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The UTC OUNCER series represented a break through
in the reduction of size and weight. “0" series units
are fully impregnated and sealed in drawn aluminum
cases. Highest quality characteristics are inherent in
the conservative design. With frequency response from
30 to 20,000 cycles == 1 db, the UTC OUNCERS are
ideal for ham, portable broadcast, high fidelity, con-
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Roughly, these are our rates. You
would do very well, if you are
interested in advertising, to get
our official rates and all of the
details. You'll never get rich sell-
ing to hams, but you won't be
quite as poor if you advertise in 73.

'3 Magazine is published monthly
thank heavens it's not weekly)
w 73, Inc.,, Peterborough, N. H.
ip 03458 (terrible number). The
thone is 603-924-3873. Subscription
ates $4.00 per year, $7.00 two years,
10 three years world wide. Second
lass postage is paid at Peterborough
Jew Hampshire and at additional
nailing offices. Printed in Bristol,
“onn., U.S.A. Entire contents copy-
ight 1965 by 73, Imc. Postmasters,
lease send form 3579 to Good Old 73
lagazine, Peterborough, New Hamp-
hire.hiﬂn vour Zip Zone and save
ur shirt.
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Code

While most of you have agreed with my
views on code as stated a couple months or
so ago, a few took issue with me. Perhaps I
should have been more explicit at that time.

At the present time it is the code exam
that largely determines whether we get our
amateur license or not, not the technical
exam. 1 feel that this is the wrong approach
entirely and that the deciding factor on the
issuing of a license should be the passing of
a technical exam, not whether someone has
learned the code or not. Those of you who
attended code schools during the war know
that almost anyone can learn the code with a
little practice. Perhaps the word “learn” is
wrongly used here . . . it is a skill, not a
learning process. If you practice long enough
yvou will be able to copy code, no matter how
smart or dumb vou are.

My suggestion is this: stop using code
speed as the major test for a ham ticket and
take the emphasis off code. Fellows who en-
joy CW operation will develop their code
speed . . . those who don’t will rapidlv lose
their skill anyway. Make a good technical
exam the deciding factor for our licenses. De-
sign the ham test so that it can be an open
book exam that depends upon an understand-
ing of the material and not the memorization
of a bunch of “typical” questions in a license
manual such as is published by QST and CQ.

While I refuse to devote the pages of 73 to
publishing a glorified crib sheet for the FCC
exams, I would be proud to back up sensi-
ble license exam program with a series on all
of the fundamentals of electricity and elec-
tronics which would prepare anyone inter-

ested to pass an open book exam for any level
of amateur license.

.

de
W2NSD/1

never say die

Huntoon Challenged

Now I don’t know what pressure Huntoon
put on the New York National Convention
last year to force them to refuse to permit 73
to have an exhibit. I imagine it was consider-
able. Rumors have been persisting that he has
flatly threatened the New England Conven-
tion Committee that if they permit 73 to ex-
hibit at the 1966 Convention not only will the
League not sanction it as a National Conven-
tion, but they will remove all ARRL support
(including publicity and promotion in QST)
from the event. The League did the same
thing to the Cleveland National Convention
when the committee invited Clif Evans K6BX
to be present and the Convention was can-
celled as a result.

It is unfortunate that the League is so small
that they cannot stand to have anyone criti-
cize any of their actions. Clif had the gall to
be critical of Huntoon . . . and a National
ARRL Convention was cancelled rather than
permit him to talk to anyone. I too have had
the temerity to speak out against some League
actions and they are threatening to cancel an-
other National ARRL Convention if I am
permitted to have a 73 exhibit. I hope all
ARRL members are proud of the League’s
reaction to criticism. Cowards.

The official attitude is that I am spreading
lies and distortions. Both of us know that
everything T have been saying is the truth.
There is nothing that T would relish more
than to have Huntoon face me personally in
front of a Convention audience and ask me to
my face to explain those things that 1 have
written in 73 that he considers to be lies and
distortions. He and T know that every single
point that T have made can be backed up
and that it is he that has to lean on out of
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FROM
INTERNATIONAL

VHF/UHF
UNITIZED TRANSMITTERS
50 mc—420 mc

International’s new umtized VHF/UHF transmitters make
it extremely easy to get on the air in the 50-420 mc range
with a solid signal. Start with the basic 50 or 70 mc
driver. For higher frequencies add a multiplier-amplifier.
All units are completely wired. Plug-in cables are used to
interconnect the driver and amplifier.

50 or 70 mc el 144 mc 220 mc S %

DRlVER/TRANSMITTER MULTIPLIERIAMPLIFIER MULTlPLIERlAMPLIFIER
The AOD-57 completely wired The AOA-144 uses two 6360 The AOA-220 uses two 6360
with one 6360 tube, two tubes providing 6 to 10 watts tubes providing 6 to 8 watts
12BY7 tubes and crystal output. Requires AOD-57 for output on 220 mc. Requires
(specify frequency). Heater driver. Heater power: 6.3 AOD-57 for driver. Heater

power: 6.3 volts @ 1.2 amps.
Plate power: 250 vdc @ 50 ma.
AOD-57 complete________$69.50

420 mc B

MULTIPLIER/AMPLIFIER

The AOA-420 uses two 6939
tubes providing 4 to 8 watts
output on 420 mc. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
ma.

AOA-420 complete . $69.50

MODULATOR

volts @ 1.64 amps. Plate
power: 250 vdc @ 180 ma.
AOA-144 complete $39.50

RELAY BOX

Four circuit double throw.
Includes coil rectifier for 6.3
vac operation.

ARY-4 Relay Box

complete .. ... ... $12.50

power: 6.3 volts @ 1.64 amps.
Plate: 250 vdc @ 150 ma.
AOA-220 complete $39.50

rrrrrrrrrr

FILAMENT

SUPPLY

The APD-610 provides 6.3 vac
@ 10 amperes.

APD-610 complete______ _$9.50

COMPLETE TRANSMITTER

6 METERS 30 mc A0D-57
2 METERS 144 mc AOD-57 PLUS ADA-144
220 mc -#.DIJ-E? PLUS ADA-220
420 mc AOD-57 PLUS ADA-144 PLUS ADA-420

The AMD-10 is designed as a com-
panion unit to the AOA series of trans-

mitters. Uses B6AN8 speech amplifier
and driver, 1635 modulator. Output: 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 ma, no signal, 70
ma peak: 6.3 vac @ 1.05 amps.

AMD-10 complete $24.50

OVEMRER 1945

Order Direct

CRYSTAL MEG. from International

€0. INC.

18 NORTH LEE — OKLA. CITY, OKLA.
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TWO CATEGORIES TO CHOOSE FROM

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

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (55)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility—designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it yourself—use either flat
base or special tilting base (illustrated above) depend-
ing on your needs. Roted and Tested—entire line engi-
neered so you can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers
is complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100.

SEND FOR ROHN TOWER HANDBOOK £

—$1.25 Value

—ONLY $ 100 postpaid (special to readers g
of this magazine). Nearest }

source of luppl‘ir sent on request. Repre- |
sentatives world-wide to serve you, Write |

ROHN Manufaciurng Co.

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems."

context quotes to even attempt to refute my
statements. I say that the League cannot
stand honest criticism and I challenge John
Huntoon to debate with me in front of a Con-
vention audience my criticisms of the League
. . . without prepared written speeches, please.
We don’t want to sit and listen to John read
two years worth of QST editorials verbatim,
a favorite strategem of his.

Either I know what I am talking about or
[ am a fraud . . . let’s uncover the truth once
and for all. How about it John, have you the
courage to back up what you have been say-
ing about me in front of an audience?

In the meanwhile I predict that the New
England Convention Committee will knuckle
under to Huntoon and refuse to permit 73 to
exhibit at the 1966 Boston ARRL National
Convention. I will bet money on it . . . any
takers?

ASRA

Several fellows have written me asking
what 1 know about an American Society of
Radio Amateurs, an outfit or person appar-
ently soliciting funds from hams to fight in-
centive licensing. Since I have not had any
correspondence from the “Society” 1 am very
suspicious.

ARRL vs QST

A great many amateurs have a picture of
the League that is similar to the one I used
to have: a huge organization of nearly 100,000
amateurs plus a small group at HQ in Con-
necticut that puts out the monthly club mag-
azine QST and other helpful publications.

A clearer picture of the situation can be had
if you will take the time to send for the free
ARRL financial statement. Reading this puts
things into perspective and we see the huge
publishing house of QST plus an almost in-
significantly small ARRL which seems to have
dwindled in importance to where it is now
little more than an excuse for tax privileges
for the giant publishing house. In looking at
the 1964 statement of operating expenses we
find that of the $1,407,000 spent in 1964 only
$50,000 of this was expenditures authorized
by the Directors. This comes to about 2.8%
for the ARRL vs 97.2% for QST.

Apparently the mess that the ruling clique
has generated is still lousing things up. In-
centive licensing-RM-499-Docket 15928 has
not only cost untold millions of dollars in lost
sales to manufacturers and distributors, it has
come back to undermine QST. The financial

(Continued on page 120)
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Another NEW from WQEA

PROTAX
—

COAXIAL ANTENNA SWITCH

With

AUTOMATIC
GROUNDING

Another first from Waters! Now, as easily as
you switch from beam to dipole .
meters to 75, you can switch your entire an-

. from 40

N

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

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

wall-mounting bracket ).

L R T - R SR .

2 an& 6 meters
COAXIAL FILTERS

Double-tuned resonant cavity
band-pass filters for both 2
and 6 meter transmitters and
receivers. Assures oulgoing
signals free of spurious fre-
quencies and rejects high-
level, out-of-band signals in
receiver. Requires no tuning;
insertion loss held to 1.5 db
maximum. Nominal imped-

ance 52 ohms . . . maximum
power 100 watts, peak.
Model 373-2

(144-148m¢c) .... . ... $29.50
Model 373-6

(50-52mc) i .. $32.50

$13.95

WATERS WIDE
RANGE ATTENUATOR

Provides 61 db of attenuation
in 1 db steps. Used effectively
in S-Meter calibration; check-
ing receiver sideband
SUpPpPression; measuring cross-
talk in switches, receiver im-
age and IF signal rejection,
relative antenna gains, etc.
Maximum power 4 watt, dc
— 225mc. 371-1 has S0O239
connectors; 371-2 has BNC
connectors.

Model 371-1 UHF . . $27.95
Model 371-2 BNC . $29.95

NUVERTER® . . . adds 2

and 6 meters to YOUR super-
het receiver!

NUVERTER converts your ten
meter-tuning superhet re-
ceiver into an HF/VHF Re-
ceiver! — and with no
modifications to the re-
ceiver! No switches or relays
are required, and AVC from
your receiver provides auto-
matic gain control at VHF,
too! Separate all-Nuvistor
converters with high-stability
crystal oscillators, and built-
in AC power supply. Covers
lower 1.8mc in three 600 Kc
segments on both 2 and 6
meter bands.

Model 346 . ... . Lo SR

WATERS

,AWA MANUFACTURING INC.

WAYLAND, MASSACHUSETTS
WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS

T304 AW 0R:1 &0 . F



Catching up with the Past—No. 3

F. D. Whitmore W2AAA
223 W. Holly Ave.
Pitman, N.J.

We Got Across

One of the greatest thrills experienced by
amateurs occurred the night their signals left

this continent and landed on another. It hap-

pened nearly forty-four years ago. Commercial
interests will never forget it either. Using the
“useless” frequencies thrust upon them by the
Licensing Act of 1912, the amateurs on De-
cember 7, 1921, taught the professionals the
value of the shorter waves.

Licensing forced the amateurs out of the
“choice” commercial long waves into a region
of unexplored frequencies. Hams didn’t like
the restriction at all. Begrudgingly they erected
shorter antennas and reduced the size of oscil-
lating components. However, the trouble they
went to proved well worth their while: the
shorter waves worked like magic. Where be-

Circuit of the 1BCG transmitter built especially for
the Trans-Atlantic Test by Edwin H. Armstrong,
Ernest V. Amy, George E. Burghard, Minton Cronk-
hite, and Walker P. Inman.

a

fore they struggled to get out of backyards or
beyond neighboring states, now they QSO’d
districts lying far beyond their original range.

East and West coast hams strained anew to
work direct. But “lady luck”™ just wouldn't
smile. In the meantime, many hams joined in
the Transcontinental Relay tests conducted by
the American Radio Relay League. The ARRL
ran the tests to see how quickly the amateurs
could relay messages from one Coast to the
other and get answers back. By the time the
record dropped from hours to minutes, an-
nouncement of a new contest set hamdom all
afire—a test to see if amateur signals would
hop across the Atlantic.

The attempt to span the Atlantic

Although the American Radio Relay League
conducted the first Trans-Atlantic Test, they
didn’t originate it. The radio editor of Every-
day Engineering Magazine, M. B. Sleeper, con-
ceived the idea and completed all the arrange-
ments. Under the plan, about twenty-five sta-
tions located in the first, second, third, eighth
and ninth districts transmitted individually as-
signed signals. In the United Kingdom, Philip
R. Coursey, Assistant Editor of The Radio Re-
view in London, organized the listening end.
Over 250 British Amateurs enrolled for the
tests.

Just prior to the tests, near tragedy struck:
Everyday Engineering Magazine suspended
publication! Over night the whole plan hung in
jeopardy. Was all the hard work and money
put forth by amateurs and others on both sides
of the Atlantic to go for naught? In a final
effort to save the Test so nearly ready to start,

73 MAGAZINE



the editor of the defunct magazine called on
the American Radio Relay League and asked
them to take over. The ARRL readily agreed.
However, time wouldn’t allow them to inject
any changes.

On the night of the tests, the American sta-
tions transmitted their pre-arranged signals.
Prizes donated by manufacturers on both sides
of the Atlantic awaited the best amateur per-
formance. At the end of the tests, in accord-
ance with the established plans, British ama-
teurs submitted their logs for comparison with
the confidential copy of the assigned signals.
Would any jibe? Anxiously the hams on both
sides of the Atlantic waited for the announced
result.

Wireless World in England examined some
thirty logs sent in by the British listeners. After
a most careful check, the sad news came to
light: The reviewers could not find one log
containing a single word or signal that unques-
tionably matched the master copy of the as-
signed messages sent by the American stations.
The First Trans-Atlantic Test failed.

Preparations for a second test

At the First National ARRL Convention held
in Chicago August 30 through September 3,
1921, the Board of Directors agreed to a pro-
posal by their Traflic Manager to hold a second
Trans-Atlantic test. Now the ARRL set out to
do what they couldn’t do during the first Trans-
Atlantic test—send an American dyed-in-the-
wool ham to England with American appa-
ratus. No shortage of time existed this time.
The test planned for early December allowed
three months for preparation. Spurred by the
Traffic Manager’s further suggestion that the
ARRL send a good ham receiver-man to Eng-
land to copy the American and Canadian sig-
nals, the Board voted the money to pay the
amateur’s expenses,

The ARRL wanted an American listener in
England so they could expand the test into a
big popular event without asking the British
amateurs to stay up all night every night. Only
American hams qualified for the “boiled owls”
club. At the same time, the opportunity to
work an American receiver in competition with
British receivers would furnish an excellent
comparison of sensitivity., A search went out
tor the best practical receiver man in the coun-
try; a man used to twirling a “mean variom-
eter” all night long. The search ended almost
before it started: Paul G. Godley stood out
head and shoulders above the crowd. He
idapted the Armstrong regenerative circuits to
short waves, created the three-circuit tuner for
imateur work, and originated the variometer

NOVEMBER 1965
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The 1BCG M.O.P.A. transmitter. A UV-204A os-
cillator drove three UV-204As in parallel. The
motor generator supplied 2000 volts to the plates
for a 990 watt input. Courtesy of the Radio Club
of America.

regenerators that made possible the wondertul
short-wave DX work in those days. When
asked to tackle the job, Godley consented.

Amid the super-enthusiasm that greeted
Godley’s decision, the League dove right in
to make the second Trans-Atlantic Test a con-
trolled free-for-all. They divided the test into
two parts, The first portion scheduled a 200-
meter free-for-all by districts for all amateurs;
the second part comprised a group of especially
picked stations in each district assigned special
wavelengths. To get in the second grouping,
stations first passed a preliminary test con-
ducted by the ARRL from November Ist
through the 5th. All stations that showed
proof they transmitted 1000 miles during that
test qualified for the December test. Seventy-
eight entered the preliminaries. Twenty-seven
qualified.

The second Trans-Atlantic Test took place
December 7th to the 16th inclusive. Tests dur-
ing each of the ten nights lasted six hours. The
free-for-all period ran from 7 pm until 9:30 pm
EST broken up into ten periods of 15 minutes
each. These periods assigned specific times for
amateurs in the various inspection districts to
call “test” and sign their calls. By rotating the
periods daily no district sent the same time
each night. Such an arrangement gave all the
districts an equal chance in case some hours
seemed more favorable than others. Canadian
stations, due to their small number, entered as
one district.

The second portion of the six-hour periods
confined transmissions to the individual stations
that qualified in the November preliminaries.
Divided into fourteen periods of 15 minutes

T



The tent on the farm at Ardrossan, Scotland, in
which Godley set up his receiving station. The
Beverage-wire antenna ran from the tent down
toward the beach. Courtesy of the Radio Club of
America.

each, this half of the nightly tests extended
from 9:30 pm until 1:00 am EST. Each station
received sealed instructions from the ARRL
assigning them secret ciphers to transmit and
designating the time for each transmission.
Sending times varied nightly like in the free-
for-all half of the test. The selected stations
represented all the United States districts plus
eastern Canada.

To avoid accusations of untairness, Godley
possessed no more details of the test than the
British amateurs. Both knew the free-for-all
schedules. Later, Coursey gave the British
amateurs and Godley the times of transmission
and the special wavelengths of the selected
stations. But only Coursey and the ARRL
Trafic Manager knew the call letters and the
ciphers. Like the British amateurs, Godley’s in-
structions required him to send his daily logs
to Coursey for verification with the master

Call Location Type Wave Cypher
1AFV Salem, Mass. C.W. 200 YLPMV
1TS Bristol, Conn. CW. 200 AOTRB
1RU W. Hartford, Ct, CW. 200 BPUSC
1DA Manchester, Mass. CW. 200 CQVTD
1AW Hartford, Conn. Spk. 210 DRWUF
IBCG Greenwich, Conn. C.W. 230 GODLY
ZBML Riverhead, L. I. CW, 200 FSXVG
2FD New York City CW. 200 GCTYWH
2FP Brooklyn CW. 200 HUZX]
20M Ridgewood, N. J. Spk. 200 JVAYK
2EL Freeport, L. 1. C.W. 200 KWBZL
3DH Princeton, N. J. CWwW, 210 LXCAM
4GL Savannah, Ga. C.W 200 MYDBN
3BP Newmarket, Ont. Spk. 200 NZFCO
SDR Pittsburgh, Pa. CW. 200 OACDP
9KO St. Louis, Mo. Spk 200 PBHFQ
AW Toronto, Ont. C.W. 200 QCJGR
1ZE Marion, Mass. CW. 375 RDKHS
271 Valley Stream, L. I. CW., 825 TGMKU
320 Parkesburg, Pa, C.W. 360 UHNLV
5727, Blackwell, Okla. Spk. 875 VIOMW
6XH Stanford U., Cal. C.W. S75 WEKPNX
TZG Bear Creek, Mont. Spk. 875 XLQOY
8XK Pittsburgh, Pa. CW. 875 YMRPZ
9ZY Lacrosse, Wis, C.W. 280 RZOMY
9ZN Chicago, IIl. Spk. 375 ZNSQA
9X1 Minneapaolis CW. 300 SFLJT

These amateur stations qualified in the 1000 mile
preliminary test, and operated as special stations
in the second portion of the Trans-Atlantic Test
transmitting code groups.

copy. To guarantee the authenticity of the logs,
Coursey assigned a British observer to listen-in
to all Godley’s receptions and confirm the sig-
nals received.

Though commercial interests didnt expect
any startling results from the amateurs’ Trans-
Atlantic attempt, two of them offered free serv-
ices during the test. MUU, the British Marconi
wireless station at Carnarvon, Wales, arranged
to transmit the daily results slowly by hand
key at 2 am EST each night. Some American
hams built long wave receivers to pick up the
14,000-meter signals direct. But for the ma-
joritv of amateurs unable to receive long
waves, WII. the RCA station at New Bruns-
wick, New Jersey, agreed to repeat MUU's re-
port on short waves immediately after its re-
ception.

Godley sails for England

Firmly resolved to “hear signals or bust,”
Godley sailed for England November 15th
aboard the Aquitania. Behind him, with red-
dened eyes from long watches on the relay
routes, American and Canadian hams touched
up their rigs for the big assault just three
weeks away. Among Godley’s luggage nestled
two receivers: a regenerative set and a super-
heterodyne. Both receivers tuned from 150 to
500 meters. Especially built by him for the big
job ahead, the superheterodyne—the latest
word in advanced receivers—consisted of a 100
ke if and detector unit plus an outboard tuner.
The tuner, though, worked with either re-
ceiver. When placed between the antenna and
the regenerative set, it sharpened the perform-
ance of that favorite circuit of the American
hams. These two receivers represented Amer-
ica’s best. Armed with this combination, God-
lev pitted his ability against the performance
of the British hams and their multi-stages of
radio frequency amplification.

Shooed from the ship as she made ready to
sail, Godley’s well-wishers gathered near an
opening in the enclosed pier and continued to
talk to him via hand-signals in Continental
code. Suddenly someone spotted Beverage, the
Radio Corporation of America’s receiver en-
gineer, standing by the rail on the top deck
just a short distance away from Godley. Be-
sides his professional status, Beverage also
qualified as a “boiled owl” under the -call
O9BML.. Quickly the gang hand-radioed the
news aloft. Codley found Beverage smiling as
he walked over and shook hands for Beverage
too read the code signals coming up trom the
pier.

By the time the tugs straightened the Aqui-
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The circuit of the superheterodyne receiver used by Godley to receive the short wave signals from America.

tania in mid-stream and her powerful quad
screws started her down the Hudson, 2ZE and
Beverage sat deeply engrossed in receiver talk
and the coming Trans-Atlantic Test. Soon the
conversation settled on the “Beverage Wire —
2BML’s famed antenna for reducing static on
long waves. The technology behind this long-
wire antenna appealed to Godley very much,
though at the time, he didn’t see a need for its
merits in the task lying ahead. Fortunately for
amateur radio, however, he listened well.

Two days after arriving in England, Godley
set up his equipment at Commander Frank
Phillips’ station in London where he planned
to listen for the signals from America. Coursey
took care of the operating permit. Like Godley,
Phillips too looked back on a long career of
radio receiver designing. His Burndept designs
compared with the Paragon series fathered by
Godley in the United States. The latest, a
Burndept 111, sat on the operating table wait-
ing to challenge those Godley now unpacked.
Godley hooked up the regenerative set first.
Before many hours passed, he proved to Phil-
lips the superiority of the regenerative design.
Later, when the superheterodyne performed,
his English host stared in disbelief. He couldn’t
believe the little 3-inch coils containing only
10 turns of wire could capture the distant sta-
tions pouring from the earphones.

While the contest showed the superiority of
the American receivers, it also brought to light
the unsuitability of the Wembly Park location.
Vast numbers of harmonics filled the ether. The
unwanted din emanated from amateur single-
circuit tube transmitters in the area and the
high-power, Poulson commercial arcs. Also, pe-
culiar atmospherics existed. In America during
winter months, atmospherics mostly disap-
peared around 200 meters. Not so in England.
In that land of high tides and lengthy winter
nights, Godley noticed the QRN suddenly in-
crease during short periods, then abruptly de-
crease only to soon reappear in another quarter

MAVELEER T04£k

in a different form. Now he understood the
handicaps that plagued British amateurs dur-
ing the first Trans-Atlantic Test. As a result,
Godley decided to leave London and the pea-
soup fog, and use a Beverage Wire in place
of the planned vertical. He picked Ardrossan
for the new receiver site—a small fishing village
near Glasgow on Scotland’s west coast.

Trans-Atlantic Test No. 2

Breathing heavily with anticipation, Godley
huddled over his superheterodyne straining to
hear the 200-meter signals from America. He
no longer remembered the chilling fog that
welcomed him to Glasgow nor the wind-driven
rain that greeted his arrival in Ardrossan.
Buried too lay the memory of his hectic scurry
a week before test-time when only his own
initiative plus a little luck persuaded the Assist-
ant Secretary of the Post Office to change the
receiving permit from London to Ardrossan.
He even forgot for the moment his keen disap-
pointment when an inspection showed the pre-
ferred beach sites picked from a map com-
pletely covered by water at high tide.

Harmonics from European sparks and power-
ful CW stations flocked to the Beverage Wire
like chickens to a roost. From 1 until 1:30 am
GMT, Godley heard nothing else. Apparently
he missed no amateur signals by rechecking
the received installation again and joining the
contest one hour late. But the directional char-
acteristics of the 1300 foot aerial prevailed.
Except for a strong signal out of Ireland, he
found the spurious signals much weaker at
Ardrossan than in London.

Godley slowly tuned across the band hunt-
ing for those distinctive tones that set amateur
signals apart from all others. Outside, rain still
driven by gusty wind beat against the tent. At
1:33 his heart skipped a beat. A 60 cycle syn-
chronous spark on 270 meters finished chewing
the ragandsignedo&with a CUL. Ablmtof
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Navy model SE-25A long wave receiver. This set,
made at the Washington Navy Yard in 1217, op-
erated from 1000 to 10,000 meters. Loading coils
extended the range to 20,000 meters. The Ameri-
can Radio Relay League used it to copy Paul God-
ley's messages direct from MUU during the ARRL
Trans-Atlantic Test of 1921. Courtesy of W2ZI
Historical Museum.

QRN hid the call. But Godley knew he heard
an amateur. The thrill made him forget his
heavy chest cold and wet clothes, and the
miserable weather so aptly predicted by his
London friends. He suggested hot coffee and
Pearson volunteered to brew it. Midway in the
preparation, Godley's sudden shout caught
Pearson with both hands full. The spark signal
now at double strength boomed through the
static as the amateur called an eighth district
station and signed 1AAW clearly at 1:42 am.
Pearson jumped to his earphones to verify the
reception. He got them on in time to hear the
“AW”. Not enough to count the call!

Teased by so near a success during the first
halt-hour they listened, Godley and Pearson
camped on the 270-meter wavelength and
waited. The roar of static mingled with har-
monics pounded their ears. Suddenly they
heard 1AAW again! They recognized the mur-
muring tone deep down in the atmospherics.
Would he break through once more and win
his righttul place as the first amateur signal to
cross the Atlantic on schedule? Eagerly they
held to the faint note and waited. Finally, dis-
appointment crept across their faces: the sig-
nal gradually ebbed and disappeared. Span-
ning 3000 miles once more represented too
great a task for the “spark™ to repeat. During
the remainder of the Trans-Atlantic Test,
1AAW never again became readable copy.

The next night Godley heard nothing. Ap-
parently typical American DX-weather meant
nothing in Scotland. The all night vigil beneath
a half moon and starry skies got him nothing
but a cold deeper down in his chest. Rather
depressed, he entered the third night of the
test. Outside, boisterous wet weather set in

again, Godley wondered if the gusty wind

10

would send the tent flying through the air like
it did the first day right after they raised it.
But at 12:50 am he forgot all his ills: a switch
to CW brought in 1BCG. Bending over the
operating table of boards supported by trestles,
he no longer felt the hard box beneath him or
the unpliable apparatus chest at his back. The
feeble light shed by the lone lantern now lost
itself upon his concentration. And cold dratts
swirled about unnoticed as the little oil stove
by his knees fought its losing battle to heat the
12 x 18 foot tent.

The strength of the Yankee signal amazed
Pearson. It sounded so commercial he couldn't
believe no more than a kilowatt backed the
wallop. While Godley utilized the resonance ot
the telephones to peak the signal, Pearson
sloshed to the far end of the Beverage Wire
and adjusted the resistor connected between
the antenna and the buried ground plates four
and a half feet deep. Background static
dropped and readability improved. Back in the
tent, the two men’s enthusiasm knew mno
bounds as they listened to the loud, steady
tone of the first confirmed ham signal to get
across. Jubilantly Godley wired Coursey the
good news, and sent a cable to E. H. Arm-
strong at 1BCG requesting him to send a mes-
sage. No other amateurs got through that joy-
ous night.

Stimulated by the success of the previous
night, Godley came on duty the fourth night
eagerly anticipating a message from America.
At 1 am GMT, 1BCG broke through strong
and clear sending “Mges” over and over. God-
ley waited but no message ever came. Because
the British operator used the English abbrevia-
tion for the word “message” instead of the
American Msgs, Godley’s cable arrived at
1BCG reading, “SEND MGES.” So, they did.
They repeated the letters M-G-E-S over and
over all night long.

Godley’s disappointment, however, didn't
last long. An atmospheric change at 4 am low-
ered the invisible barrier between America and
Scotland letting ham signals pour across the
Atlantic the remainder of that night and halt
of the next. As fast as Pearson verified one
call, Godley logged another. One moment they
copied a spark buzz; the next, a CW shriek.
Power mattered little. Thanks to the excellent
characteristics of the Beverage Wire, even two
35-watt stations got through.

Back in the “States” tension and excitement
reigned too. Each night in the Traffic Man-
ager’s room at ARRL headquarters, a small
group of officials blinked through a haze of
tobacco smoke and marveled at the clockwork
precision of the hams. One moment 2’s filled
the air; the next, 3’s. Then with an enthusias-
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tic, “Go ahead 4’s. Give her the juice,” the last
3 passed the free-for-all on to the next district.
At the conclusion of the second segment of the
test, during which time the special stations
sent their assigned code groups on slightly
longer wavelenths, the officials shitted to long
waves and waited for MUU to send Godley’s
message. If the word check read 17, they
learned to expect only weather conditions. But
the night the message started “CK 94, they
trembled with expectation. Slowly by hand
key came the news they wanted: “Heard 1RU
BPUSC, 2FP HUZX], 2BML FSXVG, also
spark 1ARY, LBDT, 2BK, 2DN, 3BP; un-
damped, 1ARY, 1BCG, 1BDT, 1BGF, 1BKA,
1RZ, 1YK, 1XM, 2ARY, 2AJW, 2FD, 2EH,
3FB, SACE, 8XV . . .”

Back at Ardrossan, Scotland, the fifth night
began where the fourth left off. In the midst of
the scramble to copy as many signals as pos-
sible, Godley heard 1BCG break through. He
listened a few moments then his pencil fairly
flew across the paper. Watching, Pearson saw
him write, “Nr 1 de 1BCG.” Then came the
rest of the fust amateur message to cross the
Atlantic: . . . words 12, New York. Date
December 11, 1921, to Paul Godley, Ardros-
san, Scotland. Hearty congratulations. (signed)
Burghard, Inman, Grinan, Armstrong, Amy,
Cronkite.” The message just did get across. It
started at 2:52 and ended at 3 am GMT. Ten
minutes later, all readable amateur signals
ended too. And not another ham call reached
Godley during the remainder of the Trans-At-
lantic Test.

Call Location Type
3BP Newmarket, Ontario Spark
1ARY Burlington, Vermont 23
1BDT Atlantic, Massachusetts *
9BK Yonkers, New York o
2DN Yonkers, New York i
3FB Atlantic City, New Jersey )
0Z]) Indianapolis, Indiana i
8BU Cleveland, Ohio A
1RU West Hartford, Connecticut CWwW
1RZ Ridgefield, Connecticut =
1ARY Burlington, Vermont #:
1BCG Greenwich, Connecticut <4
1BDT Atlantic, Massachusetts A
1BGF Hartford, Connecticut =
1BKA Glenbrook, Connecticut g
1 XM Cambridege, Massachusetts %
1YK Worcester, Massachusetts s
24 DA I Freeport, New York (?)
2EH Riverhead, Long Island, New York CW
2FD New York City, New York N
2FP Brooklvn, New York ot
2ARY Brooklyn, New York ~
QATW Baby!on, Long Island, New York s
2BML Riverhead, Long Island, New York "
3DH Princeton, New Jersey i
SACF Washington, Pennsylvania A
BXV Pittsburgh, Pennsylvania i

The amateur stations heard by Paul F. Godley and

confirmed by D. E. Pearson the official observer

during the December 1221 Trans-Atlantic Test.
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The 1BCG memorial located 200 feet east of the
original station site at Greenwich, Conn. It reads:
“"Near this spot on December 11, 1921, radio sta-
tion IBCG sent to Ardrossan, Scotland, the first
message ever to span the Atlantic on short waves.
1 BCG, an amateur station, was built and operated
by members of the Radio Club of America.”” Cour-
tesy of the Radio Club of A.

To make connections with the Olympic sail-
ing on December 21st, Godley left Ardrossan
Friday afternoon for London foregoing the
final night of the test. How lucky for him!
That night a hurricane whirling across the At-
lantic during the Trans-Atlantic Test struck
Scotland. Winds greater than Godley experi-
enced at any time backed up the waters of the
English Channel until they stood two feet deep
in the streets of Hull. Earlier, the Olympic
tangled with the hurricane in mid-Atlantic.
When she finally reached the safety of her
Southampton berth, she displayed battle dam-
age amounting to thousands of dollars and re-
ported two men dead.

After a hero’s welcome for Godley in New
York City, the ARRL brought him up-to-date
with highlights of the test at home. The most
interesting one concerned 1AAW. Upon learn-
ing that Godley heard 1AAW the first night,
the ARRL set out to break the good news to
the operator. They found him in nearby Rox-
bury. Also, they found a transmitter that last
saw action six months before. What did it
mean? Did Godley hear wrong? After all, Pear-
son failed to get the earphones on quickly
enough to verify the signal. No. Godley heard
correctly. Numerous amateurs around Boston
confirmed the activity of the call and placed it
somewhere in their vicinity. However, no
amount of effort could flush the operator out.
He preferred not to claim the distinction for
sending the first Trans-Atlantic Test signal
“across”’ rather than go to jail. A just “re-
ward” for an unjust deed. The operator who
signed 1-A-A-W that night bootlegged the call!
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Amperex status as the source of more tube
types for Single Sideband Suppressed Carrier
Service than any other producer, didn't just
happen. leadership has been achieved as the
result of a deliberate and continuing program
of engineering research and intensive labora-
tory testing from which has emerged a distinc-
tive and clearly superior comprehension of SSB

problems
solved

technology and SSB applications for any
power level from 5 watts to 5 kilowatts PEP.

From internal tube geometry to overall
envelope design, AMPEREX SSB Tubes are
Performance Tested, Performance Rated and
Performance Guaranteed for optimum linearity
and minimum intermodulation distortion at full
Single Sideband power ratings.
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Useful Peak Enve- of a line of more than 20 AMPEREX “‘Perform-

SrAp ance-Rated' SSB tubes with power ratings from
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Intermodulation | SSB tubes now in prototype stage. Write for
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5th Order assistance available. AMPEREX Electronic Corp.,
Intermodulation »| Tube Division, Hicksville, L. 1., N. Y. 11802
Distortion (db)

{without feedback)

Typical D.C. Plate ®
Volteoe (volis)




Robert Walker W8VCO
1849 Meadowlark
Toledo, Ohio

An Audio-TV Transmitter

There’s been a lot of controversy over tele-
vision transmitting and receiving equipment.
The problem of transmitting both audio and
video has been a sticker. Many methods have
been used: a separate transmitter for each,
which is rather expensive; a subcarrier 4.5 me
away from the audio, difficult to adjust and
design for satisfactory results; ete. I looked
around a bit and decided to try the method
shown in this article. It works very well, though
you may want to modify it some for your own
use,

Fig. 1, the block diagram, illustrates the
system. Basically it is an FM audio transmitter
with the final modulated for video AM. The
video modulator was described in the August

2 METER

TRIFLER
EXCITER

DRIVER

FINAL

T

SPEECH . AC & DC | » ‘ VIDEO I
AMP POWER MOD

Fig. 1.
transmitter.

Block diagram of the ATV-audio

14

1963 issue of 73. It is connected directly to the
control grid of the final amplifier. The two
meter FM exciter is fairly conventional. The
screen of the crystal oscillator is modulated,
which produces enough change in frequency
for FM. You could use a surplus FM trans-
mitter for this portion. The tripler to 432 mc
uses a surplus assembly from the ARC-12. You
might also use a surplus 450 mec FM exciter to
replace two meter exciter and tripler. The final
amplifier is a 4X150A in a coaxial cavity. You
may find that this is the most interesting part
of the transmitter if voure not in ATV,

Exciter

Fig. 2 is the circuit of the two meter ex-
citer, It has an output of 6 watts. Any trans-
mitter that can deliver 5 to 10 watts of two
meter FM can be used. The oscillator is a
6BA6 colpitts. The screen is bypassed for RF,
but not for audio. C4 and R15 is the de-empha-
sis network. Adjusting R15 will affect the band-
width. Note that C4 and R15 are shown in
both Figs. 2 and 5 as you can put them in
either chassis. Initial adjustment was with a
grid dip meter, Final tune-up used a power
output meter.

73 MAGAZINE



IT. 38" DIA.

4T. 3/4"DIA.
I 2" LG.

Fig. 2. Two meter FM exciter.

Tripler-Driver

The grounded grid tripler to 432 mec and
the grounded grid driver shown in Fig. 3 use
surplus cavities from the ARC-12. These cavi-
ties, which use 2C39’s, originally operated
trom 200 to 390 mc, but can operate on 432
with little work. The cavities are about 2% in.
square by 5 in. long. Drive is to the cathodes.
Output is from coupling loops in the plate
circuits.

First thing to do in modifying these units is
to remove the variable capacitors which were
mounted externally. Also remove the brackets
and hardware for these capacitors and shaft
mounts. In the middle of the grid cavities are
capacitors which should be removed. The first

cavity input circuit is tuned to 144 mc with a
three turn half finch coil of thin copper tubing.
Adjust C3 for minimum SWR. The second
cathode is fed through a short length of coax.
On both of the coils the tubing ends at the
2C39 cathodes and heater contacts. Use sepa-
rate filament transformers for each 2C39. At
the center of each cavity, add a disc capacitor.
These capacitors are 1/16 inch brass 1 inch in
diameter, 10/32 screws 2 inches long are at-
tached to the capacitors and 10/32 nuts are
soldered to the cavity walls. The 2C39’s are
held in place with finger stock on the plate end
of the mounting brackets. Mylar discs insulate
the plate mounting brackets from the cavities.
Forced air cooling of the 2C39’s is necessary.

g\*-mm

___—PLATE TUNING

- @
ilifi :}h]r il j

OUTPUT

432 MC
N

DRIVE TO
* FINAL

Fig. 3. Tripler and driver using ARC-12 cavities.
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Fig. 4. 4X150A 432 mc final amplifier.

4X150A Final

The 4X150A final is shown in Fig. 4. RF
input is to the half wave grid cavity through
a loop with a series matching capacitor. The
% inch grid line is fastened to the Eimac
4X150A socket grid terminal by a 6/32 head-
less screw. Video modulation is applied to the
grid through a UHF RF choke. The tuning
capacitors are 1% in discs.

The plate tank is a quarter wave coaxial
cavity. The plate of the tube is held in place
by the slotted undersize plate line. A mylar

spacer insulates the plate post from the cavity
wall. Both grid and plate cavities are venti-
lated for forced air cooling which is essential.
Air is blown in through the bottom (plate)
cavity, passes through the socket and cooling
fins, then out through the grid vent holes.

Mounting plate number 1 is secured to
mounting plate 2 with 6/32 hardware. Mount-
ing plates 2 and 3 are soldered to the 4 inch
diameter cavity wall. Plate 4 is also bolted to
plate 3. The tuning capacitors are 1 inch discs.
A 500 pf feedthrough capacitor is mounted
near the ground end of the cavity and the 580
volts variable plate voltage is fed through it
to the plate line. The output link is adjustable
and may be rotated for optimum loading and
matching.

The screen voltage is 150 volts regulated.
The socket has a built-in screen bypass. The

cathode pins of the tube are grounded by the
socket.

Speech amplifier

The schematic of the speech amplifier is
given in Fig. 5. It is a fairly ordinary amplifier
with clipping and filtering for best results. Ex-
tensive shielding was necessary. The output
transformer is 2:1 and is loaded with a damp-
ing resistor. R4 is the clipping level control
and R12 the amplitude (hence deviztion) con-
trol. The deviation control is adjusted on the
air by feeding in audio until sound bars are
noticed, then backing off a bit.

Results

Much credit for the 4X150A cavity goes to
WSRQI and WSJLQ. We had been using
2C39’s for a long time with great success, but
the 4X150A’s improved the signals very sig-
nificantly. Incidentally, we used surplus re-

flectometers for output measurements and
SWR checks.

-
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Fig. 5. Audio amplifier-modulator.
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GALAXY ELECTRONICS uses MCCOY GOLDEN GUARDIAN

Galaxy Remote VFO Galaxy X Transceiver Galaxy Deluxe Accessory Console
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CRYSTAL FILTER and CRYSTALS
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TOP HAM RIGS USE GOLDEN GUARDIAN

...the best single side band filter available

Using Golden Guardian, this Galaxy ¥ Trans- \/ 1 P U Impedance: 640 ohms in and out (unbal-
ceivergives full frequency SSB/CW coverage. anced to ground).

Discriminating amateurs prefer MCCoy Unwanted Side Band Rejection: greater than
Golden Guardian. Either upper or lower side i j 55 db.
band operation is selected by simply switch- Passband Ripple: 0.5 db.
ing crystals. Here are the facts on Golden Shape Factor: 6 to 20 db, 1.15to 1.

Guardian: Shape Factor: 6 to 50 db, 1.44 to 1.

E 38 a0 8002
B399 §.00
MEGACYCLES

McCOY ELECTRONICS COMPANY

A owvision oF OAK ELECTRO/ NET”:S EDF“:‘
DEPT. 73, MT. HOLLY SPRINGS, PA. 17065
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Katashi Nose KH6!1J
Physics Department
University of Hawaii
Honolulu, Hawaii

An Inexpensive Hybrid Phone Patch

Commercially built amateur hybrid phone
patches cost trom $25 to $50. A compromise
homemade one can be built from junk-box
components, and even if parts are bought new,
should not cost over $7.00.

By using a hybrid phone patch there is no
need for switching from send to receive posi-
tion, and when used in conjunction with VOX,
makes possible a telephone style conversation.
It can be used in the conventional manner
with manual switching.

Fig. 1 shows a typical bridge connection.
When the bridge is balanced:

Z] ZL‘
Lo " &
Where:
24, Z, = any impedance
L — compensating impedance
Z, — telephone line impedance

Voltages appearing across similarly num-

Fig. 1. Typical bridge connection.

18

bered impedances are:
r
Vi, Ve

Vial 2 OV

Any voltage V, (receiver output) impressed
across Z,, Z» does not appear at T; (mike
input) since it is connected across points of
equal potential. However, part of V;, appears
across Z; (telephone line) since it is one leg of
the bridge. This condition fulfills feeding re-
ceiver output into telephone line and at the
same time keeping the signal out of the mike
input,

When voltage V, is developed across Z;
(telephone talks up), part of this voltage ap-
pears across T, (mike input) and V;, (receiver
output). The condition is fulfilled for feeding
telephone signal into microphone input. Volt-
age appearing across the receiver output is
immaterial because the receiver is inoperative
when the microphone is energized.

Z. is used to approximate the impedance
of a telephone line (nominally 500 ohms) and

RCVR
VOICE
COIL

>

Fig. 2. Evolutionary bridge circuit.
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in theory should be compensated for by ad-
justment of a LCR network.

So tar so good, but there are difficulties. For
one thing, Z is frequency conscious, and fur-
thermore we are dealing with a complex voice
waveform, not a single tone. Resonances occur,
line levels vary, telephone line impedances
change, resulting in all sorts of voltage and
impedance excursions, all of which plays hob
with the desired isolation of V,, from mike
input.

However, a practical circuit embodying the
above principles works out surprisingly well
and is simple to adjust, requiring only vour
receiver and a pair of headphones.

An evolutionary diagram is shown in Fig. 2
and Fig. 3 shows practical circuitry. Load com-
pensator Z. degenerates into a variable resistor
R, which is split into two sections and serves
as a simple isolation and matching pad. Con-
siderable loss in audio gain occurs by this
arrangement, but we have gain to bum.

Condenser C, is to prevent a short across
the telephone line to prevent interference with
ringing and dialing. Coupling condenser C,
and compensating condenser C, are smaller
than the usual value.

Increasing this capacity to get a lower cut-
off is not worth the sacrifice in compactness.
This small capacity, together with the inter-
position of R,, makes for lighter loading of the
telephone line, something your phone company
will appreciate.

The photo shows components built into a
minibox 2” x 3” x 3%”, somewhat of a tight
squeeze. Receiver output is fed to Z; and Z,
through the voice coil winding of a cheap
pushpull replacement output transformer (T.,)
which is hooked in series with the station loud-
speaker. If more volume in the loudspeaker
is desired, the two units can be paralleled, but
the series connection was found to be more
satistactory acoustically. It is assumed that the
receiver has a built-in muting system, either
mechanical or electrical.

The patch is plugged into the mike plug of
the transmitter. Don’t be alarmed at the idea
of using a "low impedance” transformer as a
microphone transformer. One hears so much
about “proper” transformers to “match the
input impedance of the tube.” A high im-
pedance transformer is usually used in this
position. Transformers which can be used in
this application are hard to come by and unless
you are willing to pay the price of a “triple
shielded Linear Standard” broadcast service
unit, you might as well forget the idea.

This quest for gain and quality is what
makes necessary, the usual rf chokes, by-pass

SPEAKER

\:( I

=y A
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TELEPHONE A

Fig. 3. Circuit of phone patch. T1 is a 1:2 ratio
interstage transformer such as Stancor A52C. T2
is an PP plates to VC output transformer such as
Stancor A3856.

condensers, shielding and other anti-feedback
and hum bucking measures. By using an out-
put transformer or even a power transformer,
your feedback and hum troubles are mini-
mized. The gain is reduced and the frequency
range is restricted, but we have gain to burn
("O” db line to —55 db mike input), and
moreover who ever heard of a high fidelity
telephone.

Connection to the telephone line is made
by means of two alligator clips in nicks made
on the telephone line at two widely separated
points (Fig. 4). You can even give a quick yank
if you want to disconnect the patch in a hurry.

Don’t expect a hybrid patch to work like
a manual patch wherein you can feed as much
audio as you want coming and going. By the
way, you will be hearing from the telephone
company if you pump too much audio into
the line.

As with other hybrid phone patches, this
one works best on clean lines with a minimum
of hum and a reasonably good signal to noise
ratio. Overall voice level is governed by the
person on the other end of the line. If he

Fig. 4. A method of tapping the phone line with-
out cutting the wires.



talks up loud, you can in turn feedback more
receiver output to him and vice versa.

Isolation between receiver output and mike
input averages 35 db at 1000 cycles to a
maximum ot 45 db at 3000 cveles and can be
peaked anywhere between 500 and 4000 cy-
cles.

Hook on the telephone line, feed a 1000
cycle tone into T, and adjust Ry for minimum
voltage across the mike input as determined by
a pair of headphones. If a 1000 cycle tone is
unavailable, tune in on a mess of 20 meter
AM heterodynes or WWV and adjust for mini-

mum headphone output. Peaking at 1000 cy-
cles is a compromise. Better isolation is had
at 2500 cycle peaking but then isolation below
1000 cycles sufters.

Nulling of R, is fairly critical but is done
only once and holds for a long time unless
adjustments are accidentally thrown off. Adjust
mike input pot R, so that the VOX works when
modulating normally. Too much mike gain
actuates the VOX continuously and prevents
feeding of high level audio from the receiver
back into the telephone line.

KH6I]

Angel Fernandez W2NOQOS
2017 Homecrest Avenue
Brooklyn, New York

A Coaxial Antenna
for Twenty

Some time ago I was forced to QRT because my landlord wouldn't
let me install a beam or a half wave dipole on the roof. In desperation
[ came across the coaxial, or hypodermic, antenna. Many hams aren’t
too well acquainted with it, but it is basically nothing more than a
vertical dipole. It is an excellent antenna for DX because it has a very
low angle of radiation and also radiates equally well in all directions.

[ immediately decided to figure out the dimensions for a coaxial
antenna for twenty meters. I presented these figures to my landlord
and I explained to him that this antenna would not take up more than
one-half of a cubic foot of space on the roof. To my surprise, he
agreed to let me install the antenna. I know that many of you who
live in apartment houses are troubled by similar situations.

Matching the antenna is no problem at all for the impedance is
close to 50€2. Close proximity to other objects has little eftect on the
characteristics of the antenna. Neither has height. The only draw-
back to this coaxial antenna is that it is a one-band aftair. However,
vou can build two or more for different bands using the formula,
total length = 470/frequency, where the length is in feet and the

With this antenna, you can achieve an excellent match and work
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Here's coverage of the entire 2 meter band In
four, one megacycle segments, operation on
SSB, AM, or CW, and all packaged in a sharp little
chassis only 9” wide, 5” high and 7%,” deep.

The Gonset Sidewinder 2 meter transceiver is so
compact that it's ideal for mobile as well as fixed
station application. Separate 117 VAC and 12 V
DC solid state power supplies snap on to the rear
of chassis, or may be remotely positioned to sim-
plify installation.

And look at some of the features Gonset builds
in to provide top performance: complete push-
to-talk operation, full 20 watts P.E.P. input, crys-
tal lattic filtering, vernier tuning, transistors at
primary stages, stabilized VFO and high-sensitivity
reception.

SPECIFICATIONS X

143.975 to 148.025 MC
AM, SSB, CW

Frequency Range
Modes of Operation

Carrier Suppression 50 db

Sensitivity 0.5uv for 10 db _5_:4—_“_
Selectivity 3.1 KC crystal bandpass filter
Output impedance 50 chms

2.5 watts into 3.2 ohms
50 ohms unbalanced

Audio Output

Antenna Input
Impedance

NEWX — from GONSET

® Two new power amplifiers—model 903A for 2-
meter, model 913A for 6-meter

¢ The GSB-201 Linear Amplifier—provides 2000
watts PEP(SSB) for 10 to 80 meter operation

¢ Gonset Sidewinder 6-meter SSB-AM-CW Trans-
ceiver with all the features of the 2-meter.

'I".'I

all Gonset equipment is yours for the asking.
Write to Dept. 73-7. C 1965 GONSET, INC

«'s Complete descriptions and specifications on - G‘ONSET IINC.

ubsidiary -of 257 Ling Alfec. Inc

1515 Suuth Manchester Avenue, Anaheim, California
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William Tyrrell K9IAH
5845 South Mobile
Chicago, lllinois

6 Solid Watts on 160

If you would like to be one of the first hams
in your area to go on the air with a home-
brew transistor  transmitter, this rig should
appeal to you. It operates on the increasingly
popular 160 meter band where TVI is no
problem, and the average builder will have
no troubles with feedback or neutralization.
This rig is economical (a full set of RF tran-
sistors and audio transformers costs less than
seventeen dollars), easy to build, and features
conservdtive cool running design.

Other advantages of the rig are zero stand-
by current, instant warmup, portability, 30%
or more overall efficiency, no need for a high
voltage supply, and the added bonus of having
ab:?i watt portable public address system avail-
able.

The signal is only 1% to 2% S units down
compared to a 50 watt tube type rig on the
other fellow’s receiver. Good ground-wave
coverage is obtained here in the city on phone,
and more than once I could sense an upraised
eyebrow when I reported the station power
as two watts. On CW, Canada and nearby
states have been worked with ease.

Circuit description
Four basic units comprise the transmitter.

One is the chassis/panel assembly containing
switching and metering, and serving as a

mount for the three sub-assemblies. One of the
subassemblies is the complete audio section,
and the other two are RF sections. One of the
RF sections is the final RF transistor and its
heat sink; the other consists of a Pierce crystal
oscillator, the grounded base buffer/driver,
and RF final tank circuit components.

The audio section has two amplifiers, a
driver, and a push-pull class B final, used
either as the modulator, or, in the public ad-
dress mode, as an audio output stage.

The RF sections all have slug-tuned, fixed
frequency coils, since operation is at the one
crystal frequency. Over 95% modulation is ob-
tained by modulating the buffer/driver along
with the final, rather than the usual method
of modulating the final stage only, with its
resultant 80 to 85% usual modulation limit.
Link coupling is used throughout.

PTT (push to talk) is accomplished by SW2
serving as an on/off, antenna transfer, and
receiver muting switch. Mode of operation is
determined by SW3 for CW, Phone, Spot, or
Public Address operation. Meter versatility is
provided by SW1, to measure DC input volt-
age (0-20v), DC input current (0-1 amp), or
RF rms output voltage (0-20v).

The power supply can be any well filtered
DC source of 11 to 14 volts at 1 ampere. The
author uses surplus four amp/hr Ni-Cad bat-
teries, eleven in series, to provide about 13



volts for up to ten hours of operation before
requiring recharging.

The silicon diodes connected back to back
across the meter make it almost burnout proof,
without appreciably affecting its accuracy.

Construction

Complete the chassis/panel, switching and
metering assembly first. It then facilitates con-
struction of the three sub-assemblies as each
is built and tested.

The complete audio section is built on a
4” by 8” flat tin plate, and mounted flat on
the top of the chassis on the far right, as
viewed from the front. Q4 and Q5 are mounted
on the same large heat sink, but insulated from
it by mica insulators. Q1, Q2 and Q3 do not
need heat sinks. All audio components are
mounted on this plate except the mike input
jack, gain control R8, and the external speaker
jack.

The RF final transistor, Q8, is mounted di-
rectly on its heat sink without any insulation,

and the heat sink itself is msulated from thﬂ
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chassis. This section is mounted vertically in
the center on top of the chassis, to the rear.
Q8’s base, emitter, and collector connections
are brought over to the other RF section con-
taining all other RF components.

Next assemble the other RF section on a 4”
by 8” plate, and mount vertically along the
far left top side of the chassis. Use in line con-
struction, with the oscillator at the {ront,
buffer/driver in the middle, and final tank
circuit and decoupling components to the rear.
The key jack and RF drive control mount on
the front panel. Q6 and Q7 have fin type,
press-on heat sinks.

Mounted on the rear of the chassis are the
antenna input, output to receiver, output to
receiver muting (grounding type), and power
supply input jacks.

The photo indicates an on/off switch under
the meter, and a center off position on the
PTT switch. These were eliminated, as the
schematic shows, because with the instant
warmup inherent in transistor equipment, the
PTT switch receive position becomes the off
position. Also, the photo indicates different full

26 T. 5/8" DIA.
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Neat interior construction is not all-important on
160 meters.

scale meter values, due to the scale markings
already on the meter used by the author.
Use sockets for all the transistors, as it helps
greatly in testing, substitution, and enables
short lead surplus transistors to be used.

Testing and alignment

The meter current shunt R7 is approxi-
mately 10 feet of #28 plastic covered copper
wire, jumble wound, and adjusted in length
until the meter reads full scale with one am-
pere current flowing through the meter circuit.
Next adjust the voltage multiplier R6, until
the meter indicates full scale with 20 volts DC
applied. Adjusting R5, the RF rms voltage
multiplier resistor is a little more complicated.
Disconnect the final tank coil link from CRI,
shunt C3 temporarily with a 1 uf paper con-
densor, and apply 6.3 volts from an AC fila-
ment source to the input side of CR1. Adjust
R5 to give a 6.3 volt reading on the meter.
This method gives reasonably accurate RF
voltage readings for measuring the transmitter’s
output.

Test the audio section with a speaker con-
nected to the secondary of the modulation
transformer T2. The insulated speaker jack,
]2, shoud be carefully checked to be sure it
isnt grounded to the chassis; it would then
be a direct short for the DC supply. If audio
distortion is encountered, adjust biasing re-
sistors R4 and R10 for minimum distortion,

with a total idling current of about 75 ma
for the entire audio section.

Substitutions may be made to keep down
the cost of building, and in fact are recom-
mended for all parts but the three RF tran-
sistors and two audio transformers.

Next, get the RF oscillator working. The
buffer and RF final will draw no current until
driven by the oscillator, as they are biased
beyond cutoff without signal input. All three
RF coils may be grid-dipped to approximate
operating frequency, while wired in, transis-
tors in sockets, and power off. The oscillator
coil must be capable of being tuned slightly
below crystal frequency, so as to provide the
proper inductive reactance necessary for oscil-
lation.

After the oscillator and bufter/driver are
operating properly, connect the RF final tran-
sistor to its tank circuit and peak all circuits
while operating into a dummy load (a 50 ohm
2 watt carbon resistor). Keep the RF output
below 4 watts (14 RF rms volts on a 50 ohm
line) when on CW, and at 2 watts (10 volts)
on phone. If you go above these limits, you
risk exceeding the peak collector current rat-
ings of the RF final and early transistor failure,
plus non-linearity on phone. At two watts out,
the RF stages draw a total of 500 ma. On
phone, this rises to 750 ma on audio peaks.

Always check and double check polarities,
base, emitter and collector connections, and
never operate the audio or RF stages without
their proper load.

One requirement of this rig is that it must
look into the proper antenna load, which
should be a resonant antenna of 50 ohms im-
pedance. The author, whose city lot can't ac-
commodate a full size 160 meter antenna, uses
his 40 meter dipole on 160 meters by letting
the braid of the coax feeder float, and feeding
the center conductor only, from an antenna
coupler, which is adjusted with the aid of an
SWR meter to the proper 50 ohm impedance.
Very good results have been obtained from
this antenna configuration, which is probably
operating as a shortened vertical with top ca-
pacity loading!

The author hopes you will enjoy building
and operating this rig as much as he has.

. K9IAH
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This is the most complete book on the subject.
Written for the beginning TT er as well as the
expert, Pictures and descriptions of all popular
machines, where to get them, how much, etc.

$2.00

73 Magazine
Eererburnugh, N. H.
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Fully Automatic Electronic Keyer

.. . all solid-state switching. .. built-in sidetone.. . integral paddle

NO RELAYS TO CHATTER & PUNCH HOLES IN CHARACTERS ... the solid-
state switching circuitry of the Heathkit HD-10 Electronic Keyer
articulates crisp, clean CW characters. Speed, dot space ratio, and
sidetone volume are adjustable. Each dash is three dot spaces in
duration, each character of a series is separated by equal dot spaces.
The built-in sidetone lets you practice off the air, lets you hear your
keying as you transmit on the air. The HD-10 helps you develop
a near-perfect fist.

COMBINATION CIRCUIT BOARD AND POINT-TO-POINT WIRING MAKES
THE HD-10 A REAL PLEASURE TO BUILD... its sturdy, hefty construc-
tion keeps it well planted on your operating table, even during the
hottest contest hours. Plus, engineering with a practical goal in mind
provided the HD-10 with full operating versatility: Use it with an
external bug or straight key, with headphones for matrixed receiver
audio plus sidetone, as a semi-automatic keyer, or “as is” for full
automatic Electronic Keyer operation. Based on a “QST" circuit
by W30PO, the Heathkit HD-10 Electronic Keyer is “Ham Radio”
through and through.

e T R | TR e SN, LA o e ATa A a i e e $39.95
Provision for 230 v. 50/60 cps operation.

HD-10 SPECIFICATIONS — Keying: Keying
Output: Keyed line to chassis ground. Velt-
age polarity: Negative to ground only. Max-
imum open circuit or spike voltage: 105 volts,
Key-closed voltage: 0.2 volts, max. Key-
closed current: 35 milliomperes, maox. GEN-
ERAL: Avdio: Internal speaker or high im-
pedance headphone jack. Transistor comple-
ment: (7) 2N407 PNP; (3) 2N2712 NPN; (1)
2N398A PNP. Contrels: Off-Operate-Hold
switch; Speed control; Dot-To-Space ratio
control. Rear panel connections: Keyed line;
receiver audio; battery +45 volts; battery
+22; volts. External key options: hand key,
dash arm, dash, dot. Power requirements:
AC operation, 105-125 V. AC, 50-60 cps.
Battery operation, 45 volts with 22, V. tap;
14 milliamperes. Dimensions: 3%,"* W x 4, "’
Hx 104 D.

FREE 1966 HEATHKIT CATALOG

HEATH COMPANY, Dept. 11-11, Benton Harbor, Michigan 49023

I | |
| —— o€€ the wide array of l [] Enclosed is $ , plus shipping. I
HEATHKIT 19606 HEﬂthkit Amﬂtﬁur F’ﬂﬁiﬂ I PfEﬂSE send mudﬂ'l {5}
I N, Equipment available at ¢ 1 I I
tremendous do-it-yourself I [] Please send free Heathkit Catalog.
| S A savings! Everything you N I
s need in ‘*‘mobile” or I olis P Bri I
[ - ‘“fixed’”’ station gear with (Please Print)
|' full descriptions and spec- Address I
ifications . . . Send for
e Free copy! City State Zip I
Prices & specifications subject to change without notice. AM-158 l




Old-fashioned radio gear, back in the days
of the 24A vacuum tube and the great big
Majestic receivers, was large and heavy. The
standard 19 inch panels, made of heavy steel
with generous bracing, were often none too
large to carry the load placed on them. There
were—and there still are—24 inch panels to be
used if the ordinary 19 inch panels cramped
the builder’s style.

The continuous trend towards small elec-
tronics gear is as much a part of electronics
as vacuum tubes and transistors. As compo-
nents have become smaller and tube transcon-
ductances have increased, it has become pos-

2
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An Alliance rotator control, remounted for incor-
poration into a rack.
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James Ashe W2DXH
Freeville, N.Y.

sible to put very impressive amounts of per-
formance in small packages. Since the cabinet
manufacturers are extremely conservative, the
builder may have real difficulty in finding a
suitable small mounting for his circuits.

Also, there are some very considerable ad-
vantages to reducing circuits to building-block
sections and constructing these blocks to oper-
ate relatively independently. Some of these,
along with examples of construction are de-
scribed in Howard Burgess’ article in the Feb.
1963 issue of 73.

But the ambitious builder may find that this
approach has certain mechanical and electrical
limitations. Among these are 1) the small
chassis do not hold enough circuitry, 2) there
is no easy way to set up large arrays.

The simple solution to this is to use the relay
rack system of construction, but with half-
width rack panels. It is not widely known that
this is a commercial standard construction.
Quarter width is also standard but seems a
little narrow for most purposes.

The first photo is a collection of circuits
used for a lightning direction locator similar
to that just described in 73 and earlier in
Scientific American. The various chassis were
built over a period of about two years, only
one of them being built for this particular
project. The scope tube chassis was derived
from a radar set, the loudspeaker is one of
several on hand, and a Lafayette transistor
amplifier with batteries is assembled in back



of one of the 1% inch panels. A spare panel
finishes off the unused space.

The rack is a standard relay rack with no
additional holes. Some aluminum angle stock
was cut and drilled to adapt the rack to this
style of construction. A 19 inch strip of 1%
high angle goes across top and bottom, and a
pair of % x 1 verticals provides the center sup-
port.

All holes are arranged according to the
usual rack mounting scheme. This is an irreg-
ular spacing, %, %, % and repeat. The best way
to get this in phase with the holes already in
the rack is to transfer a few directly from the
rack and then fit in the rest from a steel tape
measure. Don’t try to do it with dividers, the
cumulative error will spoil the work. I drill all
the holes but tap only the ones I'm using. A
little oil on the tap works wonders.

The commercially available half-rack panels
are not economical. They cost only a few cents
less than full rack panels. One supplier gets
$2.46 for an aluminum 7” half-rack panel. This
is practical commercially because of the time
and tools required to cut down the rack panel,
but the amateur builder comes out ahead if
he does the job for himself. With care a very
acceptable job can be done.

The following tools are required: straight-
edge, scale, ball point pen, fine tooth saw,
center punch, drill with quarter inch bit, and
a little oil. The preferred panel is the un-
painted masked variety, having a sheet of ad-
hesive paper applied to each side to prevent
scratching.

Lay the panel flat on the bench and draw
two parallel lines, almost touching, one each
side of true center of the panel. The distance
between the outside edges of the lines should
be the width of the saw cut. Apply the line of
oil along the cutting line and go at it. Don't
hurry. The oil eases cutting and stops the
almuinum from clogging the saw. Having two
lines to cut between rather than one to fol-
low, you can do a good job of cutting a
straight line. The nice thing to use is a band-
saw, but I get acceptable results from a bench-
mounted saber saw.

After completing the cut, each notched end

A Lafayette PK 544 amplifier mounted with bat-
teries, two inputs and two outputs.
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A radar IF strip, remounted with its own power
and bias supplies.

can be used as a template to mark out the
new notches. Punch each notch, drill out to
one quarter inch, and cut in from the edge to
the hole. Touch up with a moderately fine file
and you’re done. Requires about five minutes.

The half-rack panels have been used here

in various ways. Mounted in a test bench they
can serve as outlet and switch holders for
heavy filament transformers and regulated
power supplies placed out of the way below
the bench. If a common supply for all is satis-
factory, they are used with a separate large
rack or self mounted power supply.
I find that the best way to use the half-rack
construction is to build each circuit with its
own supply if possible. When the circuit is
to be used, there is no problem about match-
ing supplies or connectors; and it is simply a
matter of providing input, output, power, and
control voltages. A second advantage is the
decoupling obtained in this way. With a de-
coupling filter at the power line, decoupling
in the heater and plate supplies, and another
such obstacle course in the next piece of gear,
a signal passing from one circuit to the next
has a mighty rough time of it.

There are enough small instrument trans-
formers available now so that the cost of build-
ing several small supplies need not be much
of an obstacle—and you can always plan to
use one or two large ones.

Most circuits are built on 5% inch panels.
With a 2 inch chassis height there is just
enough room above the chassis for the usual
miniature tubes and small transformers. I
usually use the 7 inch chassis widths in depths

of 5, 7, 9, 11 and very rarely 13 inches.
. « 'W2DXH
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This extremely useful power supply has four
dc high voltages and two filament voltages.
It was constructed entirely from parts sal-
vaged from two junk radios purchased for
one dollar. The only extra part used was the
chassis, which was bent up from an old cookie

Junk Box

Power Supply

TRF sets, however. Although most of the
parts will be unusable, some of the larger sets
were rated as high as 130 watts, and have
power supply components capable of powering
a small transmitter,

. . « Pickles

sheet.

The schematic is given as a guide, but the
actual wiring and the output voltages ob-
tained will depend on the parts used.

QOutput connections were made to an octal
socket on the rear chassis and a plug was
made from the base of a broken tube by
soldering wires to the appropriate pins and
filling the base with pitch. A spare pin was
left available for an extra output voltage to be
made up when required.

When picking up an old receiver for parts,
of course, make sure it does have a power
transformer. The ac-dc sets have a minimum
of usable parts. Do not overlook the very old
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You too—can enjoy world renowned TELREX
performance and value! Send for PL65 con-
densed data and pricing catalog, describing
the lowest priced antennas on the market, in
relation to materials and performance! Ex-
panded data sheets—Including your favorite
band, are also avalilable.

ANTENNAS COMMUNICATION SYSTEMS
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ASBURY PARK 25, NEW JERSEY, U.S.A.
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SB'34 ...your biggest dollar value!

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

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

SB-34 Transceiver 395.00

HIGHLIGHTS: SB2-LA Linear ... 249.50
» Expanded frequency coverage ¢ Delta receiver tuning e SB3-DCP Inverter 249.50
 Solid-state dial corrector » Panel switch selects USB or LSB » Codapter .. c5sss 39.95

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

Power input: 135 watts P.E.P. input (slightly lower on 15). m
Freq.range: 3775-4025 kc, 7050-7300 kc, 14.1-14.35mc. 21.2-21.45 mc
23 transistors, 18 diodes, 1l-zener , l-varactor , 2-6GB5's PA,

1-12DQ7 driver. Speaker built in. Pre-wired receptacles on rear SIDEBAND ENGINEERS
accept VOX and Calibrator — both units optionally available. 213 East Grand Ave.
Size: 5"H, 11%"W, 10”D. 20 Ibs. (approx.) So. San Francisco, Calif. 94080

Export sales: Raytheon International Sales & Services, Lexington 73, Mass. U.S.A.
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Morris Goodman W2KAK
2621 Burns Place
Union, N.J.

A Novel ALC Circuit

As used in the NCX-3

This simple method of ALC is very easy
to add to most transceivers. It increases talk
power without introducing splatter, as Jim
Kyle pointed out in the article in the January
73. 1 strongly recommend that you read this
article if you want to understand what hap-
pens in a transmitter when you use ALC.

Basically what is needed is some means of
obtaining sampling information that tells when
the final amplifier is about to be overdriven
into the non-linear region of power output
where flat-topping, splatter, and distortion re-
sult. This information is applied as a correction
control signal. Present methods use rectifica-
tion of some of the rf output power, filtering
it and applying it as a bias to control the
driver stages, or using the grid current that
the final tube draws when it is being over-
driven, for this control bias. These systems re-
quire filtering, delay, and isolation.

- Like most hams who use purchased equip-
ment and hate to mutilate the unit, the follow-
ing system was developed and found to give
very good results from all reports obtained on
the air. It avoids rewiring or removal of any of
the original transmitter components. The reas-
oning and operation of the unit is as follows;
the sampling signal is easily and economically
obtained with a one turn loop and pilot lamp.
The brilliance of the lamp varies with the out-
put power of the transmitter and can be reg-
ulated for brightness on peaks by adjusting the
coupling to the final tank coil. This peak pow-
er light signal is directed on a photoconduc-

tive cell which in turn is connected to con-
trol the audio output going to the driver
stage®. The resistance of the photocell varies
inversely with the amount of light striking its
surface—as the amount of light increases the
resistance decreases. By connecting this photo-
cell across the mike gain control, between the
swinger and ground, the audio output will
automatically be lowered as the transmitter
power approaches its peak. In sideband trans-
mitters, the driver output is proportional to
the audio input so that control of the audio to
the driver in effect controls the output power
of the final tubes. In this way a negative feed-
back is imposed and the overdriving of the
final amplifier eliminated.

There are several desirable features built
into the lamp-photocell combination that lends
itself perfectly to ALC operation. For one, the
thermal inertia of the tungsten filament in com-
bination with the 100 millisecond delayed ac-
tion of the response of the photocell permits
the transmitter to approach nearly full power
before limiting action occurs. Secondly, as the
power to the filament increases, the lamp
brightness rises very rapidly, so that the peaks
are clipped in a rounded manner rather than
being clipped off sharply so they cause spurious
signals. The thermal action in the reverse di-
rection avoids the ‘pumping effect’” in the

audio when the delay action is of short dura-
tion.

*See the March '65 73, page 36, for a similar application of a
pilot lamp and photocell.

Fig. 1. Schematic of the simple ALC adapter.
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The simple ALC circuit applied to the NCX-3

Construction

From the photo it can be seen that con-
struction and installation of the ALC unit is
extremely simple. The parts consist of a #47
pilot lamp, and four foot length of hook-up
wire, an inexpensive photoconductive cell, and
a clamp type support for the photocell.

Carefully remove the transmitter from its
cabinet then remove the tank coil shield
by taking out the self-tapping screws exposing
the tank coil on its ceramic form, Fold a two
foot length of hook-up wire in half and twist
together. Snake the looped end of the wire
through the small hole on the top of the
ceramic form and open out the wire to form
a one turn loop within the tank coil. Pass the
twisted portion of the loop between the slits
of the tank shield and replace the shield.
Secure the balance of the wire along the shield
can with lacing cord and tie in place.

Twist another two foot piece of hook-up
wire together and solder the ends respectively

to the mike gain control swinger and ground.
Slip the clamp type photocell socket on the
switch support plate and solder the other ends
of the twisted wires to the lugs. Secure the
pilot light to the photocell with a piece of
plastic electrical tape so that the filament
shines directly on the active cell surtace. Screw
the lamp-photocell combination into the socket
and solder the twisted wires coming from the
pick-up loop to the pilot lamp. The ALC con-
trol is now complete and ready for operation.

Tune-up

Rest the transmitter on an insulating sur-
face such as a magazine and connect it up for
operation. BE CAREFUL—-LETHAL VOLT-
AGE. As a precaution to prevent burning out
the lamp, turn the one turn loop with a thin
insulating rod so that a minimum of coupling
is in effect. Tune up the transmitter in the
normal manner, then adjust the coupling of
the loop using the insulated rod so that the
lamp burns at about half brilliance. This is
all the brightness you will need and represents
the maximum power output from the final.
Turn the selector to SSB and talk. Adjust the
kick of the milliammeter to about an average
level of 175 to 200 ma. Check with the boys
of the air as to your quality and splatter, you
will be agreeably surprised at the reports.
There is one thing I haven’t been able to work
out satisfactorily yet, however, that is the
change in the brilliance of the lamp in chang-
ing from band to band. If the lamp is too
bright you will not be able to get enough
audio output to drive the rig to full output.

This method is applicable to any rig that
does not now have ALC. On the air reports
and operation have proved that even though
the ALC is a simple and inexpensive unit the

results have been of great quality.
. . . W2KAK

PARAMETRIC

AMPLIFIERS
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Jim Fisk WAGES0
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73 Magazine

A New Book Published by 73

This book, the first on parametric amplifiers for the
ham, is written for the average amateur and explains in
simple language how they work, how to build your own
for the various UHF bands, and how to tune them up.
_ _ Parametrics have helped UHF move into the space age,
| Ev— but don’t forget that the first working parametric am-

plifier was built by WI1FZ)] and worked on six meters.

Order this book direct, $2.00 postpaid, or from your local
parts distributor.

Peterborough, N. H.



Bob Heil K9EID
Holiday Inn East
4801 East Broad
Chicaaqo, lllinois

The Nuvistatector

Many fine receivers can be found on the
used shelves today in most of the radio dis-
tributors throughout the country. The biggest
problem in these older receivers is the fact
that nothing of a product detector can be
found. When some of the older receivers were
built, SSB was not even thought of!

Most of these older receivers are stable
enough but lack that ability to tune the single
sideband stations in without too much trouble.
With this simple and easy to build product
detector using three small Nuvistors, one can
build it and tuck the entire package under the
power transformer, or in a small space on top
of the chassis.

The first problem that confronts the builder
is the fact that you will have to chop a hole
in the front panel of your 75A2 or your Super
Duper Pro and there goes the resale value
along with the looks of the equipment. This
problem has been taken care of with ease by
the use of the plate sensitive relay, K1, which
is wired in series with the original bfo. By
replacing the original plate resistor of the bfo
with the 10,000 ohm relay and a series re-
sistor, a pertect switch for switching the audio
from the product detector to the original am
detector has been achieved. When the bfo is
turned on in the normal manner, the operator
will be switching his am receiver over to a

Vi Ve V3
6CW4 6CW4 Ol

6Cw4

Fig. 1. The Nuvistatector.

ssb receiver and the equipment has not taken
on any odd switches hanging oft in mid air or
through the front panel.

The product detector is built on a piece of
fiber glass epoxy board 6” x 1” and the sockets
are spaced 1” center to center. The relay, K1,
is mounted on the extreme end next to V3.

Connection to your receiver is very easy and
simple. First, check to see if you have a tapped
secondary on the last if can. It so, it will be
noted that this feeds the grid of the am de-
tector. This is the point where C2 connects
through the relay, of course. Leave both the
am and the product detector connected to the
if can. This will not interact or cause any
trouble.

Next check and see where the grid of the
audio is connected. Most receivers will have
a noise limiter preceding the af stage so the
grid of the limiter will be the point where the
relay should be connected. The arm of the
relay is connected to the grid of the audio.
When the bfo is on, energizing the relay, it
will be connected on the bottom contact where
C2 is attached. The top contact will be fed to
the grid of the audio section, or the noise lim-
iter, it you have one. It is best to use the
grid of the limiter as this will allow you to be
able to use it in the ssb mode.

None of the circuits are tuned so nothing has
to be bothered with so when this project is
finished being installed, it is ready to use. It
should be noted that the detector is not only
good for ssb reception, but it is excellent for
cw and rtty, also. Since the usual diode de-
tector has many distortion products and has
to be used with the rf gain turned down, the
audio turmed up, signals don’t actually have a
chance to be heard in your regular receiver.
With the addition of this product detector (so
named since the output equals the product of
the input signals and the bfo signal) the rf
gain can be used at full position, therefore
allowing the audio to operate correctly which
allows you to have distortion-free reception
with even the smallest of signal from the front
end, as well as the fellow that lives down the
street who runs a good gallon on the same
frequency! . K9EID
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See the NEW SWAN MARK I
Linear Amplifier

® Two Eimac 3-400Z Triodes in grounded grid circuit.
® 2000 watts PEP input ® 1000 watts CW and tune.
® Drive requirements: 100 watts. ® Built-in changeover relay.
® Built-in 117/220VAC power supply. ® Wide range pi output.
® Dimensions: 19”7 x 81,” x 1514” @ Weight: Approximately 55 Ibs.

]

with the usval SWA Price $425 less tubes.

. of e Tubes $ 68 Mfgr. suggested price.
r= s
rehab:hl‘y and P Total $493 incl. tubes.
formance

SEE IT AT YOUR SWAN DEALER!

ELECTRONICS CORP.
SWA" Oceanside, California

3
MAVEMBED 10Q2C



Jim Fisk WA6BSO

Transistors for Hams

With more than 4,000 types of transistors
on the market, it becomes a little difficult to
choose those types suitable for amateur ap-
plications. This becomes evident when you
consider the types of transistors that appear
in amateur oriented construction articles.
Many inexpensive, high performance semi-
conductors presently available are apparently
not widely known. This is not to say that the
ubiquitous 2N107, 2N274, 2N384 and the
like are not good transistors; it is just that
there are better types available at the same
price. For instance, the 2N2953 may be used
in many of the same circuits as the 2N107,
but has higher voltage ratings, higher cur-
rent gain, and a 10 mc cutoff at the same
price. The 2N1226 is identical to the 2N274
except for higher voltage ratings. Many other
familiar low-cost transistors have similar
stories. For this reason, the following list of
transistors was compiled as a guide.

This is by no means a complete list. Many
manufacturers make transistors that have
different type numbers, but are nearly identi-
cal electrically. Furthermore, in some cases
identical transistors have different type num-
bers (and prices) because of the package.
For instance, the 2N1526 and 2N1527 are
electrically identical, but the former is in a
JEDEC TO-1 can, the latter in a TO-40 pack-
age.

In looking through this list you will no
doubt notice the absence of many familiar
faces. There are several reasons for this. First,
this list was prepared to familiarize you with
some of the later transistor types and it is as-
sumed that most amateurs are familiar with
the older popular ones. The time has come
when many of the older types are “not rec-
ommended for new design”. For this reason
this list is limited for the most part to those
types registered since 1961.

The list is laid out in six main application
categories: Audio and General Purpose,
Audio Power, RF Amplifiers, RF Mixers, RF
Oscillators, and RF Power. Within each cate-
gory, types are arranged in order of increas-

34

ing value of a key parameter. For the audio
and general purpose types, the key parameter
is current gain; audio power types, power
dissipation and rf types, frequency.

Although the column heading should be
self-explanatory for the most part, a few ex-
planations are in order. The first column
gives the transistor type number and the sec-
ond column whether it is PNP or NPN. The
third column lists the maximum voltage be-
tween collector and emitter (V..) or between
collector and base (Ve). Ves is differentiated
from V.. by an asterisk. The fifth column
gives the forward current gain of the device.
A-C current gain (he) is differentiated from
D-C current gain (hrz) by an asterisk. Where
only one number appears in this column, it
is a typical value. Two numbers indicate
minimum and maximum limits, The collector
currents in column six are those currents at
which the current gains of column five were
measured. The frequencies in the seventh
column are designated in three ways. The
gain-bandwidth products (fr) is the most
popular parameter and requires no further
designation. The high-frequency cutoff in the
common base configuration (fim or fa) is des-
ignated by an asterisk. The maximum fre-
quency of oscillation (fm.) is indicated by a
#. The manufacturer and current price are
provided in colums eight and nine.

For the discriminating VHF and UHF en-
thusiast, a short list of low-noise types is also
provided. Several of these types are not in-
cluded in the main tabulation because of
their cost.

One of the problems after selecting a par-
ticular transistor is in purchasing it! Most
local electronics stores carry a limited inven-
tory of semiconductors if any at all. However,
only those manufacturers with large distri-
bution facilities are included on this list. If
yvour local distributor should not stock a par-
ticular type, any type on this list is available
from either Allied or Newark Radio in Chi-
cago. . . . WABBSO
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Audio and General Purpose Types
2N2430 NPN .36 32 63¢ 20 ma 2.5 Amperex $ .57
2N3414 NFPN 36 25 75-225 2 ma 120 GE a7
2N2923 NPN 2 25 115 2 ma 120 GE .65
2N2614 PNP % | 20 e 160 1 ma 10 RCA o0
2N2953 PNP 12 30 200¢° 10 ma 10 RCA 50
2N2429 PNP el 32 2209 2 ma 2.3 Amperex T
2N3391 NPN 2 25 250-500 2 ma 120 GE 72

Audio Power Types
2N2706 NP - 32e 135¢ 20 ma 17° Amperex § B
2N3402 NPN 9 25 T9=-225 2 ma 120 GE 91
2N2431 PNP 1.0 32 90 300 ma =5 Amperex .62
2N2148 PNP 12.5 40 100 1 A 3 RCA 1.25
2N2869 PNP 30.0 60° 50-165 1 A A5 RCA 1.52
2N456A PNP 150.0 4009 30-90 S A .20 ¥ | 1.80
Small Signal VHF and RF Transistors
2N1524 PNP 1% 2409 60 1 ma 33 RCA 3 .40
2N1632 PNP 08 34° 80 1 ma 45 RCA 51l
2N2672 PNP % | 32 150 1 ma 79 Amperex 67
2N2671 PNP 1 32° 150 1 ma 100° Amperex .84
2N1180 PNP .08 30¢° 80¢e 1 ma 100 RCA .68
2N2716 NPN o 18 75-225 2 ma 120 GE 1.01
2N1748 PNP 06 25 50-150% 1 ma 132 Sprague 1.15
2N1177 PNP 08 309 100° 1 ma 140° RCA .83
2N2207 PNP 26 70° 200¢° 1 ma 175° Amperex 1.42
ON1747 PNP .06 20) 10 1 ma 200° Sprague 1.05
2N2654 PNP i | 32¢ 50 1 ma 250 Amperex 1.42
2N1745 PNP 06 20 10 2 ma 600 Sprague 1.80
2N3399 PNP .08 20 20 1.5 ma 600 Amperex 255
2N3478 NPN 2 15 9 2 ma 900 RCA 2.06
2N1742 PNP 06 20 10 2 ma 13004 Sprague 2.93
2N2360 PNP .06 20 10 2 ma 1600% Sprague 2.40
2N2398 PNP 06 20 10 2 ma 1600z Sprague 3.45
2N3294 NEN 2 20 10 2 ma 20003 Motorola 1.65
VHF and RF Oscillators
2N1526 PNP .08 240 130° 1 ma 33 RCA $§ .43
2N1639 PNP 12 34 75 1 ma 45 RCA 53
ON1727 PNP 06 20 40 1 ma 100 Sprague 1.00
2N2362 PNP .06 20° 33 2 ma 1600%& Sprague 2.10
2N3285 PNP G ! 20° 15 3 ma 2000% Motorola 1.80
VHF and RF Mixer Transistors

2N1743 PNP 06 200 33 2 ma 1300z Sprague S 2.87
2N2361 PNP 06 20° 33 2 ma 1600° Sprague 2.25
2N2399 PNP 06 200 33 2 ma  1600% Sprague 2.25
2N3292 NPN <2 259 10 2 ma 20004 Motorola 2.10
2N3284 PNP 4 | 259 30 3 ma 2000% Motorola 2.02

VHF and RF Power Transistors
2N2270 NPN 5.0 60 50-200 150 ma 60 RCA $ 1.49
2N697 NPN 2.0 40 40-120 150 ma 100 GE 93
2NB696 NPN 2.0 40 20-60 150 ma 100 GE .93
2N3298 NPN 1.0 25 60-120 10 ma 150 Motorola 2.30
2N8118 NPN 4.0 60 50-275 25 ma 380 RCA 4.95
2N708 NPN 1.2 20 30-120 10 ma 480 GE 1.17
2N914 NPN | B 15 30-120 10 ma 480 GE 1.40
2N3866 NPN 5.0 55 —_ — 800 RCA 4.95

Low Noise VHF Transistors

2N2415 NF =24 db at 200 mc TI $26.30
2N2865 NF = 3.5 db at 200 mec TI 6.50
2N2398 NF = 3.6 db at 200 mc Sprague 3,45
IN2857 NF= 4 db at 450 me RCA 24.75
NF=5 db at 470 me RCA 2.06

2N3478
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A CUSHCRAFT

SIGNAL FIRST!
SQUALO is a full half wave, horizontally polarized,

omni-directional antenna. Outstanding all around per-
formance is achieved through a 360 pattern with no

deep nulls. The square shape allows full electrical

TO length in compact dimensions. Direct 52 ohm Reddi
Match feed provides ease of tuning and broad band
coverage.

The & meter Squalos are completely universal for

mounting anywhere. They are packaged with rubber
suction cups for car top mounting and a horizontal
» center support for mast or tower mounting. The 10—

15—20 and 40 meter Squalos are designed for most
or tower mounting. Squalo is ideal for net control,
monitoring, or general coverage.

ON YOUR CAR

OuUT A WINDOW

USE MODEL NUMBER DESCRIPTION NET PRICE
CUSH CRAFT ASQ-2 L e | 2 Meter 10" square e ve @ BB
: ASQ-6 gl 6 Meter 30" square ........ 12.50

ANTENNAS ASQ-10 L aaee s 10 Meter 50" square ......... 19.50
CSQ-11 evaee 11 Meler S0” square ....... 19.50

RIS o 15 Meter 65" square . ... : 23.50

ASQ-20 ......... 20 Meter 100" square ......... 29.50

ASQ-40 40 Meter 192" square ......... 66.50

SQUALO TREE

3 ELEMENT FULL SIZE BEAM Design a complete multi band an-

A real DXer's beam with full .15 HRNQA LAY IR GNIes Y U B
wave element spacing (20’ 6”) boom requirements. Squalos can be
for maximum gain and front to mounted one above the other or
back ratio. Full size 114" elements S :
for broad band coverage. Reddi above existing beams on a sin-
Matched for direct 52 ohm coaxial gle mast. The Squalo tree is a
teed, This is a built-to-toke-it beam horizontall olarized. omnidi-
of all heavy-duty construction for : rF : :
years of trouble-free performance. rectional system in any com.
Amateur Net $77.50 bination of the &6 through 40
2 ELEMENT FULL SIZE BEAM meter amateur bands. The
For DX-ing in a limited space this 2 element heavy-duty Squalo tree takes a minimum
beam prnv:cllas fufll sn:&d performance on a 10/ boom. amount of space, and does
It has excellent forward gain, broad band coverage, : :
and direct 52 ohm Reddi Maich feed. . ot seauie extreradialy,
Amateur Net $45.00 grnund wires, or rotators

SQUALO OMNIDIRECTIONAL DIPOLE common 1o most™ imuili
1?'“ band systems.

For apartment dwellers, expeditions,

small lots, and limited budgets, the
W\\ Squalo provides omnidirectional cov=- BUY FROM YOUR DISTRIBUTOR
erage, and full size performance in OR WRITE FOR FREE CATALOG
compact dimensions, only 8’ square.
Amateur Net $29.50 ' ,
For complete information see your distributor
or write Dept, A-1. . -

621 HAYWARD ST.
CUSH CRAFT  wanchester, N 0.

621 HAYWARD ST MAHCHESTER N M

TS WMASATINEG
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The standard of comparison in amateur VHF/UHF com-

munications.

Cush Craft beams combine all out perform-

ance with optimum size for ease of assembly and mounting

at your site.

These beams can be mounted wvertically,

horizontally, in pairs, quads, or virtually any combination
— allowing you to design the antenna system that meets

your exact requirements,

Al44-11 2 meter
Ald44- 2 meter
A220-11 114 meter
A430-11 34 meter
A144-20T 2 meter
AbBO-ZP 6 meter
A26-ZP 6 & 2 meter
AH0-3 6 meter
AbBO-D 6 meter
AG0-6 6 meter
AbH0-10 6 meter
A26-9 6 & 2 meter

11 element

7 element

11 element

11 element

Multi polarized
Portable
Portable

3 element

5 element

6 element

10 element

10 element

$13.95
10.95
11.95
9.75
20.50
10.95
15.95
14.956
21.50
32.50
49.50
27.50
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Cush Craft coaxial stacking kits are available for
all of our beams listed, They are complete —
ready to use. Amateur net price §4.95.

GO PLACES %
o

B T

Cush Craft Quad arrays are complete pack-
age systems of four matched beams with
stacking frames, hardware, and phasing lines
for direct 52 ohm feed,.

Al44-11Q 2 meter 44 element $84.50

A144.7Q 2 meter 28 element 72.50

A220-11Q 114 meter 44 element 64.50 :

A430-11Q 3, meter 44 element 52 50 See your distributor or write for our free catalog of

UHF beams, Colinear arrays, Squalos, Monobheams,

Big Wheels, and the Blitz Bug Coaxial lightning
arrester,

621 HAYWARD ST, MANCHESTER, N. H.




An all-band flexible antenna tuner.

The Flex-Match

Almost all of the transceivers and transmit-
ters on the market today have fixed output
loading in their pi-networks. The value of
loading capacitance is calculated for a load of
approximately 70 Ohms. This is a good idea,
for some wide range pi-networks with variable
loading can cause a loss of operating Q when

38

Tim Soxman W3ZVT
50 Seventh Street
Uniontown, Pa.

the unit is loaded into an antenna that departs
widely from the design center of the network.
Fixed loading has its disadvantages though,
one of them being the fact that with a high
reactive component in the antenna circuitry
the transmitter no longer looks into a resistive
load. In such case a high SWR results and any

I8
-.l""'
"> B < 92
cl
c2
600pf Cf/o? O— A~ 600pf
S00 Imﬂ {__:-JE
77

Fig. 1. Schematic of the Flex-Match

Left: Back view of the Flex-Match

73 MAGAZINE



impedance mismatch can degrade the linear- |

ity of the final; also there is one piece of gear
[ know of that has a habit of burning out plate
chokes in cases of high SWR.

I got tired of fighting high SWR and de-
cided to do something about it. All of my gear
has fixed loading, so I decided the best ap-
proach was an antenna tuner. I wanted a

tuner that would load into Aunt Gertie's girdle |

stays if need be, and still present a proper
load to the transmitter for proper transfer of
energy.

My requirements were:

1. A minimum of switched circuitry (lossy

vou know).

2. Wide flexibility and capability of load-

ing a wide range of antennas.

3. Good resetability so that any band could

be set up in a minimum of time.

4. Capable of operation in several config-

urations.

As can be seen from the schematic, this unit
is capable of performing all of these functions
with a minimum of switching and/or patching.
The circuit consists of C1 and its associated
switched capacitors, a variable inductor, and
the output capacitor C2.

Cl and L1 comprise an L-network when
the antenna is connected to J2, for series feed
it is connected to J3. Finally, the whole thing
can be used as a pi-network if a shorting plug
is inserted in J3 and the antenna fed from J2.

The turns counter was scrounged from a
BC-610 antenna tuner.
from ground, it was epoxied to a % inch piece

of plexiglass which in turn was epoxied to the |

chassis. In the photograph of the unit a pick-
up wire can be seen next to J1: this is for a
scope probe or CW monitor.

Tune up is relatively simple and follows
standard Handbook procedure. Just insert an
SWR bridge between the transmitter and
tuner and adjust C1 and L1 for minimum re-
flected power. In cases where two different

settings of C1 both give unity SWR, use the |

one that has minimum capacitance.

One of the configurations, either L-net,
Pi-net, or series feed, will give the unity SWR
vou've always wanted,

. W3ZVT

NHOYVEMBER 1945

In order to isolate C2 |

RADIO AMATEUR

EMBLEMS ENGRAVED
WITH YOUR

CALL LETTERS /

Lyl B

uie gs o he toc glso

20K gold
°" Rhodium

plated

Gar

: $5

e ., 20K gold
n US.A. " Rhodium
plated

3-& ,d:u_
| 20K gold [fIF

Rhudlum
e plated

Order any two emblems
of your choice at
the same time........ $8 00

FIADIIJ AMATEUH I Ib k
Dept. B, o o INC

4844 W. Fullertun Ave. IHinois

All illustrations
are actual size.

Quantity

Id
ordered g

Engraove
ITEM Rhodium ?

Call letters

charm

tie bar

lady's pin

-

-
—
W
&

bracelet. *

keychain #

Total Amount $

* for charm

Illinois residents add 4% tax

Amount enclosed $

Name
Address

City State Zip

RUSH ORDER TO RADIO AMATEUR CALLBOOK, INC
4844 Fullerton Ave. Chicago, lllinois 60639

- e e



Jim Kyle K5JKX
Jim Speck WS5PPE
1236 N.E. 44th St.
Oklahoma City, Okla.

Adding ALC to the Swan SW-240

For those Swan owners who would like to
increase their average talkpower output a bit,
as well as drastically improving their margin
of safety against flattopping and other forms of
distortion in the 6DQS5, this simple (half-day)
modification may be of interest. No visible
external changes are involved, although one
additional tube is added inside.

The effect of the modification is to make it
impossible to drive the 6DQ5 more than some
30 microamperes into the grid-current re-
gion, regardless of the position of the mike-
gain control. Until grid-current is approached,
of course, the higher settings of the mike gain
control give louder output; old-time AM men
will recognize the similarity to compression
and speechclipping.

But while speech clipping is normally con-
sidered impractical for SSB use, ALC of the
sort were adding is a most practical thing.
The big difference is that our ALC operates
only when the final is being driven to grid
current. The rest of the time, its effectively
not there. While a certain amount of peak

TO PINS, 7360

Fig. 1. Added circuitry.

an

clipping must naturally result, extensive and
critical on-the-air tests have failed to reveal
any trace of buckshot or splatter. These tests
were conducted over a range of one mile—
surely close enough to show up any garbage if
it were present.

Like any other ALC circuit (with very few
exceptions) this one makes use of the fact that
a control grid, when drawing grid current, is
also a most eftective diode detector. As a re-
sult, whenever grid current is drawn by signal
peaks which recur at audio frequency (as is
the case when a SSB linear is flattopping), an
at component exists in the grid circuit.

We merely pick off this af component at the
bias-adjust potentiometer, amplify it through a
high-gain triode, and rectify it to obtain a neg-
ative dc control voltage. This control voltage
then goes through a “hang” diode to a long-
time-constant RC network, which charges up
instantly when control voltage is applied but
takes more than a second to discharge, once
charged. The “hanging” control voltage is then
applied to a low-level stage control grid, in
this case the 6CB6 if amplifier, to reduce the
gain of that stage.

The result is little short of fantastic to any-
one who hasn’t used such a circuit before. In
the SW-240, the control is applied to the
6CB6 which is a sharp-cutoff tube. It takes
only a few volts of control voltage to kill this
tube completely, and when the tube is dead
nothing gets through to drive the final. This
in turn removes the source of control voltage,
allowing the tube to recover.

In operation, the 6CB6 never cuts off. As
the final drive passes into the grid-current
region, the control voltage appears virtually
instantly, reducing 6CB6 gain so that the drive
never goes high enough to let the system
shut down the rig. The rapid response is due

73 MAGAZINE



new hudget-priced walnut communications desk
groups equipment neatly, right in your