl Miller WA6Z HT . 62 1 St. Francis Drive,
Petaluma, CA 9 4952. Double sideband .

Fred Moore W3WZU , broadcast engineer, 4357
Buckfield Terrace, Trevose, PA 19047. Novice
transmitters and receivers, hf a nd vhf antennas, vhf
converters, receivers AM, ssa, sem iconductors,
mobile test equ ipment, general , product data, pu lse
techniques, radio as t rono my . bio-medical electron
'05.
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Eduardo Noguera M . HK1NL, EE. RE, P.O. Box
Aereo 774, Barranquilla, Columbia, South Amer
ica, antennas, transmission lines, past experience in
tropical radio communications and maintenance,
hf antennas, AM, transmitters and receivers, vhf
antennas, test equipment and general amateur
problems. Can answer questions in Spanish or
English.

T om O'Hara W60RG, 10253 East Nadine
Temple City, CA 91780. ATV, vhf converters,
semiconductors, general questions.

John Perhav WA0DGW/WA0RVE . RR #4
Owatonna, M N 55060. AM , SSB, novice transmit
ters and receivers, hf receivers, vhf converters,
semiconductors, mobile, product data, general. Has
access to fu ll specifications on almost all standard
components presently catalogued by American
manufacturers.

Arthur J. Prutzman K3DTL, 31 Maplewood,
Dallas, PA 186 12. A ll phases of ham radio. Can
assist with procurement of parts, diagrams, etc.

Howard Pyle W70E , 3434 ·7th Avenue, S.E.,
Mercer Island, WA 98040. Novice help .

Robert Scott, 3 147 East Road, Grand Junction,
CO 81501. Basic electronics, measurements.

Pte Grady Sexton Jr. RA 11461755. WA1GTTI
DL4, Hedmstedt Sot. Detachment, APO NY

Modifying A Kitchen

Clock for the Shack

In this shack a kitchen type clock is used
for logging. And, being just a bit fussy
about the time, I made two small but useful
modifications. I'm not so sure that it's all
that important or necessary to be that accur
ate, but we all have our small idiosyncrasies
of one sort or another.

In this case, I took the old clock from the
kitchen after convincing the wife that she
should buy a new one. The second step, or
maybe it should have been the first, was to
determine that the hands of the clock did not
have any flop to them. Flopping hands would
not make a very accurate clock. You may
have to "set-a-while" and watch the clock,
but you can do this while you talk to some
interesting station .

The first step was to add an extra hand to
the clock so whenever I had to convert from
local EST time to GMT time (for the local
MARS net), I was able to do this with just a
glance at the clock.

Next, I took the clock apart and cleaned
it in a good detergent (except for the motor),
to get off the years of grease. The small hand
was removed from the clock, the paint re
moved, and the third (GMT) hand, fabricated
from sheet metal, was soldered onto the small
hand. Both were repainted (different colors),

NOVEMBER 1969

09742. Help with current military gear, informa
tion from government Technical Manuals.

Walter Simciak W4HXP, aSE E, 1307 Baltimore
Drive, Orlando, FL 328 10. AM, SSB, Novice
transmitters and receivers, vhf converters, receivers,
semiconductors, mobile, test-equ ipme nt, general.

R ichard T ashner WB2TCC, high school student,
163-3421 Road, Whitestone, NY 11 3 57. General.

Roger Taylor K9ALD, BSEE, 2811 West Wil
liams, Champaign, l L 61820. A ntennas, tra nsistors,
general.

Jon Teich WB2JAE, 22 Olden Road, Ediron, NJ
0881 7. General assistance and problems with rigs.

James Venable K4YZE, MS, LL B, LLM, 119
Yancey Drive, Marietta, GA AM , SSB, novice gear,
vhf, semiconductors, and test equipment.

Hugh Wells W6WTU. BA. MA. 141 1 lBth
Street, Manhattan Beach, CA 90266. AM-FM
receivers, mobile test equipment, surplus, amateur
repeaters, general.

William G. Welsh W6DDB, 28 14 Empire Ave.,
Burbank, CA 9 1504. Club licensing classes and
Novice problems.

Michael Winter DJ4GA/ W8, MSEE, 718 Plum
Street, Miamisburg, OH 45342. H F antennas, AM,
SSB, novice gear, semiconductors.

and put back on the clock. Be sure to get the
proper angle to the third hand before you
solder it! Before you put the clock together,
put a small switch in the bottom of the clock
and wire it to open the line to the clock.

Reassemble the clock and plug it in to see
if it still works. If so, fine! You are now
ready to set the clock to the proper time.
Get a convenient time signal: WWV; Bell
Telephone; or my particular favori te is the
Canadian time signal from CHU. They give
the time announcements every minute and
give you I pulse every second, wit h a blank
pulse at the 30 second period . I look fo r CHU
on 3330 kHz and 7335 kHz and fin d t hem
quite well on both. Stop the clock with t he
second hand on the 12 and the ot her hands
of the clock set to what ever the approximate
time happens to be, plus one minute. When
the proper time is announced which corres
ponds to your clock setting, switch it on.
Unless your line frequency changes, you
should hold the time quite well for a long
time.

The need for the switch was necessitated
by the fact that my clock is accessable, but
the plug is quite out of t he way and out of

•reach. If your wall plug is handy, you can
omit the switch.

I have found that this small ext ra hand
and switch adds just one more small conven
ience to the operation of my ham shack.

R. Bailey, K3AQH
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SEE Improvements

Made Easy

R.E. Barrington W6JDD
1087 Hewitt Drive
San Carlos, CA

If you are the owner of an SB-34 trans
ceiver or the exciter-SB'Z linear combination.
have you ever wished:

I . The stuff didn't get so hot!
2. The exciter stayed on slow-speed vern

ier tuning all the time?
3. You had an "S" meter.
4. You could use anyone of several

mikes . . . and still completely modulate the
rig?

5. The gear didn't thump from the re
ceiver's speaker when switched from receive
to transmit and back again?

Lot me hasten to say that the foregoing is
not meant as a slur against SHE equipment.
Certainly the SB-34 is a prelly advanced
design as transceivers go. And by the hun
dreds they're bringing a lot of pleasure and
operating sat isfact ion to many sidebanders
today .

Let's consider one point at a time . First,
heat. Both the S8-34 and the SB2-LA do
generate a tremendous amount of heat.
Unfortunately, the cause results from the
features that make these rigs so desir
able - -extremely compact size, but with
built-in power supplies, both ac and dc, in
the case of the transceiver.

There is no room at all for any kind of a
satisfactory fan for mounting inside of a 34;
virtually impossible in the linear, too. But
both pieces of gear do have grillwork open
ings, top and bottom. Therein lies a simple
and most effective solution to the problem,
with a modification to the operating work
space (instead of the equipment), and the
addition of a pair of Muffin o r Whisper fans.
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Modifying the work space rather than the
equipment may even improve the appear 
ance of the shack .

If your operating table or desk is a bit
fancy to cut holes in directly, a section of
elevated plywood as a false top will serve
nicely . Use whatever's handiest, then cover
with wood grain contact paper. The result
will probably look better than your operat
ing surface did in the first place!

This arrangement makes a dramatic dif
ference in the operating temperature of both
the transceiver and the linear. Never again
will any of the crystals or transistors quit...
at least not from heat.

The two-speed vernier dial drive on the
SB-34 has been a source of annoyance to
many owners. If you prefer a slow tuning
rate, don't hesitate to remove this unit.

The dial drive shaft is segmented into two
sections. Actually, where the slot appears
between the two shaft sections, the soft
brass of the factory units has an eccentric
notch. The opposing steps or notches are
placed in such a way that the outboard
shaft turns several degrees of a circle before
engaging the opposite notch . It is this
engagement that forces the clutch arrange
ment of the mechanism into a fast speed
mode.
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You can add a transistorized " S" meter
circuit as an external out boa rd device, with
out modification to the SBE equipment. The
only connection to the receiver is via the
speaker output term inals ( F ig. 2). The rf
choke is not absolutely necessary . It was
in corp orated in this particular installat ion
because of fairly long leads to an external
remote wall speaker, known to gather some
rf during transmit mod e.

The simple PNP transistor QI is biased to
cut off by the adjustment of the 10K pot,
R2 . This should be do ne with the circuit
connected to the speaker output terminals
of the SBE-34, but with no signa l present.

A quick cut with a hacksaw blade re
moves the not ch on one shaft or the o ther.
Presto! No eccentric engageme nt. . .smooth,
constant slow speed tuning!

The SB E people will te ll you that the 34
is on the shy side for audio gain. Many
owners have had to give up using their
favorit e mike because it simply wouldn't
drive the rig. A highly satisfactory solution
to this problem is transistorized pre-amplifi
cation-or better yet, compression. For the
owner who really wants improvement in
audio punch and mike flexib ility at very low
cost, the best solut ion I've seen yet is a
$4.95 modification to the 34 available
nationally through the Rad io Shack stores.
The simple outboa rd modification is design
ed around an Archer solid state module,
known as the CB Co mpression Amplifier.

The Archer unit is encapsulated in plastic
with screw terminals for 3 volts of battery
and audio in and out. Knob twisters can' t
louse it up! A fixed threshold of compres
sion is built in with no adjustments.

T h e vernier tuning drive shaft for the SB-34.

With the suggested compressor in the
circuit between your mike and the exciter ,
you'll get much higher average output than
ever before (without flat -topping) at a mike
gain sett ing backed off as far as 8 o'clock .

The diagram (Fig. 1) illustrates some
simp le precaut ions to be taken in assemb ling
the SB-34 adaptation . With the switch in t he
battery-off position your mike feeds straight
through , so you can quickly test in and out
of the circuit. If you use a linear, t he rf
chokes are a must to avoid feedback at the
higher frequencies. It 's also a good idea to
ground the minibox to your transceiver
chassis electrical ground .

Fig . 2 . Addi n g a t ransisto rized S m eter
circuit as an outboard d e vi c e . T h e o n ly
connection to the receiver is via the
speaker output t erminals . R F C -1 mh rf
c hoke; C R - IN34-A germanium diode;
R 1 - 8 2 K ' A2-1 0K (S-meter set) ;
A3 - 10 0f2; Q1-PNP 6 -9 volt audio type
t ra ns istor R adi o S hack A rcher t ype
2 76-4 03 or type 2N1 8 8 , S K 3 00 4 ( R CA) ;
M-Radio S hack Micronta 0 -1 m i l "S"
meter model 22-020 or 22-0 0 4 .
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Fig. 4 . How the additional circuitry is ep
plied to the remote speaker.

. .. W6JDD

Small transistor type electrolytics are
used-IS to 25 volts ratings. Values from 50
to as high as 250 /1f will each provide a
slightly different shaping to the audio result
of the keying transient.

The capacitors may be applied from
either above or below the circuit board. Care
should be taken to see that in each case the
positive terminal of the electrolytic is con
nected to the transistor side of the circuit ;
the negative terminal goes to ground since
this is required by the circuit polarity of
QI6 and Q17 , both NPN type transistors.

Method 2 involves a combination elec
tronic and electro-mechanical remedy that is
most effective. Many push-to-talk micro
phones employ a leaf spring system of
switching contacts, similar to a relay. In the
Shure 444, for example, there is plenty of
room in the base for additional switching
contacts. New ones can be fabricated by
pulling them off a relay discarded in the
junk box. A rubber chassis grommet on the
tip of the new leaf spring allows contact by
the plastic push to talk bar slightly in
advance of normal switching contact. Fig. 4
shows how this additional circuitry is ap
plied to the SB-34's remote speaker.

In method 2, a 25 volt, 50 /1f transistor
electrolytic is also applied from collector to
ground on keyer Q17. It was included in the
push to talk application to soften any
remaining switching transient audible on
those occasions when the operator's hand
too roughly contacts the mike base switch
ing bar. When even pressure is applied, the
new switching contacts do their job of
silencing the speaker before the transient
takes place, returning the speaker to life,
post transient. Result: barefoot SB-34, com
pletely silent switching. Add the linear and
all you'll hear is the soft reassuring click of
the antenna relay.

IC.EY[R
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• •Fig. 3. A portion of the 5B-34 switching
circuitry.

linear, choose Method 2, for reasons that
will become apparent.

Refer to Fig. 3 for a portion of the SB-34
switching circuitry. Method 1 involves ex
perimental by-passing of the collector cir
cuits of both switching transistors, QI6 and
Q17, using large values of capacitance. The
values required may vary within fairly wide
limits, depending upon the preference of the
operator, variations from one SB·34 to
another, and the inclusion or exclusion of a
larger speaker in the individual shack. The
results are more noticeable when only the
internal built-in speaker is involved.

The audio output fed to the germanium
diode is rectified by the IN34-A. The
resultant pulsating de causes QI to conduct.
The "S" meter measuring the collector
current of the transistor will swing in pro
portion to the relative strength of audio
signals.

Isn't the strength of the "S" meter
reading dependent upon the setting of the
receiver gain control? The answer is "yes,"
but it's not as much of a disadvantage as you
might think. For example, at any given
setting a group of signals on a round table
will fall into their proper perspective as
related one to the other. At normal com
fortable room volume , the readings on
strong signals compare favorably with any
other "S" meter.

Resounding audio thumps from switching
transients are heard in the loud speaker
when changing the SBE equipment from
receive to transmit mode, and back again.
You can substantially reduce, or eliminate
this completely depending upon which of
the following two methods you choose to
employ. If you operate VOX or use your 34
barefoot , try Method I. If you prefer push
to talk, and especially if you also use a

"
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Curtis Goodson, W4QBU

More Current from VR Tubes
You can always operate Vk-tubes in series

to get higher regulated voltages, but what can
you do when you need more current? If
you put the VR's in pa rallel, when one
branch ignites, the voltage is too low to ig
nite the other. A nca t so lu t ion was found

Norman Ralph W4AYI /S

long as the limb is high. The nylon line is
then pulled back over the limb , pulling the
rope over after it. This rope is used to pull
up and lo wer the antenna or ante nnas.

I found this system to be very satis
factory and more effect ive t han o t her
methods I tried to get the line over the
limb, such as weight and line and bow and
arrow t o name a couple . A couple of
pointers, however, to those interested in
trying it. When tying the nylon line to the
rope tie the knot in such a way to lessen
the chan ces for the knot to hang up on the
limb . Wrapping the knot with plastic tape
helps. Secondly , the polypropylene rope is
strongly recommended because of its
st rength and resistance to weather and rot.
It can be purchased at most any spor t ing
goods store .

As I said before, we all might prefer a
100 foot self-support ing tilt -over tower, but
as the saying goes, " Beggars can't be
choosers ."

while designing a 4XISO linear : 2 diodes
solve the problem by acti ng as switches.
We used SOO rna, 600 PIV di odes as they
were on hand .

Antenna Fishing

Most hams of my acquaint ance would
like to have a 100 foot self-supporti ng
tilt-over tower for their ante nnas. However
many of us are not numbered a mong those
t hat do. Therefore we must make do with
what our finances, premises, landlords, and
ult imately our XYL's will allow.

At my former QTH I was blessed (or
cursed) with several tall oak trees which
wer e pressed into service . These trees went
some 30 feet to the first limb and at the
80 foo t level one of them had a large limb
that overhung an open place in the
backya rd . This limb was used as the
support for my 80 meter inverted V and
40 meter ground-plane antennas.

Whenever a fri end ca me over to visit for
the fir st time the question wa s invariably
asked, " How did you ever get that antenna
way up there?" To which I always
answered, " With my fishing pole." This
often resul ted 10 a look of disbelief.
Actually it is very simple and quite
effective and works as fo llows:

I take my open faced spinning outfit
and put a small sin ker on it. An ex peri
enced angler will be able to tell what size.
A sinker too small will result in it falling
short because of lack of weight. A sinker
too large will not work because the rod
cannot provide enough whip action to

•
propel it high enough . I would stand
approximately 20 feet from dire ctly under
neath the limb and cast the sinker over the
limb . Usually several tries were necessary as
you are casting almost vert ically. Aft er the
sin ker and line were over the limb and returned
to the ground I removed the sinke r and
repla ced it with the end of a spool of
nylon fishing line of the type used for
trotl ines, Cotton line such as used for
plumb lines may be used but is not as
strong.

The monofilament line is then reeled
back on the spinning reel , pulling the nylon
line back over the limb. When t he heavier
line is over t he limb and back down to
ground level it is tie d to a rope , polypro py
lene is best. Remember that both the nylon
line and the rope must be at least twice as
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continued from page 2
changes, he has not written to me. For that matter
I can recall darned few ever in favor of the first
stage. My mail is 100% opposed to further changes.
The letters I get complain that the fragmentation
of our CW bands has essentially emptied them and
that the commercials are moving in. There are far
too many of these letters for them to be taken
lightly.

The FCC figures on new Extra Class licenses
issued are not in any way encouraging. Outside of
the few thousand Extras that were originally
"grandfathered" in, few operators have shewn
much interest in taking the test. To be specific, in
June 139 Extra Class licenses were issued, in May
133, in April 190, in March 136, in February 145,
etc. When you figure that the latest FCC list shows
262,052 licenses amateurs, with about 9000 of
these being Extras and only 130 or so being added
per month, you can appreciate the total rejection
that this demonstrated. It is completely insignifi
cant.

While a large number of amateurs agree with
the principle of Incentive Licensing. few appreciate
its actuality. They resent having to go back to
school and learn a lot of theory that will be of
little actual value to them in order to take the new
license exam and thus retain the frequencies they
feel that they had already earned. They resent
having to pay the additional examination fee and
having to make the trip to the FCC examining
point and suffering the nervousness and tension of
the test. They even more resent having to go down
a second and third time . .. as a great many do .. .
when they fail it the first time. What an embarass
ment that is!

All this has had an effect on QST, which
engineered and drove through the rules changes.
Subscriptions have been dropping of at an alarm
ing rate and dissatisfaction with the power elite
running the show is getting out of hand. Something
must be done, obviously. My guess is that QST has
already decided to ask the FCC to put off the
second stage of the rules changes and that the
board meeting has been called to rubber-stamp this
decision. I doubt (wistfully) that the directors have
the ability or the influence to bring about the real
changes that are needed. Too many of them are
deathfully afraid of offending HQ and we will
probably see as much rocking of the boat as has
been in evidence in the last several years ...
namely, very Ii ttle.

There is no harm whatever in your dropping a
letter to the director of your area (see page 8 of
QST) and expressing your own convictions as to
the changes that should be made. Should we
continue to be split up as we are now or go back as
we were to one relatively happy family with equal
QRM for everyone? Since the director has no way
of knowing for sure whether you are a QST
subscriber or not is no reason why you should let
this deter you.

There seems to be little opposition to the
opening of new bands for the higher licenses. This
is consistent with the concept of giving something
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in return for effort rather than taking it away if the
effort is not made. The reward system as opposed
to the punishment system. 14150-14200 could
easily be opened for phone. How about
7050·71501 28100-285001 Etc. The gradual
change from predominantly CW to predominantly
phone operation has not been followed by band
allocations and CW is presently allocated fre
quencies all out of proportion to the occupancy on
several bands.
Write the FCC

If you like the present allocations then now is
the time to write to the FCC and tell them so. If
you believe that the proposed changes for Novem
ber 22nd will be beneficial, tell them about it. If
you feel that the system is all wrong, write to them
about that. Make yourself heard.

And just in case QST does have the inside track,
they think they have to write to your area director
and tell him the same thing.
Public Relations

A survey of the method of introduction of
newcomers to amateur radio has shown that most
of them have come to us through fellow amateurs
rather than through interest sparked by magazine
or newspaper articles. This is rather obvious when
you consider the vacuum we have had in public
relations. You can't tell me that advertising doesn't
work. It does work and it works well .. . when it is
used.

We need publicity. Publicity is advertising that
is free. We have hundreds of fascinating stories to
tell and, with a good PR man organizing it, we
could have articles in every major magazine and
interest thousands of dollars upon thousands of
people in our wonderful hobby. QST has hundreds
of thousands of dollars just lying around doing no
one any good. Some of this money could easily be
invested in a reasonable stock or mutual fund and
the earnings used to buy PR for amateur radio so
we could be sure that our hobby would grow.
QST Investments

A fascinating part of the yearly report from
QST is the information on their investments. If I
had an investment councilor that turned in the
rotten performance they have experienced I would
start looking for a sticky finger in the till. They
had about $575,000 in cash and securities at the
beginning of 1968 and ended up with only
$618,000. Since about $35,000 of the "profit"
went for inflation, they ended up with peanuts.
This was a whole lot better than the year before
when they came up with about 1Yz% profit before
considering inflation.

At the same time as the QST financial situation
was staying put, the stock market was going to new
highs. The ISEC model fund rose about 80% during
the period and few prudent investors made less
than 50% on their investments.

Perhaps, while you are writing or calling your
director, you might ask him to account for this
situation. This might just goad him into bringing
up the matter at the November meeting and getting
something done about it. While some investors are
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making millions out of nest eggs a lot smaller than
the $500,000 or so QST has in its pocket, amateur
radio is hurting and hurting badly for money to
invest in its future.

With money we could have public relations and
get ama teur radio growing. We cou ld put the
pressure on in ternationally and help to keep ow
bands at the next lTV conference. We could
organize mass shipments of old gear to poverty
countries to get thousands of new ama teurs on the
air around the world. We could even open an office
in Washington and thus invest in our survival here at
home.

Are your directors representing you or are they
merely glorified QST Subscription Agents? Make
them do some work! Make them represent you and
give you answers to your questions. If they won't
work or answer questions, throw them out and get
in some that will
QST Quote on the FCC

September QST says, "c..the amateur division
of FCC consists of one man who is about to retire
and wants no trouble." This is in print! It is in an
editorial! This is certa inly a strange follow up on
the article by W4GF (FCC Amateur Division) in
the August QST and requires some explanation.
What was their motive in printing this scurrilous
item? It is billed as some thing someone said that
someone else said, however since they made no
effort to check in any way , we can only assume
that in their usual round about way they are trying
to tell us something.

My own fee ling on the matter is that QST is
guilty of exaggera tion. Since they do not have an
office in Washington and are not representing
amateur radio there, dealing with that agency only
through a part time attorney , it is obvious that
they are dangerously out of touch with reality. The
FCC, like any o ther. government agency, will give
ama teur radio as mu ch attention as it demands of
them. When we are almost completely silent we are
going to be forgotten and are going to be ignored.
This can lead to rules changes which are poorly
thought out, like the incentive licensing rules.
When, many of us wan t to know, will ARRL stop
spending the members money almost entirely on
publishing and star t providing some represent
ation? Let's stop taking digs at the FCC in QST
and open an office in Washington for the good of
ama teur radio!

ARRL National Convention Report
Chuck Boegel W0CVU (a very active and well

known ham) has been sending us copies of his
correspondence with ARRL HQ on the subject of
the 1969 ARRL National Convention in Des
Moines. He seems to have some very legitimate
gripes about the way he and several other well
known amateurs were trea ted at the convention
(including the past president of the ARRL). He has
gone on to ask for an accounting of the funds of
the convention and has so far found his letters
ignored by the organizers of the convention and
ARRL' HQ. The major organizer was, he says, the
president of the ARRL, Robert Denniston. I am
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sure that this must all be a mistake and that ARRL
president Denniston will publish the full facts of
the financial accoun ting of the convention. I was
disappointed to find out from Chuck that the
Eye-Bank net boys were charged $150 for the little
room they had to show the workthey are doing. If
this is true it is shameful. Chuck mentioned having
a copy of a letter from Huntoon saying that ARRL
does not expect to get an accounting of the funds
from the National Convention. Little was given away
in prizes, so there should be a handsome profit for
the Des Moines Radio Club....or someone. Let's
hear more about this one ARRL.

ARRL Articles of Association Waived
Though Article 12 of the ARRL Articles of

Association says, "No person shall be eligible for
the office of Director, Vice-Director, President or
Vice-President who is...commercially engaged in
the publication of radio literature intended in
whole or in part for consumption by radio ama
teurs," I see that Ralph Anderson K0NL has made
it as a Vice-Director. Since Ralph is publishing two
magazines for radio ama teurs, both on a commer
cial basis, complete with ads and subscription fees,
perhaps I can run for Director now? Ralph has
been accepting paid commercial ads in his maga
zines for years and, as far as I know, he is presently
devoting just about full time to their publication.
Full or part time, the magazines are obviously
commercial and everyone at ARRL knows it and
has, in flagrant violation of the Articles of Assoc
iation , overlooked the rules. Please ask yow
Director about this one.

Disaster Communications
In the early days of ama teur radio we enjoyed

a virtual monopoly as two-way radio operators.
In times of emergency there just was no place
else to turn for radio communication.

While we still have long range commu nica tions
pretty well to ourselves, we should recognize that
local communications systems are well developed
these days and perfectly capable of handling
many of the emergencies that used to fall
automatically to amateurs.

We can take advantage of this situation, once
we recognize it and adjust to it. If, instead of
competing or fighting with the other services to
provide local communications, we worked to
organize them and tie them in with the longer
range communications that only amateur radio
can provide. the result would be a better total
service and a commanding position for amateur
radio.

Communications during mo st disasters requires
local coverage to help officials direct the efforts
and know what the results are of their directions.
Officials from outside the local area also need to
know what is happening so they can coordinate
their efforts to bring in help and supplies.

While amateur radio might be ab le to handle
the whole situa tion in larger areas where we have
plenty of mobile units to use, in most emergen
cies we can well use the help of other mobile
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two-way operators such as CE, taxi, police, fire.
doctors, and others. We can provide a very
valuable service in coordinating communications
between the various two-way users. This might
take the form of our placing a mobile or small
portable station near the base station of each of
the other services so we could use amateur radio
as the master communicator.

Perhaps we should recognize that in the event
of any serious emergency we cannot depend upon
either telephone or commercial power. In many
cases it will be up to us to provide power and use
our system in place of the telephone.

As a first step toward setting up a workable
disaster communications system it would seem to
me that an inventory of the equipment, operators
and power sources wou ld be in order. Once you
know the workings of the other two-way radio
systems in your area you will be in a position to
coordinate the ham portable and mobile stations
for a truly efficient emergency service.

Under normal circumstances an operation like
this would be set up under the au spices of Civil
Defense. Unfortunately , in most of the reports I
have received, CD is in no position whatever to
undertake any real coordination. The CD has
been operating for too many years with little
purpose or organization, with the result that
there are few outfits of any real value. No, J
think that we would do a lot better if we decided
to take the bull by the horns and set up our own
emergency system, using our own initiative. If
there is enough interest in radio clubs in getting a
service like this going I will be glad to have some
window decals made for the cars in order to lend
an air of officialness to the effort. I suggest that
we call those working this end Disaster Communi
cations Coordinators (DCC's) and have a nice
red-white and blue DCC car sticker. Comments'!

Radio amateurs are the natural leaders for
emergency communications because we are the
only service that is everywhere and can communi
cate over any range. Rather than fight or ignore
the other services, we should enlist their aid and
get them to cooperate with us.

What do you think?

Ham Hospitality
Jock White ZL2GX, 152 Lytton Road,

Gisborne, NZ and XYL are glad to meet visitors.
Drop them a line if you are getting to the South
Island. Jock has a desperate need for a 4D32 in
case you have a good spare around. Send it as
used and of no commercial value.

FCC Petition
Lowell White W2CNQ has asked that the

amateur rules be amended to add some additional
frequencies for SSB international contac ts and for
a carry-over of, commercial licenses toward
amateur. RM-1477.

Reade Apgar asked the Commission to amend
the rules to permit AFSK RTTY 40F2 to be used
in the 145.17 -145.71 , 146.79 -147 .33 . and
220 -225 mhz bands. RM-1478.
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Paul Lee requested 3775-3800, 7175-7200,
14175-14200, 21200-21259 khz for Amateur
Extra. RM-1479.

Sour DXpedition
DX'ers who are nice enough to send in

donations for DX'peditions may soon fade away.
I'm not speaking of Gus and his fizzled
expedition. but of what appears to be a scheme
by an American living in Australia to gather some
loose donations by promising a trip to rare spots.
It seems that Jerry VK2BFI may have taken
another whack at the neck of the goose that laid
the golden donation eggs with promises in Gus'
DX Bulletin to visit V55, CR8 and 2P1 (1). Now,
say th e bulletins, no DXpedition and no refunds.
Can the goose, already badly maimed by Miller,
survive much more of this?

Gus is reported to have finally given up and'
returned home afte r a number of attempts to get
a repeat of his earlier DXpedition running again.
Equipment failures and transportation problems
seem to have scutt led him. OX'crs, depressed by
the incentive licensing disaster , changes in the
DXCC rules, and fake or fizzled DXpeditions,
could use some good news about now.

Pay TV

On June 12th the FCC authorized a fifth TV
channel for pay-TV in the 80 largest American
cities which have four or more free-TV stations. l
think that those of you readers who have worked
in television or have read much about the inside
workings of the business will agree with me that
while pay-TV has a lot to offer the broadcaster,
it has little to offer the customer in the long run.

Television is in the execrable state it is in today
because larger audiences bring in more money.
Pay-TV can' t be any different. What pay-TV
station is going to show an art film of interest to
5% of the viewers when he can show a sex film
that will get him 65 %? All that will happen is
that we will accelerate the demise of our movie
theaters. I somehow doubt that we will see many
good movies made for television. So far everyone
I have seen has been dreadful. And how long will
it be before we start seeing commercials on the
pay-TV stations'! We pay $2 to go to the movies
and find that we have commercials there now!
No, I believe that we will find ourselves very
shortly back where we started, but having to put
quarters or dollars in the television se t to watch
the Beverly HiUbillies.

It is possible that the members might want to
know a little more about the recent S1500
donated by ARRL to a local radio club. It may
well be money carefully investigated , but again,
why th e secrecy? The club has been run , for
many years, I understand, by League offic ials. I
know that I would like to know more about the
VHF accomplishments of the club. what sort of
equipment has been se t up in the past for the
club sta tion, where it came from, who operates
it, and what success it has had on what bands.
Let's hear what the $1500 will be used for and
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see occasional status reports In QST on the
effort.

Writer Beware!
One of our more prolific authors complains

that he submitted a manuscript for a booklet to
one of the other ham magazine publishers in early
1967. A contract was signed and he was promised
that the book would be published by the Fall of
1967. It was not published in 1967. During 1968
he received many letters from the editor promising
publication in 1968. It still has not been published
and . he has been unable to get them to either
publish the book or return the manu script. What
can he do?

While we too have been a little slow in
publishing some of the book manuscrip ts that we
have on hand, we have paid the authors for them
on acceptance. We have been getting a new printing
plant ready to produce books right here at 73
headquarters and the final piece of machinery has
just been purchased and installed . We now have a
Chief 22 printing press, a Rossback collator, a
Baumfolder, a Boston stitcher and an Oswego
paper cutter. In all we have invested about $15,000
in the new printing facility . Now all we have to do
is get it working smoothly and we will have a
stream of interesting books coming out for you.
Authors, please take note.

RM-1346
Werner Esseluhn K3MGO has petitioned the

FCC to establish a new class of license for senior
citizens (60 and over) which would permit the use
of crystal controlled type-accepted (no homebrew)
equipment on the top end of two meters. The
requirements would be five wpm code plus as imple
theory and rules test. The major purpose of the
new license would be to provide an activity and
relief from boredom for the senior citizens.

RM-1493
Emery Milton W6ARM has petitioned the FCC to
amend the rules to change six meters so that
50.0-50 .05 are for Extra and Advanced, 50.0-53.5
for telephony, and 53.5-54 .0 for telegraphy. This
would move the virtually unused CW band to the
top end of six meters. Why not do away with it if
it is not going to be used?

Five Band WAS Award
QST has announced the availability of a five

band Worked All States award. This seems like a
fine idea to me; I think I've plugged for just that in
my past editorials.

The starting date for the award has been set for
1 January, 1970, thus giving everyone an equal
fresh start at getting the award. 1 sure wish that the
QST board had not decided to do that. I can see a
lot of good reasons for set ting the date at 1
January 1969 and a lo t of reason s why the 1970
start is bad news.

Most important for all of us interested in DX is
the impa ct that this decision will have on the OX
operators. This is a catastrophe for many of them.
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The five band DXCC started in January 1969 and
our DX operators have been working through all of
the countries on every band as fast as they can,
aiming at that award. The DX ops must cooperate
with them in sending QSL's. This means that
thousands of DX operators will be well on their
way toward WAS by the end of this year on all five
bands. They will have invested a stupendous
amount of money in those QSL cards. So what
happens? None of those cards are any good for the
new WAS . .. they will have to start all over again!
This will be an unnecessary expense. Why couldn't
the date have been made retroactive to coincide
with the five band DXCC date?

Those operators in the rarer states will find
themselves facing a contest-type existence come
January. Most of the fellows contacted in the past
will now want QSL cards all over again... dupli
cation...expense...time...and a lot of work.

Would someone like to make a rough calcul
ation of how many cards each operator would have
to send out if, say, 10,000 amateurs decide to go
for the new WAS award? It will take 250 cards for
the award, but each op will have to send out
around 25,000 cards or so! Ops in Nevada,
Delaware. Vermont, Montana, Wyoming, New
Hampshire, etc., had better just buy a small
printing press and get ready for the onslaught.
Imagine 10,000 stations trying to work you on five
different bands!

It wouldn't hurt for you to call your QST
director and see whether you can get him to move
that date back one year. Or ten.

Typesetting Style in 73
One of the authors got all uptight over a recent

change in our style of setting type. We had gone
along with the convention of setting electronic
notation based upon people's names with capital
letters-rnA, pF, mV, kHz, etc. Recently I changed
to all lower case letters and, sure enough, the angry
voice of protest was heard.

Ampere, Hertz, Volta , Ohm, Faraday and the
other fathers of electricity and radio have been well
honored and I hope that by now very few 73
readers don't at least recognize their names. By
keeping their initials in capital letters it seems to
me that we are putting off the honor of letting
their names go into our language. Lower case
"ohm" is generic and is like taking the quotation
marks off his name.

Then there is the matter of the readibility of 73
magazine. The texts on type tell us that the
frequent use of capital letters slows down the
speed of reading and the comprehension of the
material. Just look at a page of radio tex t that is
full of capital letters and see how cluttered it looks
compared to all lower case type. Italics also slow
up reading and we are working on keeping them to
a minimum in 73.

It comes down to this , basically. The only thing
that is unchanging about our world is change .
Change is alwa ys with us. Some people fight
change every inch of the way, others grudgingly go
along with it. For me, I like to initiate change.
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When I see some th ing that looks like a good
change, I go ahead, even in the face of traditions
and conven tion. Isn' t this really the best th ing to
do?

For the time being we will con tinue to set ou r
mhz, pf, rna , and such. If you find that th is makes
the articles harder to read rather than easier, then
please let me know. That, obviously, is the final
test.

My books on type tell me that the Press Roman
type we are using now is by fa r one of the easies t
to read . We can change to a sans-ser if type such as
Univcrs (this is a sample of Univers type) such as is

being used by Ham Radio, but it would be a lo t
harder to read . I adrrit that it looks nice. Please
advise.

In the last couple of issues we have star ted
setting our fea ture article s in a ninc point type
spaced as if we were using eleven point type. This
makes the type a little more spread o ut than
previous ly and a little easier to read. Editoria l
articles such as th is, Leaky Lines, etc., will be se t in
smaller type, eight poin t on a nine point spacing,
so that they will take up less space in the magaz ine
than feature articles.

. .. Waync

New Heath Catalog

The 1970 edition of the Heath cata log
lists over 300 kits on 116 pages. In addition
to their fine line of ham gear they have CB.
hi-fi, radio control, color TV. test
equipment . and many other kits of interest
to the amateur. Write Heath, Benton Harbor,
MI 49022 and tell 'em 73 sent you .

• • •.. .
" "

••...... w ~••-r->

"." " .. ...

topics, are well treated in this highly en
lightening book. There is a wealth of graphs,
schematics, cha rts and diagrams all carefully
selected to provide the reader with the
ultimate in simplicity and yet bei ng more
than adequate in illustrating each point.

Mr. Lenk who has authored twenty-one
other books and hundreds of articles, has
put together a well researched , prepared,
written and authoritative book on meters
which we suggest to every user of meters.

180 pages in length, the book is sold by
Prentice-Hall, Inc., Englewood Cliffs , New
Jersey.

I 1it~1

. -.. NAM.
• .,UII ,...,..,.

Radio Amateur Q & A License Guide
Ameco adds yet another book to its

family of publications, this time a question
and answer license guide fo r the prospective
novice, technician, conditional or general
licensee . Forty-eight pages in length , .t his
informative manual prepares readers for the
theory requirements of the above classes of
ama teur licenses, includes sample FCC-type
tests with answers in the back of the book,
and contains a wealth of schematics,
illustrations and tables. Written by Martin
Schwartz, the book is available for 50 cents
from Ameco .

NEW BOOKS

Meter Handbook
Prentice-Hall Publishers have spawned

another book in their series in electronic
technology. The new book is t itled Hand·
book of Electronic Meters Theory and Ap
plication ;'written by John D. Lenk.

A worthwhile addition to the technical
library of any engineer, technician or ama
teur, this book in one single volume explains
the how's and why's of electronic meters for
virtually every known practical application .
Solid state and integrated circuit data. prac
tical theory on laboratory and shop meters,
testing and calibrating meters, meter prin
ciples, servicing components and circuits
with meters, in addition to a host of other
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speeial CHARTER

SUBSCR PTIONS
RADIO TODAY is for the CB'er

Test s o f the newest equipment , reviewed
by fellow CB'ers, gadgets, accessories, anten
nas, test eq uipment , everything you want to
kn ow about. How things work how to
hook them up , . . how to use them their
limitation s . . . their advantages all
straight from the shoulder with no punches
pulled. If it ha s anything to do with CB and
is for sale in finished, kit o r surplus form,
you will read about it in detail in Radio To
day.
RADIO TODAY is for SWL's

Tests on every possible piece of radio
equipment of interest to the SWL. Listening
on VLF, medium waves, broadcast band,
short waves, police, fire, forestry, weather
bureaus, satellites, space ships, microwaves,
amateurs, aircraft, d octors, taxis , telephone
services ... or tuning in radio Teletype
weather, news, stock market, foreign Ian
guages . .. or facsimile weather maps and
even the Tiros satellite direct! If it is equip
ment used for listening . .. an accessory or
gadget, you will read about it in Radio To
day.
RADIO TODAY is for the Radio Controller

Read about every available piece of equip
ment, accessory, test equipment, etc., of

interest to the RC'er. We will cover control
of model planes, cars, boats . .. and even re
mote control of radio stations.
RADIO TODAY is for the Novice Amateur

Radio is o ne o f the greatest hobbies there
is today. There is fun in CB , . . fun in SWL
... in RC .. . and even more fun in amateur

radio .. . being able to talk around the
world . Radio Today will help you enter the
world of amateur radio through a Novice Li
cense. RADIO TODAY is written for the
average person, not the technician or the en
gineer.

1/ isn 't necessary to use highly technical
language to explain how to buy, hook up
and use commercially available equipment.

Join in the fun of radio by subscribing to
Radio Today.

The regular subscription rate will be 55
for one year with monthly publication to
start late this year. Charter subscribers may
subscribe for only 54 for the first year. Give
RADIO TODAY a try, Send in your CHAR
TER Subscription today.

AH Charter Subscribers will receive j a
Special CHARTER SUBSCRIBER CARD
which will be extremely valuable later on.
Don't miss this opportunity. Don't miss that
first big (and rare) first issue.

------------------------------------------------
Name

Address

City State

Call

Zip

RADIO TODAY
Peterborough

New Hampshire 03458

ONE YEAR-Reg. $5 now $4 0

NOVEMBER 1969

SPECIAL D
THREE YEARS-Reg. $10 $8
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LETTERS
Dear Wayne

I just opened the September issue of 73 and
read several letters of complaint about the quality
level of present-day amateurs compared with the
good old days. Well, Wayne, I returned last night
with the others of Twin City Hams from four
IS-hour-plus days operating our club station
WA5WIa'/5 at the Gulfport, Miss., Red Cross HQ
after Hurricane Camille. You can sleep well with
the knowledge that there are plenty of hams aU
over the country with the true amateur spirit of
cooperation and with skills which can stand com
parison with those of any professional service. If
the critics monitored the traffic and emergency
frequencies they would .have been impressed with
the way the hams almost fought to take traffic and
consistently demonstrated their "by the book"
procedures. Our group, including several new
comers to ham radio, received the utmost consider
ation from everyone (with some help from FCC, of
course).

No doubt you will have many stories on the
disaster from those more deeply involved than me,
but one impression which may be of help to those
planning for future emergencies is that much more
VHF gear was needed than was available for use on
other than the rag-chew channels. All available
frequencies were jammed on all bands, and every
one had top priority traffic .

for a long time, amateur radio was the only
means of communication in the stricken area. Ham
radio did an excellent job and all who participated,
even by just standing by, are to be commended.
Their efforts were truly appreciated by the people
who needed their help. Ham radio's reputation is
high in Camille Country.

Frank M. Boyd WA5QVN
713 Hinke Drive

Monroe LA 71201
Dear Sirs,

In reference to "Leaky Lines" and "What Are
We Here For' in the August 73, I would like to put
in Illy thoughts. These articles are quite true, but
have you ever listened to the Novice bands lately?
On 80 it is QRM, QSB, RTTY and blank carriers
being tuned up. Ditto 40. Forget 15. The Novice is
so neatly boxed in and hampered and harried no
wonder many would-be hams drop from the bands
as their licenses expire.

My call letters tell what I know about ham
radio (No Blinking Knowledge) and 1 make no
denials that my copy is probably still 5 wpm. It is
just that when a higher class operator zero beats
my signal, calls me, and then goes into a 20 wpm
frenzy, I want to give up. To my request to please
QRS comes back, "Get the hell off the air, lid." It
comes back slow and precise. I keep trying and
appreciate the consideration and understanding of
those who take the time to contact me and the
thousands of others like me. I am almost always
QSK and, for those who don't know what QSK is,
you are not up to my level. Those who are
anli-ARRL, CW, SSB, AM, FM, RTIY, hear me! I
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don't particularly agree with the ARRL policies,
but those two articles should mean something to
some of you so-called ama teurs. The goings-on on
the air should make you sick. Techs going to get
onto your precious ten meter band? Maybe, but at
the moment CB and business radio are after it
ALL. Why? They have the most people and need
to exrand. You wonder what happened to 160M
and 1M? You so-called amateur! Your ticket
means so much. ARRL has its faults , but the real
responsibility lies with you and only you. That's
right, sit back and gripe, you 've paid your dues and
the ARRL will set everything right. I hope that ten
will go CB, maybe then even the rankest of
amateurs will get up and shout-will become active
in the amateur affairs. We have played footsie too
long with our precious amateur allocations as well
as our civic responsibilities. You'd better get with
it, Mr. Amateur or yow hobby will go QRT.

Roben Addy WN4NBK
Sav. Terrace Apartments 270

North Augusta SC 29841

Dear Wayne,
While reading the article on WWV in the

September issue, I noticed that the coding system
given is the old system which has been replaced by
a newwer one. Readers desiring more information
can get a 14 page booklet entitled "NBS Fre
quency and Time Broadcast Services" for 15 cents.
Write to the Superintendent of Documents, Gov
ernment Printing Office, Washington DC 20402
and ask for Sepcial Publication 236.

Lee Blanton WASYBT
10495 Deerfield Road
Cincinnati OH 45242

Dear Wayne.
Good Grief! You wasted five good pages on

amplitude modulation in September. Come now-
who would use Taylor Modulation on VHF? FM is
the way to go, and it does not have to be rock
bound either. Even CB'ers wish they had some
thing else instead of AM to work DX with-as they
do, day in and day out.

WB6LNS/4
326 Brady Drive

Warner Robins GA 31903

Dear Wayne,
First, I must congratulate you and your staff

for publishing the most exciting, interesting, and
informative ham magazine available. All others are
cheap imitations.

About a month ago, I sent in subscrip tion
blanks to 73, and CQ. With both, I said, " Please
bill me later." From CQ I received my letter and its
envelope, and a notice saying they (CQ) don 't have
a billing policy. 73 sent me the August edition,
making me thankful for the existence of a superior
magazine (73).

Your articles on gaining your Advanced, and
Extra Class licenses are second to none. They are
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Robert Sm ith WB60DR
Vice-President
EI Cajon A RC

th e most informative art icles ever written. I think
they will grea tly influe nce incentive licensing. Your
articles are so easy to understand, I am eager to sit
down and learn from them. Understanding the
material gives me a sense of accomplishment. T his
is the boost which will get me my Extra, not band
shrinking by the FCC, or the stupid actions of the
%!$&!! ARRL.

Dave Eischens WA2CAF
46 Round Hill Road

Poughkeepsie NY 12603

Dear Wayne,
I subscribed to your 73 magazine recen tly and

am quite impressed. There are three projects that I
would like to see in 73. "These are super-regener
ative receivers for the citizen's band, for six meters
and for two meters, ~U to be operated on 12 volt s
mobile. This type of receiver has many advantages
and I am looking for schematics.

Vern Swedberg K9GZI
10943 South Albany

Chicago IL 60655
Sounds great for CB, but I'm not all tha t sure that
we need more super-reqens on two and six, They
might be oka y with pre-emps. Any readers have
this worked o ut for Vern ? Send 'em in and we can
pass the circuits on to all.. ed.

Dear Wayne,
As per your request in September 1969,73,

may I submi t the following information.
"Code and T heory instruction are offered by

The EI Cajon Amateur Radio Club , 1113 East
Madison Ave., EI Cajon, CA 92020:'

We invite anyone from the greater San Diego
Southern California area to visit with us. Regular
meetings are held on the 2nd Thursday of every
month where class times and sched ules will be
available.

Last year was our first attempt a t thi s project
and we netted 10 new Novice, one of which was
my 0\1111 XYL.

Thank you and 73 for your interest in devel
oping new ama teurs.

Dear Wayne ,
Wow! 35 sto ries in one issue. Wowee. The other

magazines will have to improve because of you.
George Bonadio W2WLR

Dear Sir,
Your August 69 issue was a damn good one; It

fina lly convinced me I should sub scribe. Bet you
can't keep up the pace.

Jo e Buswell WA5TRS
Bo x 10674

Midwest City , OK 73110
If the articles keep coming in we will make the
m agazine even bigger...ed.

Testimo nial :
This letter is addressed to all non-writers. I am a

non-writer.
Just a very short time ago acceptance for an

article came in the mail. The number of dollars per
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SURPLUS SPECIALS

APX -6 "r r eosoo n ctors: famous moonbou nce set $1 8 .50
R ·4 4 4 /AP R ·4Y (AL R ·S) xc vrs. tess plu g ·i n

conver te rs, CV ·253/ ALR o r T N plug -in s .... $ 45.00
O S ·8U portable osc i lloscop e, ideal for

ham shac k o r m obi le wo r k $45 .00
R · ' 0 5 / A R A·, 5 Co ll ins Au totu ne Kcv r . t une s

1. 5 to 18 .5 mhz , 28 VDC $ 47 .5 0
R-525B/FCC-3 receiver , telegraph

carrier . 11 5 v /60 cycle $ 16.50
Nems-Clark e R E V ·JOD range ex tension

receiver. 2 50 t o 9 5 0 mh z $45 .00
T ·14/TA C ·, ca r r ie r t ransmitter $ 19.50
AT · 19/ AR C-4 tra n sc ei ve r, VHF 100·1 56 m hz ,

28VDC ....•......... ...... . . . ..... $ 15.0 0
T T-63A/FGC -7A Teletypewr iter r ep e a ter .... $la .OO
T -4 7 / A A T · 13 COllins t -ansrmtter ,

tunes 2 -18 mhz, 28 VDC $ 19.50
TI C rvpe 1 211 U H F Wobu la to r 4 3 2 936 mh z . $29 .50
H .P . 2 0 0T T e lem etering osc il la to r .

250 c p s t o 10 0 khz $6 5 ,00
M illen 9 092 1 sweep amp l i f ier f o r

osc i lloscop e. rack moun t $14.00
RA-87 rec ti f ier for R TTY p rin t ers $12 .0 0
TMC var iabl e frequency o scillator . 2 -64 mhz .. $85.00
TG ·268 Reper forato r · t ransmitter . c o m p l e t e

in shipping chest .•....... ............. 5 75 .00
Vacuum var iab le capac i to rs . Jennin gs U CS

10·300 MM F D . 7.5 k v , c o m . w i gea r d r ive
t ra in and mounti ng brack e t $ 32 .50

Satisfact ion GUARANTEED , Immedia te sh ipm en t.

SLEP ELECTRONICS COMPANY
2 4 12 Hwy 3 0 1N . E llenton . FL 33532 (8 13· 7 2 2· 18 4 3 1

WE PAY HIGHEST CASH PRICE
for Electro n Tubes & Se miconductors
Im med iat e Payment on Unused Tubes

H & L ASSOCIATES
Elizabethport Industrial Park
Elizabeth. New Jersey 07206

( 2 0 1135 1-4 2 0 0

SPACE AGE .0
KEY HOLDER
SEMICONDUCTOR IN PLASTIC ~

BIGELOW ELECTRONICS \\:""t'l.....
P.O. BOX 71 ll\

BLUFFTON. OHIO 45817

WORLD 0SL BUREAU
5200 Panama Ave.

Richmond, Calif. U.S.A. 94804
Plan 1:

We forward yo ur ost,s please arra nge al
phabetically to o r with in U.S.A., Cana
da and Mexico for 3C each, and to all
other places in the wo rld fo r 4t! each .

Plan 2
You use o ur special log form a nd send us
a copy. We sup ply aSL, make out aSL.
del iver aSL, all fo r Bt! each.

WrHe for free in form ation sheet.
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man-hour of research, write and rewrite time was
low, but it looks like the fringe benefits are the
payoff. When the notification of acceptance comes
home the impact on you is great, but the impact
on others is out of this world. Where on ce they
" laughed when you sat down to type," the
typewriter is left in a convenient place with cleared
chair and blank paper. You sit down to tiddle with
the keys a little and the house becomes quiet
where you are. In a little while someone brings you
coffee (or tea) and asks if everything is okay.

The guys at the club and on the job look at the
acceptance verification form and change their
minds a little about you. At least they say
so-which becomes the most beautiful music you
ever heard. Suddenly people begin to wonder what
they have said or done that you might write about
next. People are nice if they think the whole world
will fmd out if they are not.

When your paper is published, then come the
invitations to speak, to lecture, to give interviews
to a greater or lesser degree. This gives you a little
taste of celebrity action.

So, if this sounds good to you and you want to
"become a prophet in your own country: write!
Every ham has to have some brains and probably is
involved in something that would be of interest to
other hams. Write about it and send it to 73. This
Green guy is just smart enough to print it-and I
want to read it. If he keeps printing this stuff the
magazine will become one of the Must Magazines
for every High School and College library in the
nation. And for the future of ham radio that can't
hurt. ...and that is an understa tement.

Bill Hounsell W5QUK
220 Fan nin

Refugio, TX 78"$17
No t a few authors have written to say tha t their
articles in 73 wen t a long way toward getting them
a better job... ed.

Dear Wayne,
I am interested in being on the T.A.G. for your

new Novice magazine. I can handle General Help,
and "Problems with Rigs:'

Readers with questions must send a SASE! I
use up enough money for QSL stamps!

The Advan ced Class book was great! I finished
my Advan ced in half the time I used on the
General (and passed) !

Jon Teich WB2JAE
22 Olden Road

Ed iso n, NJ 08817

Dear Wayne,
I have some sugges tions for the authors in 73.

What do hams use? By an overwhelming majority
they use "appliances." So why not make your
magazine different from the I 920 type QST by
featuring articles on manufa ctured gear? How
about articles on how to keep from burning up
your horizontal oscilla tor finals in less than seven
seconds-the best way to get a store-boughten
receiver, transmitter or transceiver-ham transmit
ters and receivers from around the world- ship
ping: REA, PP, bus, UPS or the various air
deliveries- contents of an appliance operator's tool
kit - antennas-how I established a good ground
system-the 34NB noise blanker - souping up the
Swan 250 -how to get a 100 foot mast up when
you're on the road from Friday until Monday or
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vice versa-test equipment-broadband receivers-
how to tell if your finals are soft - how to align
your transceiver-what to do if your new equip
ment arrives all beat up and not insured-fixing up
that old KWS-I - what each company will do under
the terms of its warranty-window ledge antennas
for 10-15·20 - let's upset the ARRL by getting
them to take a poll via QST on important issues
such as incentive licensing-the scent is obnoxious,
you know-how do ham radio stores decide the
trade-in figure they give you -how to make a cheap
VHF or UHF receiver-where to locate the ham
shack (from the XYL's point of view- what coun
try is KC4USV/KC4 in?- why I can copy much
faster in my head than I can write or do on the
mill -tri-band yagi vs a good 40M quad-can 75M
ever be retrieved from the over-redundant nets?-
the increasing presence of re tired hams on the
bands and why didn't they choose something
else?-hamming with a pickup camper - with a
trailer-mobile home- TVI cases and litigation- 
census of hams who also use CB -operating a rig
from your office-how to work out TVI with a
neighbor.

There are many more subjects, but it is now
Saturday afternoon and I have to go down to the
office and open it up to see a child who has had
diarrhea for two weeks....should adults be allowed
to have children?

Arthur Woods W4GJW
201 Second Avenue SE

Cullman AL 35055

With 40 articles or so a mon th we can certainly use
info on all of those items you suggested Art. I hope
this will get some prospective authors busy at their
typewri ters.. ed.

Dear Wayne,
Why did you print the letter (Sept. '69 issue)

from Mr. Diamond, " Radio KALX?" The man
quite patently doesn't know what he's talking
about. Please be advised tha t the Amateur Extra
Exam is on a par in every way with the Ca mmer
cial First Phone Exam; in fact, most of the exam
material is the same.

Furthermore, the average amateur ticket ho lder
got his Extra (or other licen se) on his own, via the
school of Hard Knocks-not through formal edu
cation. or a correspondence course that guaran teed
"a first class license or your money ba ck." I know
many First Phone men who are first class dunder
heads, including man y low-paid , so-called "Chief
Engineers." The First Phone license just doesn't
hold that much prestige!

I do agree with Mr. Diamond on one point,
however: Ham radio seems to have lost its charm
and its pride, now that it's relegated to the
manipulation of dials on a transceiver -but to say
that the amateur exa m is "hard ly a test at all"
compared to the First 'Phone exam, is pure drivel.

O . R. Heinz III K7KHA
2530 Tybo Avenue

Reno, NV 89502

Dear Mr. Green:
The article "What Are We Here For?" by Mr.

Grenell, ex-W8RHR, in the August issue was quite
interesting. Many ar ticles have been printed relative
to ama teur radio ' s continued existence ; however,
this ge ts closer to the bone than any I have seen
thus far.
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Bill Kellogg
10000 Rushing Road

EI Paso, TX 79924

SANGAMO

Off ices a nd Warehouse 10 Alice Street
COMPUTER GRADE

ELECTROLYTIC SALE
LARGE QUANTITIES AVAILABLE

Minimum Order 10 pes.
All Sizes- 5Qfi ea.

•

~~~amm I"~ . ". b
VALUE SIZE

50.0 MFD-200 VDC 2" X4Y2"
1,250 MFD-180 VDC 2" x4W'
1,500 MFD ·100 VDC 2" x4%"
3,500 MFD · 55 VDC 2" x4%"
3,500 MFD · 75 VDC 2" x4%'·
5,000 MFD- 36 VDC 2" x4%"
5,500 MFD· 45 VDC 2" x4%"

11,OOO MFD- 19VDC 2" x4 %"
11,500 MF D· 18 VDC 2" x4 %"
12,500 MFD· 16 VDC 2" x4%"
10,000 MFD · 15 VDC 2" x4%"
14,000 MFD- 13 VDC 2" x4 W'
15,000 MFD- 12 VDC 2" x4W'
15,500 MFD- 10 VDC 2" x4W'
15.000M FD- 10 VDC 2" x4%"
25,000 MFD· 6 VDC 2" x4 %"
30.000 MFD- 10 VDC 3" x4W'
60,000 MFD· 5 VDC 3" x4%"
20,000 MFD· 15 VDC 2%, 'x4W '
15.000 MFD· 15 VDC 2W' x4 Y2"
35,000 MFD · 12 VDC 2" x 6"

7,000 MFD· 13 VDC 1~'x4W'
3.000 MF D- 25 VDC 1~'x4%"
2.500 MFD · 45 VDC 1 M' x4Y2"
3.750 MFD· 75 VDC 2" x4 %"

No C.O.D. Include necessa ry postage.
• JUST BOUG HT OUT ORIGINA L CASE FOR

CB RAD IO. Includes mtg bracket for mobile
use & slide- in chassis. Ho les p re-punched for
power supply t ra nsisto r & power cord. May be
used for mobile power supplies, P.A. system or
speaker box o r many other uses. Si ze - 3%" H x
7" W x 8%" D. Weight 3 tbs. Original cost
$9.95. Our pri ce $ 1.9 5

MIN ORDER $ 5.00 FOB Bingh amton

ELECTRONICS
10 ALICE ST. BINGHAMPTON, N.Y.

13904, AC 607 723· 3111

Dear Wayne,
Last night I browsed through the September

issue and was REA LLY impressed. Especially by
the "Light Na turally Runs Down" ar ticle. I would
rather see ma teria l like that in 73 than in the
Scientific American where one might naturally
expect to find it. T his is the kind of ar ticle tha t
will impress my genera tion simply because it
stimulates the imagination (not . trying to sound
tri te).

I have been a "paid communicator" since 195 5
and ob tained my amateur call du ring the summer
of 1968. Presen tly, I am involved in emergency
commu nica tions planning for the state of Texas
and, as such, have also inherited the position of
State RACES Radio Officer.

The many magazines and per iodica ls crossing
my desk continually plead for relief of the crowd
ed rf spectrum. Professional communica tions
journals tell of the effo rts mad e by the broadcast
industry to prevent the take-over of their part of
the bands. High-powered, high-paid individuals are
arguing in defense of th e TV spectrum loss which
seems inevitab le. It isn't just loss of spectrum
wh ich concerns them ; it is bread-and-butter.
Money seems to be of less concern than ever before
to these individuals and corpora tions fighting in a
last d itch effo rt.

With all this resistan ce (not in ohms) being met,
will the FCC look elsewhere to provide frequencies
which are sorely needed?

J. R. Messenger WA5VTO
Technical Operations Officer

Texas Department of Public Safety

Grounds
Dear Wayne,

I have been read ing 73 Magazine since you
started and can say without reservat ion that it has
the hi~est caliber technical ar ticles of the "big
three.' T his is the f irst time I have fe lt compelled
to comment critically on anything you have
published. I work as a consulting enginee r. special
izing in the area of elec tro-magnetic interference,
and you would be surprised how man y engineers
and multi-degreed scientis ts do not understand
ground ing and shield ing, how it works, or .the
techniques involved in interferen ce suppresston.
Even in today's sophisticated missile and space
programs, some of the worst prob lem s occu r
because of where, wha t , and how to ground. If the
" pros" can get fouled up wi th their grounds, it is
no t surprising that a lot of mis-impr essions exist
amo ng ama te urs.

W2EEY/ l ' s article in the September issue de
scribes a very practica l me thod o f checking shield
effectiveness. The co mmunica tions receiver is
probably the best test instrument the ham has and
I would like to see other articles on its uses- such
as in locating parasitics in transmitters, locati ng
leaks in rf shie lds, etc . However , he does create the
impression that all currents induced in a shield are
bad , and that single point grounding is the grea test
thing since canned beer. Unfortunately , it's no t
that simple-and that 's wha t keeps me in business.

Single point grounding is most effec t ive in
low-level, direct-current servo mech anism s and
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instru mentation systems wh ere "gro und loops"
cause unbalance. bias. o r off-se t e rrors. It is
important to remember that the cu lpr it here is not
magn etically induced curre nt in the shield, but
minu te voltage differences be tween the ground tie
poin ts which result in a curren t flow along the
shield. wh ich in turn induces a voltage into the
signal cond uctor. (The shield is se ldom used for the
return circuit. )

Single poin t ground ing is also effec tive in audio
frequen cy and power circuits, but as fr equencies go
up. the effec t ive ness of the single point grou nd
goes down un till we reach radio frequencies where
it is often worse than no shield at all!

In using single point gro unds (suc h as in phone
amplifiers or aud io stages o f a transmi tter) it is
pretty much cut and try as to which end of the
shield to gro und. but usually it works be st to
ground shields at the so urce end fo r low-level
signals and at th e load end fo r high-leve l signals.

Since many audio circuits are susceptible to rf
pickup, it may be necessary to provide protection
from both types of inte rfer ence. One method is to
ground one end of the shield (audio) and by-pass
the o ther end with a .0 1 /.11' ca pacito r (rf) .
Defini tely don 't usc an rf choke (pe r W2EEY)
unless you plan to use the shield, adding th e rf
sh ield over the aud io shie lded cable (with insu
lation between. of course ).

In rf work the effectiveness of a shield is
directly related to how "close" it is to "ground : '
T his is why "'0 much emp hasis is place on long
ground rods. heavy copper o r aluminum busses fo r
bringing ground into the shack , and making so lid ,
short. low-resis tance connec tions to it. In rf
grounding. the closest and shor tes t is the best.

T o illustrate why mult iple point grounding is
used in rf work, visualize a shielded wire, carryi ng a
signal. but with the shield no t connected in any
manner wha tsoever. An inter feri ng magnet ic fi eld
can pass through the shield as though it were not
there , and induce an in ter feri ng curre n t d irectly
into th e ce n te r cond uc tor. Now ground both ends
of the shield and \v'e have a comple ted path where
the in terfe ring signa l can ind uce a curren t n ow in
the shield. T his curren t is accompanied by its own
magnetic fie ld which is suc h as to cancel or
neu tralize the interfering fi eld inside the shielded
cable. The result then, is that the curren t d ue to
the in terfe ring field flows harmlessly to ground
instead of in' t he cen ter conduc tor. What docs this
do to the signa l curren t in the shield? No thing. If
you want to talk " skin e ffec t." the signal curren t is
on the inside surface of the shield and the
inte rfe ring curre nt is on the o utside surface. But it
is easier to j ust parody Gertru de S tein and say, "A
ground is a grou nd is a ground ... ." rf ground tha t
is. So ende th the read ing of the lesson.

Earl Burdick WA6BON
1620 Benedict Canyon

Beverly Hills, CA 90210

Dear Wayne,

I bel ieve I might have accomplished a " firs t"
for ama teur radio . You be the judge of that

While operati ng in the So uth China Sea I held a
30 minute QSO on Ju ly 29 . 1969 using my ca ll
K7WPC/mlll and wo rked WB4KST/mm on the USS
Meride th. On July 27th (first QSO!) I worked
WA2YQ B/ mm aboard the USS Biddle. Our fre
quency : TEN khz. Our dista nce - abou t one mile.
T he rig was a pair of 8 1O's to a transducer (Navy
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name is the AN/UQC- l, ca Ued the "Gert ru de!"
The mode was both CW/ LSB, about 1200 watts.
The medium, of course, was water instead of air.
How about that for a QSO? Whether or not it is a
first for us. somebod y may get a laugh o ut of it.

Scott Gray K7WPC
AS Div. c/o FPO

San Francisco, CA 96601

Dear Sir:
I would like to thank yo u for the terrific work

you have done on the Advan ced Class Study
Co urse and now the Ex tra. Because of you I got
my Advan ced license.

John C. Koning WB6 VQ E
4680 Crestview Drive

Norco, CA 91760

Gentlemen!
T he me mbers of T he Mid Island Rad io Club are

shown here . .. top row-WB 2 MH U, WA 2LJ S,
WB 2CZL, K2LC K, W2MF I, W2PLQ. ~lid dle row
WA2CSE, W20IE, W2SEU. Front r ow-W2S~IQ,
W2VL.

T he ~t id Island Rad io Club. fo rmed in 1946, is
active in Teletype, Hr . and VHr . and meet on
Sunda y mornings, at 1000 around 3940, an d at
1030 on 146.52 with RTIY and A~t modes.
Members !hee t twice monthly at me mbers homes.
T he Club has been ac tive in supplying T eletype
eq uipmen t to NY hams thro ugh an arrangemen t
with several major common carr ie r communi
ca tions companies. Whcn available, suc h equipment
is dist ributed for a nomi nal fee for tran sportation
costs. Info rmation on eq uip ment ava ilabili ty is
d issemina ted thru the Club nets. Contact any
member for in formation on membersh ip or equip
ment.

Bill McNally WB2MBU
Secretary , Mid Island Rad io Club

35 Laure l Street
Floral Par k, NY 11001

An yone else Novicing people?

Later Findings
Gentlemen :

Since th e "Super Ga in Antenna for 40 Meters"
(October 73) was wri tten. more sophist ica tion has
been applied to the eva luation of the an tenna. In
the ar ticle, I had only S-meter signa l strength
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E. Dusina W4NVK
571 Orange Avenue West

Melbourne, F L 32901

Mike Czuhajewski WASMCQ
Route 3

Paw Paw, MI 49079
Wash your typewriter o u t with soap . . . ed.

Dick Loveland WA3LAK
6808 Henry Avenue

Philadelphia PA 19128

I'll be on a hunting trip in Canada, sorry!
(continued on page 70)

it against a reference dipole an tenna with height
optimized for vertical rad iation. A half wave dipole
a q uar te r wave above ground is the best an tenna
for ver tical radiation that is descri bed in the
literature. The pattern maxima is straigh t up,
which is just wha t is required.

Regular an tenna theory shows that such an
an tenna 1/4 wave abou t a perfect reflecting surface
has a gain of 5 db above a dipo le in free spa-ceo
(T his gain is a t ta ined only straigh t up in to the sky,
however.) So, I cons truc ted a folded network , and
compared many. many signals received from all
over, via th e two an te nnas, using the synchronous
compara tor. T he su per ga in antenna consisten tly
had about 2 db gain over th is opt im um heigh t
dipole, and rejected long d istance QRM about 3 db
better than did the reference dipole . Incidentally ,
hidden a way in all these data is proof o f the fact
tha t a high anten na has large e ffec tive gain for long
distance signa ls, ranging up to abou t 20 db when
the ionosphere is weak and won 't b ounce high
angle signals, and the converse fact , that a low
antenna has large gain over a high one for short to
modera te distance work.

For those hams with a ventu reso me soul, an
inexpensive 40 me ter super ga in kit will be made
up in small quantit y to speed you on the way to
trying this efficien t new antenna conce pt. Features
of the an tenna are nice gain , and no need to rotate
it. S ince yo ur signal bounces almost vertically off
the sky, it's practically omnid irec tional. Stations
on the gr ound are looking at the image of your
antenna in the ionos phere some 200 miles up and
due to the high angle involved , they see the
broadside of the image regardless of compass
d irection rela tive to the dipole on the ground. In
add ition, and an tenna this close to the ground with
such high efficiency and gain has so me obvious
advantages to hams, not the least of which is easy
concealme nt.

Dear Wayne,
If the ARRL provided its members with any of

the services that most national societ ies provide, I
would pay $10 gladly, but the ARRL's main job
seems to be to put- out a magazine and kill off
compe tition. Renew my membership? When Hell
freezes over!

Dear Wayne,
It took incentive licensing to ge t me into ham radio
and I expect to go for Extra Class when I pass the
two year limit next August. I'm loyal to ARRL,
CW, traffi c handling, the low freque ncy e nd of
80M and my American Morse heritage. But I like
your unpompous, irreverent style , your fighting
spirit and your magazine. I don 't ex pec t to find
you a t the Antique Wireless Association conference
October 3-5, but I think it would be very
interesting if I could.

measuri ng capability in the HF bands, and et
though I tried to keep the receiver calibra ted , it
varied considerably. O ut of necessity, I developed
ra the r sophis tica ted antenna gain measuring instru
mentation which measures true antenna gain,
including ground effects, losses in the installation
site, and reflect ion gain. This instrumen t is a
synchronous compara tor, wh ich compares the an
tenna under test, to a reference anten na, 60 times a
second , and measures the long term integra ted
signal difference fr om the two an tennas. The
instrument is capable of 1/4 db accuracy . provided
each an tenna is exactly adjus ted to precisely the
same impedance at the compara tor, so there are no
reflection losses. An rf bridge is used to adjust the
an tenna impedances accurately.

Using this instrument I found that the descript
ion of the an tenna in my ar ticle is a reasonable
represen ta tion of performa nce when compared to
antennas that are relati vely h igh above ground, as is
usual for OX an tennas. F urther d ata using a
conven tional high radiation angle antenna for
reference is given la ter.

Ef f ect of Reflectors
Accura te gain measurements revealed that the 3

wire reflector version is not perfect, since the
ground reflection is enough different from perfect
to decrease gain by about 1 db. A perfect reflector
is 2" mesh screen covering the ground . A five wire
reflector sys tem comes within abou t 1/2 db of
perfection, however. The bigges t effec t of inade
quate perfection in the reflector is in shifting the
electrical length of the driven element. With a 3
wire reflector the driven element is appreciably
shor ter than usual, and the length for resonance
gradually lengh te ns as more perfect reflection is
atta ined, until abou t 13 wires, spaced a foo t a par t
are laid down. With the 13 wire reflector. or with a
chicken wire screen, 12 feet wide , under the
an tenna, the length is very close to that normal fo r
a high dipo le.

Gain is " all there" with a five wire reflector,
but the resonant length of the driven element is
still shortened, and the degree of shortening is
easiest found experime nta lly. T herefo re, more than
five wires spaced about three feet apar t is not
really necessary.

Incidentally, accord ing to wave theory, reflect
ing wires spaced 1/10 wave apart are seen as a so lid
reflector by a wave , and a reflector made of wires
of .05 wavelengt h separa tion is n o t normally
di scernable from a solid me ta l reflect or. However ,
my measurements with the antennas here , show
that if a lossy or reactive material is immediately
behind the reflecting wires, then the wires must be
ab out .01 wavelength apart to comp letely shield
the lossy ma teria l. With an inad equate reflector,
there appears 10 be a strong image from the
reflector wires sufficie nt to obtain almost all the
gain possible, bUI a weaker image from the
unshielded ground is still capable of shifting the
elec trica l length of the dipole.

In summary. it all boils down to this : A 3 wire
reflector works pretty well provided you use the
correct dipole length specified in the ar ticle. Five
wires give all the gain you 'll get, an d requires a
sligh tly longer d ipole , and 13 wires, or a chic ken
wire screen is the ult ima te, and requ ires a regular
length dipole.

Performance vs. an Optimum Height D ipo le

While the gain of this antenna is considerable
when compared to a high antenna, I decid ed to test
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NEW

Descript ive literat ure for the GONSET
GS B-201 Mark IV Linear Amplifier is
available from Aerotron's "Award-Winning"
plant in Raleigh, North Carolina.

Gonset GSB-201 Mark IV
The GONSET division of Aerotron, lnc.,

of Raleigh , North Carolina announces t he
new GSB-20 I Mark IV, Grounded Grid
Linear Amplifier for the Amateur Radio
Service .

The GSB-20 I Mark IV is capable of t he
maximum legal input of 2000 Watts of
peak-envelope power in the 10, 15, 20, 40,
and SO-meter bands. Fo ur husky carbon
anode type 572B tubes are employed , to
gether with long life silicon diodes in a full
wave bridge power supply (not voltage
doubler). A built-in b ias & high voltage
supply is featured , together with a universal
antenna changeover relay, with unique cir
cui try that permits it to be used either for
transceiver usc, or independent receiver and
transmitter-equipped stations. In addition.
the built-in power supply may be used either
on 110 or 220 Volts 50 /60 hz. A built-in
cooling fan operates only while transmitting.

No additional or external relays or power
supplies are required whe n the unit is used
either with transceiver or separate receiver
transmitter-equipped stations. The GSB·201
Mark IV is 8 \> inches High ..... 12 5/8 inches
Wide..... l7 inches Deep ...and weighs 73 lbs.

12 for :
$20.00

15.00
10 .00
15 .0 0

Pr ice ea.
$2.00

1.50
1.00
1.50

Size
110,OOOJIf 15...

6 ,000 J1f 75v
4 ,000 f.l1 50v

25,000 J.1f 25v

;,.
.... . . ".'" 1" " . ~,--

"

,v
~

Drift Meter Gy ro- Use it as a
Camera Stabilizer or fo r a Sci
ence Fair p roject - has a h igh
momentum. Gyro wheel 4"
Dia. & turns @ 11 ,500 RP M.

AC input at 400 Hz. but w ill ru n on 12VDC w it h a
400 Hz power supply . A similar Gyroscope Camera
Stabilizer is sold at over $800.00 in large camera
stores. Has on-off switch & caging prov isio n to
lock moveme nt when requi red. Has a machined
mou nt to attach to item to be stabilized. Power
Supply Kit for this unit 52.50 when with Gy ro.
4K Gyro S 10.oo postpaid.
Power Supply - P.S . Gyro S2.50 postpaid.

Send 25t fo r our all new 68 pg. cata log
jammed with surplus bargains.

Free With An Order

These brand new capaci 
tors are in great demand
as filter capacitors for I.C .
logi c circu it s, power sup 
p lies, etc. T hese will take
t h e noise out of t he most
stubborn circuits, where
all else fails. Net pri ce is
from $4 .00 to S 18.00
each.
wt.
2#
2#
1#
2#

Use this high quality cer 
amic insulated variable for
miniature receivers a nd
tra nsmitters. Also ma kes a
good stable trimmer fo r
x-tal oscillators, etc . cepe
citance 2 .7·20 pfd. Mfg .
by Jo hnson. Usual price
$1.75 ea. Brand new su r
plus.
UMVC 3 /$1 .00 ppd. 10
for $2 .50 ppd.

Ultra Miniature Variable Capacitor

GYROSCOPE- WORLD WAR II FAMOUS

-

These world renown 1 7
jeweled movements were
made with exacting cra tes
mansh ip & mil -spec re 
quirements. The watches
were made by aurove.
Elgin & Waltham with a
hac k mechanism by pu l 
l ing the crown to stop the
second hand ; so the time
may be set to the exact
second . All are in good
used condition with 24
hour lumi nous d ia l , st. st.
case & expansion band.

USAF WW $20.00 ppd.

USAF Navigator Wrist Watch

Computer Grade Giant Capacitors

Enterprises
PO BOX 44, HATHORNE MASS

01937

Galaxy FM-210
Galaxy Electron ics has an nounced their

new t wo meter F M tran sceiver which will
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AUTOMATICALLY
YOU ARE THERE.'

PL0TTER ~O $ T O"IC[ e Ollora MO'"£I, IOWA.

EAS Y AS
1-2-3

DIAL YOUR osoi QTH

~
~~::~~ BENEATH INDICATO"WIRE. "EAD BE A"

SETTING ON DIAL.

JEFF·TRONICS
4252 Pearl Rd. Cleveland . Ohio 44109

THE RADIO SHOP
48 Elm St.. New Canaan , Conn. 0 6840

NEW INTEGRATED
FREQUENCY MARKER KIT

KEEP YOUR RECEIVER CALIBRATED AT
ALL TIMES . LOCATE SUB BANDS •
BAND EDGES • FREQUENCY SPOT
T h is n e w ki t o ffe rs a n easy to assem ble unit
w hich ca n be mounted ou t board o r in yo u r re o
ceiver cabinet. Use you r 100 kh z c rystal a nd
have c lean sharp markers to keep you r rece iver
calibrated at all times, locates sub-bands. band
edges o r freq u e nc y spot .

SURPLUS BARGAINS
ARC-3 xrntr. 100-156 m c, 25 w AM w ith tubes,

less xtats & pwr supply, used , good . . .. $ 17.50
Blowers, squir rel-cage. 3 y,," diam. S ilent oper-

ation . 11 5 V. 60 c y $5.75
S creen bypass cap ac it o r for 4 X1 50, Joh nson

124 -1 13.1450 pf. 6 0 0 vd c . New $2.25
APR-4X receiver, less plug-in tuners, 115 V .

60 c y $45.00
TS-13 X-band test set for power , t reo , sensitiv ity

tests. 11 5 V. 6 0 cv. E xc . cond o 65 Ibs .. $35.00
G . R. 1464-A decade vo ltage div ider. E x c.

condo $40 .00
H-P 256-A v id e o ernp. Plug-in for 524 counter.

Vy go od _ $25.00
ARC-27 aircraft transceiver with co n t ro l box, no

cables. Vy good $75.0 0
Hammarlu nd S P-600 rec ei ver , 5 4 0 kc -5 4 m e .

Good c o nd o No cabinet $265.0 0
Ham m arlund MC -l00-SX vari a b le cap ac it o r , 100

ct, d ouble spaced . New _ $1.50
Johnson miniatu re variable capacitors: 160-110,

2_7 -19.6 pf, 7 0e ; 160-1 30, 3 -32 p f, BOe ;
160-203 , 1.6 -3.1 pf butterf ly, 8 0 e; 160-211 ,
2 .7 -10 .8 pf bu tterf ly, BOe.

L a tc h in g rel ay, P & B KB , 3PDT, 115 V. 60 cy.
s ta r t , 6 V. 6 0 c v. stop. Consists of 2 relays
linked together , ca n sepa rate, making a OPOT
re lay wi l lS V . co il & a SP OT rel a y w /6 V. co il.
$1 .25 each 6 fo r $6

Please include su f ficie n t shipping c h arges with
o rde r. Hundreds o f o ther bargains in o ur flyer of
su rp lus elec tro nics. new & used ham e q u ip m e n t
& parts. Send I De for your c opy.

net at just under 5200 . This unit should
help spark even more interest in FM . This
transceiver is fully so lid-sta te , with an FET
fron t en d. It operates from 12 volts . It
runs five watts input and has three cry stal
cont rolled channels. It will run either
narrow or wide-band FM. An accessory
power booster (IO wa tts input ) is ava ilab le
for $40 extra . Wa tch for the ads or write
to Galaxy, Co unc il Bluffs fA 51501 for
info . What can it hurt if you give 73 a
little mention?

Mosley Electronics ha s announced two
new single band beams, the Class ic 10 and
the Classic 15 . These both use the new
Mosley patented balanced capaci t ive match
ing system, the Classic Feed . They have a
forward gain of about 8 db and a front
to-back rat io of about 20 to 25 db . 5 2 o hm
feed and a kw rating. Weigh t is about 2 1 lbs.
and 30 Ibs. Priced at 557.64 and S66. 50.
Both beams are broadly resonant and can be
used over the en t ire bands without d iffi
culty. Write Mosley for fu ll details . 461 0 N .
Lindbergh, Bridgeton, MO 63042 .

Printed Circuit Boards Available
Dirck Spicer, II Ridgeland Road , Wal

lingford , CT 06492, has printed circu it
board s ava ilable for the WB6 BfH Stable HF
VFO , July 73, page 128 . The t hree boards
are available from Spicer for $4 .50 and are
for use with a Heath DX-40 or any other
crysta l controlled transmitter. Ask for num
ber 10221.

Spicer also ha s 10231 available at $2
postpaid, the Novice FET converter from
the December 73 (1968). The Super Simple
VFO in the July 73 (page 7 I) is only $.35
pp .

Mosley Single Band Beams
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COLUMBIA
SPACE RACE

(We have to get rid o f these items
now-'cause we gorta have the space!)

TAMAR 12V . MOBIL E RF ·POWER AMPLI FIER
This is a very co mpact R F Amp. O rigi na lly mfg .
for lig ht ai rcraft . Frequency 1 18 -1 28MC. Easily
conve rted to 2 or 6 me ters . Has bu ilt in t ransistor
ized power supply . Uses 1 ea . 6360; 1 ea. 0 8 2 ,
supplied with schematic. Less t ubes. S pecial close-
out pr ice $9.95
CV ·253 /ALR 38 ·1000 MC TUNEABLE
CONVERTER
E xcel. Condo Lat e Model S1S0.00

COMMAND RECEIVERS
190-550KC O-Ser Good Cond ition $14.95
190 ·550K C A .R .C. Type g -t t Commerc ial Late
Model Ex t. Cond it ion .... ........................ •..... ,$ 14.95
540 ·1 600KC A.R .C. Type R-22 Co mmercial Late
Model E xl . Condition ......................•........... .$19.95
1.5·3MC Mar ine Band E xl . Ccndtncn•.. ...••...S19.95
3 ·6MC 75&80 Meters Exl . Cond it ion $14.95
6 -9MC 40 Meters Good Condition $14.95

TELETYPE CONVERTER TERMINAL UNIT
A N / FGC· IC Dual D iversity Audio RTTY Converter
can be used w ith any type rece iver . These are new
and shipped in origina l factory crates wi th all spares

Thousands d Parts
NO F LI E RS

DOW TRADING CO "INC.
ELECTRONI C PARTS & EQUIPME NT

1829 E. HUNTINGTON DRI VE
DUARTE, CA LI FO RN IA 9 1010 357·3763

COLUMBIA ELECTRONICS
D ept. 7 4 3 65 W . Pico B lvd. L osAn e les Cal. 90019

• . •• • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • $149.50
IP·69/ALA·2 PANADAPTER

T his compact uni t can be used wi th most Ham
Receivers afte r conversion . Complete w ith con
version info and schematic. Lik e new cond ition
•••• • ••• • •••• • •• • • . •••• •• •••• • ••• • • $24.95

COLUMBIA PAYS CASH FAST
For your surp lus mil itary electronic equ ipment and
all ki nds of lab grade test equ ipment . Write or call
co l lect fo r top do llar . H ighest cash offe rs in the
coun t ry. We pay all shipping & insurance. Let us
prove to you what we promise.

A-Next higher frequency may be useful thi s peri od
B - D ifficul t current this period
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* Price-52 per 25 words fol'" non-commerc lo l ads ; Sl Q
per 25 word s for busine ss ve ntures . No d isplay ads
or agency d iscount. Inclu de y our che ck with orde r .

.... Deodllne for ads Is the 1sf of t he month two months
prior to publication. For e xample : J a nuary h t Is th.
d ead line for the Morch issue w hich w ill be moiled
on the 10th of hbruory .

* Type copy . Phrase ond p unctuate exa ct ly a s yOIl wish
it to opp.a r . No oil-capitol o d s .

* We w ill b e the j lld qe of s uit o b ilit y of ads . O ur re
sp onsibility f or errors exte nds only t o p r int ing Cl cor
rect a d in a later issu e.

* For $1 e xtr a we con mainta in a r eply box f or you .
•

* We CO" "ot check into ea ch a dver t ise r . so Ca veat
Emptor . . •

GE T YOUR " F I RST! " Memorize. study
Command 's "Tests-Answers" for FCC Fi rst Class
License. Plus- " Self -Study Abi li ty Test." Proven.
$5.00. Command, Box 26348-S, San Francisco CA
94126.

NOVICE THREE·BANO OOUBLE INVERTED
VEE : Tu ned assembled SWR. Under 1.5-1
15-40.80 Novice bands. W3FQJ Design, $ 15.75.
Antenna Products, Box 276, Warrington, PA
18976.

NC-121 RECE IVER w ith manual, l ike new,
$40.00. Ameco PC L-P preamp, $ 19.00. Clobe
Ch ief Xmitter, $20.00. M . Severson W0HE, 30 1 W
17th, Hutch inson, I<S 67501.

SCR IGE C50F ) 11 0 Amp. 500 PIV mounted in
insulated sub-assembly w ith 1 N250B, $ 12. Jon
Lusk, 2871 Birch Hollow Dr., Ann Arbor, MI
48104.

RBL·3 VLF RECEIVER 15 t o 600 khz. $20 ; lOB
SSB transmitter and V FO, $55; unused Beach
master 250 watt pa ampl ifier, $60 ; Gonset 88-108
mhz car FM receiver, $25; RCA antique AC
receiver, 510; TS-155C/UP signal generator, ep
prox imately 3 kmc, $8; F inco 6&2 meter beam,
$ 10; $5 each: unused BC-604DM; BC-620A ;
T39-APQ9, 10 watts on 420 ; 12 to 1000 vo lt
dynamotors; Central Electronics "A" receiver SSB
convertor ; Wilcox 308B VHF aircraft receiver ;
Dynamotors, 52.50 each : 12-250; 6/12-500 volts.
Cann ot ship all items. SASE for detai ls. Jim Hi ll
W6IVW, 26 107 Basswood, Palos Verdes Peninsula,
CA 90274.213-378-44 11 not evenings.

HIG HLY CORROSION RESISTANT Stainless,
Brass, Bronzes, threaded, washer, Hardware for
A ntennas-Towers, Equipment bui ld ing. Many A n
tenna, Guying, Accesso ries. Lists- Dime! W8B LR,
29716 Briarbank, Southf ield, M I 4807 5.

NOVE M BER 1969

NEW G&G CATALOG!
MILITARY ELECTRONICS

24 PAGES crammed w ith Gov't Surplus Electron
ic Gear·-the B iggest Bargain Buys in A mer ica l I t
wil l pay you t o
SEND 25C' for you r copv --Refunded w ith your
Fi rst Ord'li~\!r!,=~=~ _ ~=,....,""' _
Be·64S TRANSCEI VER. i s' tubes. 43S
to 500 Me . Easil y adapted for 2 way
voice or code o n Ham . Mobi le. Te le
visio n Ex perimental and Cit izens' Bands.
With t ubes. less power su pply in facto ry
can on.
Brand new $ 16.95

SPECI A L PACKAGE OFFE R; BC·645
Tra nsceiver . Dynamoto r and all accessor.
.es. includ ing mountings. U HF Ante nna
Assembl ies. con n er box . ccrnctete.set of conNCto"" plugs.

BRAND NEW , " ~j4 ' " '.'.'~,95
R47AR R-2 Receiver , -258 Me., "r u nebte; am
plete w i t h 11 tubes, Exce llent Used $5.95
BRAND NEW' inclu ding d ynam otor "" i9.95

AN /APA-4V FM & AM RECEIVER
" FB" FOR SATEL LI TE TRACKING! .

H igh p recision lab Ins tr u m e n t . fo r mo rutormg
and measuring frequency an d relat ive s ign a l
s t r e n gt h . 38 to 4 000 me . in 5 tun ing ~~~ [n
ranges. F or II O V 6 0 cycle ac . Buil t -in ¥ ~U
power su p p ly. Original circu it d iagram
inclu d ed . Checked out. p er fe ct. LIKE NEW •
All Tuning Unit s Avail>lb1e for Above

SCR·274·N. ARC·5 COMMANO SET HQ!
F•..:lu.nc y R.nViO Typ. E.c. U.n1 u _ L lk. N_ B, .ncl

r~~u1.~~~:.~:~.7.~:lis::~h.:~llr~&. : : : : : : : : : : : : : : : : : : : :j~~ : ~g: : : : : : : : : : : : : : :jN[~g
S 11 ,1 Me BC~5!L •. 1. _11 5 11 .11 5 21.50
1 .5 -3 Mc R·25 , 111 60 ....... •... . •. 21 .50
TRANSMITTERS C _ '-t l1h Tu_
. -5.3 !,lc ...•....•....•. . 1lC~51 .•..1S.9 5 ··••· ·· ···· ····· ··1B.1l5·.. ·· ·· ···· ··· · I " ·9 5
S.3- 1 !,lc , BC~S8 , . . . 6 .95 8 .115 , 12 .115
1 _9 .1 Me BC·.S9 11.95•••.•._ 19.50.•...•. ._ 23 .60
2:! -3 !,lC... . .. •... ... ..• T: ' 8 .... .. •..... ,.... ,... •......... •.•.. . .•. 9 .95 .... .... .. .. .•. 11 .9 51 • !,lc ~ , T 19 $10.50 12 .50 __ .. 1S .9 5

8 C,906 FREO , M ET ER . Cav il y T yPf' 145 to 235 M~ Complelew'Ih" n·
Ip" n" man"a' o "" nal call !>,a! 'on ch", ts l i KE fIlEW S l 4 50

TERMS E it her ~ .} r; flr pos ll ..- Ith Older ba l ~ nn r. o.D.- 6R-
Rr miUI IIl'" in F ull . :\1I "lmunl ' OrdH 1-.'i .00. All l hip.

ruents . ' .O,B. our wln!louor , ~YC. All merchandhe l ubJect 10
prlcr saIl." Mild pr k r ch,mse.

G & G RADIO SUPPLY COMPANY
77B Leonard St .• NYC 10013 .. Ph. 212·267-4605

WE PAY CASH

FOR TUBES
Lewispaul Electronics, Inc.

303 West (rescent Avenue
Allandale, New Jersey 07401

~ T 0
AN-URR-13 RECEIVERS
225 -400 mc/s Needed Urgent ly _ Highest Pr ices.

Military Electronics Corp.
11 S u m m it Ave., E. Pa terson . NJ 07407

(2 0 1 ) 79 1 ·5050
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WE WANT SP-600-JX(-j RECEIVERS
W ill pay $ 2 5 0 la id in wit h or i g i na l c ab inet, $20 0
if le ss ca b ine t bu t w ill ded uct wh a t i t costs to
al ign and/or r ep air t o excellent condition (usual ly
r u n s no more t han $351. No deductions i f n o
work needed.
REGUL. PWP SPlY FOR COMMAND, LM.
ETC. PP-l06/U: Metered. K nob -adjustab le
9 0-270 v up t o 8 0 rna de; a lso se lect an AC of 6 .3
v SA. Of 1 2 .6 v 2 Y:z A o r 28 v 2 Y. A. W ith mating
out put p lug & eu t ech . d a t a .
Sh ipping w t. 50 res 19.50
BARGA INS WHICH THE ABOVE WILL
POWER : lM-( -) Freq. Meter : .125-20 mhz ,
.0 1% . CW o r AM, WIth seria l -matched ceub.
book tech. data, mating plug.
Checked and G r td _ 57.50
TS·323 Freq. Meter: sim ilar to above b u t 20-488
mh z, .00 1%. With data _.. 169.5
A.R.C. R11A: Modern Q-5'er 190-550 khz. 12 .95
A.R .C. R22 : 540-1600 khz w/ tu ni ng graph ,17.95

HI-$ENSITIVITY UHF RECEIVER
375-1000 mhz. Stoddart RFI Meter NM-50A
with pwr_ sply . cords dipo le holder . 3 orcctes.
Sensit. as a 2-termina( tuned voumeter is 10 uv.
Less the Vo ltage-a ttenuatio n ca libratio n charts so
we will sell it as a simp le receiver in grtd- exc_
co ndit ion for on ly __ . _ , 275.00

UlTRA·WIDE-BAND RECEIVER :
AN/ALR-5: Lat e p os tw ar AM/FM
Counte rmeasures rcvr . Has S-Mete r; variab le IF
Atten . & passband (0.2 or 2 mhz from 30 mhz
center); AF, Video & Pan. ou tpu ts. New
modified for 120 v 60 hz , includes new (Method
II pack) 4-band plug-in converter .038·1 ghz. 4
Type-N plugs automatically select co rrect an t. as
bands are switched, Se nsrr. at -6 db sett ing: 6 Y..
uv thru 132 mhz. t 3 th ru 780 mh z & 4 5 Y.. at 1
9hz. BRAND NEW. with book & mating
pwr-in put plug , only 275.0u
VERSATILE PLATE & FILA. TRANSFORMER
Depot Spares for SP.E)()O·JX: P ri.
95[ 10S/ 117/130/ 190/210/234/260 V SO/60 hz.
Sec. l : 305-0-30S v, l S0 mao Sec. 2 : S v 3 A. Sec.
3: 6 .3 v 5A. Sec. 4 : 7 Y. v, 3 / 4 A. Sec. S: 7 Y. v, l'!.
A. Legend for pins is plainly marked. Herm.
sealed.
S hippi ng wt , 13 Ibs . . , 2 .95
FOUND! A NEAT&COMPACT SCOPE XFRMRI
Freed 1269 1: DAS Loran Spares, supp lied S" CR,
pla tes & ht rs. Pri, 10S-1 30 v 50/60 hz. Sec's.
insul, 5 kv: 1490 & 1100 v, Sma; 390 ·0-390 v
100 ma; electrostatica lly-sh ielded 6.3 v, 0.8 A;
two 2y" v, 2 A. Sec's. insul. 1y" kv: two 6 .3 v, 6
A; 5 v , 3 A; 2 Y, v, 5 A. Case 5%. )( 5 x 7%. . WIth
diagram.
Shipp ing wt. 23 Ibs _.. , 2.95,

FAIRCHILD SOLID-STATE SCOPES all
w/d ual-trace plug-ins 25 & 50 mh z, w/delayed
time-base plug-ins, wlbooks, overhauled & grtd .
As low as _.. 825.00
We probab ly have the best inventory of good lab
test eQuipment in the country. But, please do not
ask for catalog! Ask for specific items or kinds of
items you need! We also buy! What do you have?

R. E, GOODHEART CO. INC.
Box 1220-GC . Bevertv Hills . Calif . 90213

Phones: Area 213 Office -2725707
Messages - 275·5342

MOTOROLA FM EQUIPMENT
SCHEMATIC DIGEST

91 pag es (IPh" x 17") c f sche .
mat ics , crysta f'information, align
m ent instructions, service hints
and specialized information. $3.95
post paid.

TWO·WAY RADIO ENGINEERS, INC.
1100 Tremont Street

Boston, MassaChusetts 02120
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RTTY GEAR FOR SALE. List issued monthly. 88
or 44 MHy torroids 5 for $ 2 .50 postpaid. El li ot
Buchanan & Associates. f nc.. 1067 Mandana Blvd.
Oakland, CA 94610.

3 PLAST IC HOLDERS wi ll frame and pro tect 60
cards, $1.oo-or 10 holders $3.00. Prepaid &
guaranteed. Patent 3309805. Tepabcc, Box 198N,
Gallatin , TN 37066.

FOR SALE-SWAN 250 & 117 Power Supply.
$350 or best offer. Henry Darrell K0 LXU. 2506
64th. Kansas, KS.

WRL's USED GEAR has tr ial- terms-guarantee I
755 1-$299.95; G50-$159,95; SR 150-$299.95;
HW-12-$89.95; Swan 250-$279.95; Duo8ander
84-$119.95; NC2oo-$249.95; S834-$299.95;
Valiant -$149 .95 ; R anger- $99.95; Ga laxy
300-$139.95; Galaxy Vmk2-$299.95; many
more. Free " blue-book" list from WRL. Box 919,
Council Bluffs, IA 51501 .

NEMS-ClARKE RECEIVERS WANTED. 1400
Series crystal controlled telemetry models cove ring
215-245/260 "MH z preferred but all models in
1300, 1400, 1500, 1600 and higher nu mbered
series also of interest . Please send accurate descrip
tion of what you have to TUCKER ELECT·
RONICS CO., P08 1050, Garland , TX 75040.

TWOer, UNMODIFIED, CLEAN, Mike Rocks,
Accessories, $35.00. BC·639-A, RA-42-A, Excel
len t, $50.00. Send for list Surplus, Commercia l
Material. W6 KEC, 32G-A S. 2nd Ave., Arcadia, CA
91006.

IBM COMPONENT BOARDS, 3 x 5 in.• 6 for
$1 .00. Cash or M.a. only, include Sad postage.
Terry Kepner, Bo x 17038. T ucson, AZ 85710.

CHEYENNE, COMANCHE, AC SUPPLY.
$ 100. 00; Vancouver Rad io Lab. General Coverage
Receiver, $50.00; J . Custy , 4011 Roya l Ave.,
Montreal 261. Canada .

SAROC NEW QTH Stardust Hotel new QTR
February 4-8, 1970. Cockta il part ies hosted by
Ham Rad io Magazine, SWAN and GA LAXY. Add i
t ional info rmati o n and Stardust Hotel special
SAROC room rate card QSP SASE SARDC. Box
73, Boulder City, NV 89005.

WANTED: MINT 80-10 li near. HW32, Heath 3"
scope, Ameco pt p reamp. Sell : 90 ft . heavy duty
to wer. Give full particula rs. K3W1 4, Waymart, P~
18472.

"TOWER HEADQUARTERS'" 11 brands! Heights
alumin um 35% off! Strato crank-ups, low costl
Rotors, antennas and gear discoun ts. Phone patch
$ 11.95. Catalog-$.20 postage. Brownv il le Sales
Co .• Stanley. WI 54768.

OPPORTUNITY for Linear Integrated Circuit De
sign Engineer, San Francisco Peninsula. BSEE,
recent monolithic design experience required . Send
resume to : Box 9 21, Cupertino, CA 95014.

ROCHESTER , N. Y. is aga in Hemfest , VHF meet
and flea marke t headq ua rters for largest event in
no rtheast. May 16 , 1970. Write WN Y Hamfest ,
Bo x 1388 , Rochester . NY 14603.
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TEST EQUIPMENT: HP 524 0 counter, $495; HP
400 DR VTVM, $45; Dumont 401 BR , $150;
Tektronix AM 15, $400. All equipment in excel
lent condition. D. G. Wilson W6GOT, 2036 Briar
wood, Santa Maria, CA 93454. Phone
805-925-0754.

TECHNICIAN: Fast growing cable television com
pany needs electronic technicians in several areas.
If you are young, outdoors type, and have experl
ence in trouble shooting and repair of transistor
ized amplifie rs, send complete resume or call
Aurovideo Inc., 1380 Main Street, Waltham, MA
02154 (617-891 -67481.

73 IS AVAILABLE to the bl ind and physically
handicapped on magnetic tape from : SCIENCE
FOR T HE 8L1ND, 221 Rock Hill Road, 8ala
Cynwyd, PA 19004.

DIA L PLATES: all types. Give your home brew
and other gear an attractive appearance. Send for
catalogue. Radio Dials, 1397 Washington Circle,
Forestville. OH 45230.

COLOR ORGAN KIT: 3 Channel, 600 Watt,
$7.50. Cabinet, $8.50. Power Supplies. $2.75 to
$8.50. Ceramic Capacitors. $ .10. Dual Flasher
1000 Watt, $3.98. Catalog. Murphy, 204 Roslyn
Ave., Car le Place. NY 11514.

aSL CARDS-FCC LABELS, eyeball cards-call
sign decals, free samples: florescent and glossy .
Latest designs. April Products, 56290 Van Dyke,
Washington, MI .

WIRELESS SHOP-new and reconditioned equip
ment. Write. call or stop for free estimate. 1305
Tennessee St., Vallejo, CA 94590 (707-643-27971.

AEROMATIC TOWER. 85' , four legs; 35' masting;
gin pole; prop pitch rotor. Antennas: Mosley S402
and TA36;Telrex 11 el. 6M ; Ranger II ; HX30;T/R
switch. Will sh ip. Joe Engressia, 9050 SW 117
Avenue, Miami FL 33156.

TR-l0S, factory aHgned. warranty, $100. Viking
500 transmitter, $200. OX-60, $39. Matching
HG-l0 VFO, $18. Knight V -44 VFO, $15. SX-l01
mklll, just had factory $45 overhau l (A ug. '69),
immaculate cond ition. works like newl $120. Jim
McClure WA9BYR , 627 Dundee Ave.• Barrington,
IL 60010_

GREENE . . center dipole insulator with . . or
.. without balun .. see September 73, page 41 .

TELETYPE PICTURES FOR SALE . 50 pies for
$1 .00. Perforated and audio tapes available . Write
for prices specify ing speed and tracks. Pictures to
be included in second vo lume sol icited. W90GV,
2210 30th sr. . Rock Island , I L 61201 .

FOR SALE: Drake TR -6, all accessories complete
package $750.00 plus shipping. Consider SB-110·A
and Swan 25OC. J. Gysan Wl VYB, 53 Lothrop St.,
Beverly, MA 0191 5.

MANUALS-TS-323/UR TS-173/UR , R-274/FRR,
TS-186D/UP, 8C-638A, LM-18, $5.00 each; OS
SC/U, USM·26. $6.50 each . Hundreds more. List
20e. S. Consalvo, 4905 Aoanne Drive, Washington,
DC 20021.

NOVEM BER 1969

$ P E P $
Dollar Sale

EACH PACKAGE
MONEY BACK GUARANTEE

Tel. 603-893-0 276

I A M P ZENER-DIODES
Silicon Rectl fi _ 2.0;/) -400 rotw

Ch oice 01 Packace 1 EA 4V_6V.8V_IOV
Bullet·or•••_M in"Metal§2P.~V §" .",,"V I WATT

17 .100V 4 _IOOflV
1 E A 4 V .flV. 8V.IOV12·200V s. reoov

I . S AMP 2 WATT§18 .:,oV §,.",,"" 12 10 GOV1:;·lflOV 4. ](1(10\'
('HO IC~: OF ' ·U R F;EIO.2llOV 2· 1211O\'

3 AMP 3 WATT
~ rs.zov ~ ~ .I;oo\· 10\' 3·'$ 1.0 0IO.I OOV :1· l'I(I(l \·

!I·200V Z·!OOO\'
:;·400 \ ' 1_IZllflV 10 WATT

S AMP 12 10 MV T H RF:E

~ ro.snv o 4..IOIlV
!I.l00V C .' .'Innv SILICON ·CONTROLLED
6 ·200V tj 2· IIHHI V RECTIFIERn.aoov 1_IWllV

TO·:; PACK .Hot:
• AMP STUD B. '"l\' R:1·200 \ '••••

8 6 . ' OOV 8 3·..onv .... flO\' 2 ·400V
4-2llOV 2·_\'

12 A MP ST U D 7 AMP
8 a-reev RZ·... H.\· n 4 · ....1\· 8 2.2'MI \ ·

:I. :.otIV 1·l rllll'\· o :I_ IIMIV 1·8 00V

2 0 AMP STUD 20 AMPRe.sov 8 2· "~ 1O\' C 2·;.IIV o 1.311ll v:I-l00V ~ I · WIIII \ ·

40 AMP STUD CENERAL PURPOSEBa.so v o l ';IlHl\· CERMANIUMl!. )(MI V
TRANSISTOR

50 AMP ST U D S H II I.AII 10 2S~O~o 2. 5IIV o 1·IOt IOV II U S I T S

R AD I ATIO N FREE TUBE FOR CO L OR TV

5 0 .0 0 0 V o lts . Re place s RCA 3 A·3A o r equ i v alen t .

Cauranteed [or li f e o f se t or 5 veers . E liminates hea t

to prolon g life o r o ther tubes .

$ 8.99 each

SPECIAL

I N T ECR A T ED CIRCUITS

D u al 4 I n put :-Oand Gat e Di~ita l . . • • • • • • • . . Sl.50

Q uad :2 I n put Nend Gate D i.e-ita l ..• . • • • • •. . $1.50

J K Flip Fl op Master Steve D iJ:" itfll .. . • • • ••. $1 .75

Linear I C Oper atio n a l A m p 709 C T ype •••• . $1.75

POWER T R A N SIST OR

85 Watt Similar t o 2N· 2 1 2 ·17 24-12 0 8
1 Uni t. • •..•. . $ 1 .00

$1 HOBBY CORNER SPECIALS $1
SILICON REC T LOW V COMPUTER DIODES

1 AMP FAST SWITCHINCo 5 0 units S I.OO NO TEST
3 AMP o 1 0 0 units Sl.00

LOW VOLT AC E
o 3S u n its $ 1.0 0 HALF POUND

STUD M OUNT R ect , D io des . 'rrensts -
IS A M P t ors Etc . Eaeh different

o 2 5 units $ 1 .0 0 $1 .00

NO SALES TAX-WE PAY POSTAGE

OTHER PROOUCTS ON REQUEST

PARKElECTRONIC PRODUCTS
p,o, Box 78, N, Salem, N.H, 03073

LET us TRY TO HELP YOU WITH YOUR ENG PROBLEMS
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Send 25¢ for Catu log 6 9-2

Printed Circuit Resist the Easy Way
When caught one Saturday evening with

an all important pc board t o make and no re
sist in the house, I started looking for a
readily available substitute. Within minutes
I located two things around the house which
worked so well I have given up the commer
cialtypes.

My system involves laying out the desired
•

circuit to scale on plain paper. After double
and triple checking, I tape it to the pc board
and mark all the holes with a center punch.
The paper is then removed and the lines
drawn in with a pencil, using the punch
marks as a guide. The next step is to draw
the lines again, this time using fingernail po
lish. When large areas are to be covered, rub
ber cement works somewhat better because
it flows more evenly, but it is oft en difficult
to see what portions have been done. After
the polish is completley dry , the lines are
" manicured" with a sharp scribe to make
them look beller and to remove any possible
shorts due to the various adjacent areas
having flowed together.

The etching process is the same as usual
in every way . After the etchant has been
flushed from the board, remove the nail
polish with nailpolish remover or Acetone,
and the rubber cement by rubbing. The
board is then cleaned with household cleans
er to remove the residual resist and o xides.
Drill the holes, plug in parts, solder the
leads, turn on the power and your project
is complete. I find this system faster and
cheaper than any others I have tried.

William P. Turner, WA\lABI

HW·22 $70, Mobile supply, $30, Nixie readout
digital volt-ohm meter, $60, Solid state 80 and 40
meter CW xmtr with vfo 30 watts input attractive
cabinet, $70, Heathk it VTVM, $25, Hallicrafters
TO-9 kever, $40, Heathkit lab rf generator, $30,
Roberts 6000s stereo portable tape recorder, mic,
ac supply, $250. K7AZB, Box 252, Mounta in
View, CA 94040.
FOR SALE: H-P 524B counter HP416A. Wanted
one model SBE side-band exciter for technical
material corporation transmitter model 6PT 750. I
am interested in swapping test equipment (T ekt ro
nix H·P, etc.} for it. Eugene H. LeGer, 63 Jewett
Lane, Holl is, NH . 603-465-7791 or in MA,
6 17-433-2721 .
COMPLETE STATION-SWAN 400, 80-10 VFO,
power supply and mike. All mint cond it ion. All for
$325.00. E. Parks, 6486 Nancy St., Los Angeles,
CA 90045.
SELL NCX·3 good condition without power su p
ply, $ 165. Call 215-692-7547 or write 518 Not
tingham Drive, West Chester, PA 19380. W3CAW,

RECORDING

BAROGRAPH

I

!
-

Above eq uiprnen r o n hand . ready to ship. T erms net
rash, f.o.b Lynn . Mass. Many oc he r unusual picres o f
m il itar}' su rp lus elect ronic equi pment are desc ribed in

ou r ca talog.

IBM WIRED MEMORY FRAMES.

Values up to $40.00. Our p r ice on ly $2 .00.
Limi ted supp ly. Send f or spec i fication shee t.

INTERFERENCE & NEUTRAL DENSITY
FILTERS

JOHN MESHNA JR.
19 ALLERTON ST., LYNN, MASS. 01904
P. O. BOX 62, E, lYNN, MASS. 01904

900 B uffer $ 1. 0 0
910 D u al 2 ·i np u t N OR 1.00
2 ·903 Dua l inpu t gat e 1.00
914 Dual 2 -i nput gate 1.00
914 ·9 2 5 D ual 2 -inpu t gate d ua l

expander 1.00
923 JK flip f lo p 1.00
925 D ual 2 -in p u t ga t e ex p 1.00
9 46 D T L 4 2 ·input N A ND/ NO R

gate 2/ 1 .0 0
DTL C lo cked fli p f lop 2/ 1.0 0

l M5 Dual 4 -inp ut lo gic gate 2/ 1. 0 0
7M 6 6 N PN t ra nsist o rs in one

p ackage, gen use 3 /1 .0 0
12 M 2 Diff Amp 1.00
7 11 D ual Comp A m p 2 .0 0

Removed from high priced computers.
Exl nt condition.

4,000 Wired Core Plane $ 9 .00
4 ,096 Wired Core Plane $12.50
8,000 Wired Core Plane $13 .50
8 ,192 Wired Core Plane $15.00

16,384 Wired Core Plane $19 .00

Surplus U. S. A ir
Fo r ce B er rd i x 
Frie z re cord ing
barograph . The
st an da rd m st ru 
mon t fo r U. S.
W eather Bu reau ,
a rme d force s ,

a i rlines. Records a fu ll week, powered by a
jeweled sc rt nc -o-lven d oc k mechanism. A va l
uable inst rumen t fo r t he yach tsman or a nyone
in terested in weather variations. A n unusual gi ft
fo r " the m on who has eve ry th ing." These e re
checked ou t, w it h a yea r's supply o f ink and
cha rt s. Should lost a lifeti me. Gcv 't . cost $367.00.
Our price S 125.00 plus shipping.
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P.O. BOX 942 A
Lynnfield, Mass.

01940

'--------------------------------_.

Terms: a d ' i nosta e e. Rated: net 30. cod' s 25%
Phone Orders: W a kefiel d . Mass . (6 17) 245· 382:1
Retail: 211 A lh ion . St. .. \ \.' a kl'fi e hl. Mass.

POLY PAKS

10¢ fOR OUR SPRING BARGAIN CATALOG ON:o SlmicondUCIOrJ 0 Pol, Poks 0 Par"

INTEGRATED fi1
CIRCUITS

CLUB SECRETARIES NOTE
Your club can round up some extra

funds by imploring , cajoling, convincing
or forcing your members to subscribe to
73 Magazine. Never mind the cries of
anguish , just remember that you are
doing what is best for them-and the
club .

Subscriptions to 73 are normally $6
per year. The special club rate is exact ly
the same : $6. The only difference is that
the club treasury holds 25 % of the loot
and sends the rest to 73 . Send us $4 .50
for eac h one year subscription , in groups
of at least five subs. Just think, if your
club has 10,000 members you can
quickly get $15 ,000 for the club on this
deal'

Send the subscrip tions to us on 3" x
5" cards , giving the name , call , address,
ci ty , sta te and zip code of each sub 
scriber . If the subscrip tion is a renewal
please include the add ress label from a
recent 73 wrapper. Indicate all renewal
subscrip tio ns so we won 't sta rt a second
sub. We have been known to do that.
Send to Club Finagle, 73 Magazine
Peterborough, N. H. 03458

400 mc

NPN HIGH POWER

D 2N3632
23W.3....

Fairchild No.

D 910· Dua' Two Input Gat. . ANY
e B914 Dual Two Input Gat. . ..a 915 Dual 3 Input Gate NandlNor

_ _ _ 0 923 JK Flip Flop 2
- - 0 925 Dual 2 Input Gate, Expander

1 5 AMPo $ B~~~ 8~:~4~~:~:~aie·N.;;diNO~ · · ·. I 0 932 A Input NandlNor Buffer f
2AAA P I V 0 933 Dual Inpu' Go", Expand.. oro 944 Duo" Inpu' Pow., Go" .o 946 Quad 2 Input Gate Nand/Nor
EPOXY SILICON 0 952 Duar 2 Input Inverter Gate "$179

;

0 953 2·2-3·lnput and Gate .
TRANSISTORS ~ 0 954 Dual 4 Input and Gate .

. 0 955 8 InplJt and Gate w/2 outputs"

5 for $1 .' 8 ;:} ~~::e·~=r:t ~~~~.~~~~~~~~... ::

Type Sale ~ 0 10 2 AMP 400 PlY 10for $1o 2N2222 5 for 51 ,CO\t.~~ 0 7=2 AMP 600 PlY f $

0
0 22NN22376.8. 5 for $1 r,'\;c"(\~ 0 5 _ 2 AMP 800 PlY ~ f:~ $~

2N2368 ~ ::~ t~ ~t. U 5 - 1 AMP 1000 PlY 5 tor $1B2N3396 5 for $1 0 6 - 1 AMP 800 PlY 6 for $1

0
0 2N3565 5 for $1 0 4 - 2 AMP 1000 PlY 4 for $1

2N3568 5 for $1

B 2N3638 5 for $1
2N3641·3 5 for $1o 2N3645 5 for 51

B 2N3662 5 for $1
2N3683 5 for $1o 2N3793 5 for $1o 2N4248 5 for $1

8
0 2N4284-5 5 for $1

2N4288-9 5 for $1
2N4290 5 for $1

~

HIGH_ pown
GERMANIUM

,,,, (Wa",) 115

o BVCBO 100

(AMP) 15

SMAl.L
SlLI CON*

'-,--.;.';';2-. - ......--- ---..- --
" 0-;-;;' ?

LOWEST PRICES ON
LINEAR AMPLIfiERS

Guaranteed! With Spec. Sheets!

~ ""'(0, C' ~ Ii ~

« : » SALE!
1 AMP $15 9

4000 P I V
RECTIFIERS 0 ,

Type Use
0 70 2 D.C. Amplifier , ,. ,.o 709 Operational Amp " ....o 710 Differential Comparator
o 7 11 Sense Amplifier

Fig. 2 .

The other method is to use a SPDT
push button swit ch in the same place , as in

Fig. 2 . Irvin Kanode WA9CKP

Transmitter Spotting Switch
There are no doubt many ways of

keying the oscillator of a transmitter for
spotting your o wn frequency when tuning
up t o another stat ion or net. Shown here

ose. OBLR. FINAL

N. O.--'----~sp s~

Fig . 1.
are two ways we have gone about it here at
this Qth ; we are currently using the one
with the diode between the cathode of the '
oscillator and the cathodes of the foll owing
stages as in Fig. 1.

ose. DBU l: . FINAL
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LIBERTY
PAYS MORE! LIBERTY

OFFERS MORE!

-

Only $120.00 FOB N. Y.

Frequency Range: 40 to 230
L q and 470 to 860 Megahertz.
~""'''',..iI Calibrated outward from 10

to 50,000 Microvolts. Nothing
makes it easier to properly and
speedily find the correct place
to install TV, FM and Com
munication Antennas. You can
measure and hear the signals

with this 4'12 volt battery economically powered
unit. There is nothing else like- itl

PRESTEL FIELD STRENGTH..METER
(Model 6T4GI*Never Anything Like It! •

*1 Man Can Do a Better Job
than 3 in the Same Time!

*A Gold-Mine for Antenna Installers!

WILL BUY
FOR CASH
ALL TYPES

• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic:

Equipment
• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

INDEX TO ADV ERTISERS

Buy 73 binders and win the love
of a beautiful girl. Still only
$3.00!

Ad lfondack 10 3
Amaleur W~I.le E lee 4 1
Ameco 23
Ame"ca" C..ytal 13 5
AmIdon 68
AnlenA, M."I 1 15
ArClurus 1 11
ATV 19

Barl<.e.-W,IIl.....on 13
B & F 138
8'lI"lo.... 13 3
8r '9ar 13 5
BurghardT 65

Callbool<. 101 10 5 ·1 ]!;
C8 Aad,o 95
CI"""land Inlt ll u' e 33·3435
Columbll 140
Cu""".. lT 21

Den..,n 11
De<>ve< C,yllil 95
DGP 91
Oiocoma"c 53
Do....-T,.dlng 140
Dra l<.e IV
Du ra To ....-e rs 59

EpSI lon 69
Essco 89E.,... 6 1

F a" AadlO 14 0
Fr""k 101

G..........y 1 I I
G & G 14 1
GloballmDOrl 68
Global Ae...arch 93
Good heart 142
Greene 101

Hah.rom 91
Hamson H)9
HCJ 68
Hen..... 11
Hlfoch 103
H & l 133

Jarn.,.. Re...afCb 69
Jan CrY".1 101
Jell T,o n ,c , 139

leger 1~

lew,sp au l 14 1
l,!>e rly 146

MegarT 139
Mesh,.. 144
M,c,o Z 65
MIlle< 105
MOlley 4

III.IIon.1 A~1O 13
1II .......lronlcS 11

PlnlronlC. 59
ParI<. 143
POly Pa l<.s 14 5
Produc.o. Jog~ 11 5

Oue<nen, 39

Aalho Shop 139
Fll!'dllne 52

Salch 4 3
Sam. 49
S'9na l One II
Slep 13 3
Sflnley 95
STellar 51
S....an 41

TeirU 45
T_ 113
T-...oW~ 14 2

UFO lIIe. 14 1
Unlli!'d Rad,o 1 13

Vanguard ~ 1 61 8 1
VHF 109
Vlb,ople . 91

W... '''rn 135
WFll III
WO<td OSl 13 3

13,",,_;1""
B,ndP.. 146
Bool<s 1\8 1 19
Club FInagle 14 5
Gun.make 69
Fl~lo Toda y 13\
SubSC"pll0n 87
Tra n••"o> eifel' ," 59
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112 VALUE-PACKED PAGESI OUR BIGGEST EVERI

WORLD RADIO

Electronic
Equipment
CATALOG

FREEf
The latest in quality el ectronic e q u ip me n t! Money-saving buys on every
th ing in electronics, including new and exclusive items available only at
World. AND everything in our Catalog is available on our easy monthly
cred it plan!

SHOP BY MAIL AND SAVE ON - Special Package bUyS on name brand Amateur, CB and Hi-Fi
equipment selected by WRl experts· Amateur Gear · CB Equipment · Stereo Hi-Fi · Elec
tronic & Hobby Kits · Tape Recorders and Tape · Walkie Talkies · Shortwave Receivers
• Phonographs ' Speakers ' Rec ord Changers ' FMfAM & VHF Radios ' Intercoms ' PA
Equ ipment >Test Equipment · Antennas · Tubes and Transistors -Automotive Electronics
• Tools & Hardware · Books· Headphones · Microphones · Wire & Cable- Parts & Batteries

Use our easy rnon thlv
credit pIon or your
BonkAmer icard or
M osTer Charge to buy
anyThing in our Co tcloq!

WORLD RADIO
3415 West Broadway
Council Bluffs, Iowa 5 1501



DRAKE FINEST 4 LI N E DRAKE SIDEBAND TRANSCEIVERS

IREMOTE
VFO's

TR·6&

RY·6

MC-4

&

BOTH ha ve linear VFO, 1 kHz
ace. 300W PEP·SSB , Semi
Break-in CW with Sidetone,
VOX or PH , Adjustable Pi·
net , Plate and AGC Mtrs.
TR-4 covers 10·80 meters:
USB/lS B, CW, AM ; TR·6
t unes 6M plus MARS with
9 xtats (2 furn), US B·CW·AM_

RECEIVERS: Sensiti,ity for 10 dB
SI N: TR·4 .5 JJV , YR-6 .1 JJV (FET
trent end) Selectiwity: 80th 2.1 kHz
@ 6 dB, YR·. 3.6 kHz @ 60 dB. 80TH
have diode & prod detectors, s-meter.

TA·' DR TA·, $599.95

Permit revg, xmtg or l cvg on sepa
rat e fteQ In same range as tran s
ceiver. RV.4 OR RV ·& $99.95

TRANSCEIVER ACCESSORIES
MMK-3 Mobile Mount ing Kit S 6.96
Power Su pplies: AC-4 S 99.95

DC-4 . $125.00
DC-24 _. $210.00

MS·4 MatChing Speaker __ 5 19 .95
ff-l Filed Eteu . Adapter $ 24 .50
MC-4 Mobile Spkr/ Wattmeter $ &9.00
34-NB Noise Blan ker Kit

for TR-4 ..._. $129.00

$449.00

• Permeabil it y-tu ned VFO
reads to 1 kHz • Crystals
cover all of 80, 40, 20, 15
mtrs. and part of 10 • Ten
SOO kHz accessory ranges
(l.S·30 MHZ) • Four band·
widths . Passband t uning.
Noise Blan ker on CW·SSB
AM, Notch Filter, Xta l Cal

• 2000W PEp·SSB, loooW
AM , CW, RHY . Class B Gnd
Grid • Broad Band Tuned
Input • RF Neg Feedback
• Xmit AGC • Oirectional
Wattmeter • Taut-band Me·
te rs • Plate Cu rrent Meter
meets FCC reg • Quiet hi
volume bl ower.

Amateur Net $750.00 Inel. Sf p. sol-st . Pown Supply

Amateur Net $430.00

Frequency coverage and VFQ
simi lar to R-4B • USB/ lSB
• Semi break·in CW • cee
trolled Carrie r AM - VOX or
PH • Adj ustable Pi-Net •
xm.t AGC, no flat topping .
200 watts . 8 pole SB Filters

rrensceive with R-4B or T·4XB VFO or use separatel y.

DRAKE 4 LINE ACCESSORIES HAM S SAY • . ." Best Receiver buy since the 2-B"

I

• Xtal control 1st conve rter • 500
kHz Ra nges: 80, 40, 20, IS, 10 meter s
• Accessory Ran ges 3·30 MHz _
SSB·A M·CW • Accessories: Spkr, Q.
Mult, Ca lrb , Noise Blanker, XtatS.

Am,t", ." $229.00

DRAKE 2 and 6 Meter CONVERTERS

CW Transmitter
• 100 (or 75) watts • Brea k-in CW with
2-C • 80, 40, 20, 15, 10 mt rs xta! con
trolled • Ant . Relay • Sidetone • l P
Fi lter . Pwr. Sup. mer.

Amateur Nel $149.00

Matching Networks
Integral Wattmeter: fwd pwr in watts
and VSWR di rect _ Can read ret l
pwr • Matches xmt r 10 ant VSWR 5:1
MN ·4 200 watts $ 90.00
MN ·2000 2000 watts PE P $115.00

RF Wallmeters
Fwd and rell pwr directly in watts •
Two scales each direction • Carib Ace:
+(5% of reading + 1% of full scale)
Mooel Range Full Scale Price
W·4 18 ·54 MHz 2OO/2000W $49 .50
WV-4 20 ·200 MHz lOO/lOOOW $13.50

Matching Speaker MS-4
5"x1" speaker, space for po we r suppl y

o;;;;::::::~I~19 .95

£

MN-2000

WY-4

DRAKE TVI FILTERS
$ 4.50
16.95
5.95
6.95
4.50
4.50
1.30

- ~- -

•
~ ~ I. .

TV-300·HP High Pass Filler....
TY-1000-lP low Pass Filter
TV-l00·lP low Pass Filter
TV·CB·lP CI tizens Band
TY·300·fMS FM Band Stop
TV-30HMI FM Tuneable
IN-4 Power line Filter __

Cardioid Mike
60-8000 Hz, ceramic, Hi ·I,
highly di rectiona l, plug . ..
Model 729-SRD $11.00
Standard Crystals, ea 5 5.00
Power Supply AC-4 ... 599 .95

MN·4

W·'

For Receivers
FEl,La Nolse. trnltorm Gain,
l ow Spurious Response
6 mete rs-SC· &, $S4.50
2 meters--SC·Z $6!1.O0
Power Supp ly CPS·' $11.95
VHF Xtal Cal sec-t $24.50
Console ..._.__. ce-, $24.50

Transmilling Converters
TC ·2 • Ent i re 2-meter band . 180 wa lt input
Te -6 • All of a-m et er band . 300 watt input
BOTH : - Xm it AGe- no fla t top • Antenna
Relay • Need no separate pwr Su pply with
Drake xmtrs. TC·2 $300.00; re -s $250.00

T-4B Transmitter. Like T-4XB except use wi th R-4 B in xcv mode SPR-4 PROGRAMABLE RECEIVER . All solid state . 1 kH z ace .
or f rom 10 accessory crystals • Bu i lt -in spea ke r for R·48 .. $)95.00 dial . 3 band widths • SSB ·AM-CW • 24 500 kHz ranges 150 kHz-
TR·44B Commun ications Station • Consists of R·4B and T-48 in 30 MHz (10 ranges furn. , others $5 ea.) • 12 VOCIl20 VAC
same cabine t . Less power supply and crystals _ .. ~_ $150.00 • acces avail : Calib, Noise Blanker, Notch•.................... _ $350.00

••• at your distributor or write :

Dep1.3N9· R. L. DRAKE COMPANY· 540 Richard SI., Miamisburg, Ohio 45342
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