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The 664 will equal a useful power increase
R of four times over commonly-used peaked
o B ‘ microphones, and could well be the best
investment, dollar-wise, in your shack

Here is a totally new concept in microphones for
amateur phone communication.

The cardioid (high directivity at all frequencies)
pickup pattern enables you to have a real *‘arm chair
QSO0.” The forward gain of 5 db** allows you to speak
at nearly twice the distance you have been working to
a conventional microphone. Unwanted sounds in the
shack are rejected nearly twice as effectively as by
ordinarily-used non-directional microphones.

The response curve is tailored to put the highest
degree of intelligibility on your carrier. Your 100%
modulation is all speech . . . in full character . . . with
bite and punch. This curve, compared to ordinary
microphones, will give you up to 12 db more usable
audio—without splatter or hash. :

We invite you to prove to yourself that the 664 will
outperform your present mike by a direct comparison.
If it doesn’t out-hurdle QRM, your distributor will
refund the purchase price without qualification.

New Variable D* Dynamic Microphone operates on the prin-
ciple of multiple sound paths to the diaphragm. Spaced
apertures to the rear of the diaphragm are phased to pro-
vide cancellation of rear sounds and give full response to
sound from the front.

This new principle enables the curve to be free from peaks
or dips. Insures freedom of blasting and boominess from
close talking. Eliminates effect from mechanical shock.
High level —55 db. Acoustalloy diaphragm. Switch easily
changed to relay control, if desired. Absolutely unaffected
by moisture, humidity, or temperature.

MODULATION 8 MAXIMUM POWER

Mode! 664. Without Stand.............. Net Price: $47.70

Model 419. Desk Stand........... vesseses ...Net: 9.00
*kForward gain is that compared to a

pressure mike; actual front-to-back *Patent

hemisphere pick-up ratio is 20 db. Pending

ElechhoYores

ELECTRO-VOICE, INC. * BUCHANAN, MICH. ® Export: 13 E. 40th St., N. Y. 1



® Right: the “why” of G-E “Operation Snow White”. Unretouched micro-
photograph of tube grid, shows a strand of lint which can easily cause

an inter-electrode short-circuit. Dust particles have similar effect.

® (ilass-paneled hoods for General Electric
5-Star Tube assembly and microscope inspec-
tion, assure working conditions of optimum
cleanliness. Employees wear rubber finger cots,

to avoid contaminating tube parts with dirt or
moisture. The entire “Snow White” area is air-
conditioned and pressurized, and all garments
are made of lint-free Nylon and Dacron.

G-E “Operation Snow White” further increases
9-Star Tube high reliability!

Inoperatives among 5-Star Tubes have
been cut two-thirds by measures G.E.
has taken to provide lint-free, dust-free
assembly and inspection. 100% 5-Star
factory tests prove this gain in built-in
tube dependability.

Most tube inoperatives are the result
of intermittent “shorts” from lint and
dust. G-E “Operation Snow White”’, by
means of pressurized, filtered, and de-
humidified air, plus numerous other
steps to accent working cleanliness, cuts
down on short-circuits at the source.
Result: 5-Star Tubes are the most trust-

worthy types that you can install!

Use them in civil-defense work, where
dependable communications are a
“must”’! Specially designed, built, and
tested, they’re your foremost protection
against rig and receiver failures.

Your G-E tube distributor stocks
5-Star high-reliability tubes. See him
for full information! Twube Department,
General Electric Co., Schenectady 5, N. Y.

Progress ls Our Most Important Product
GENERAL ELECTRIC

166-184
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why is the SX-96 the most wanted receiver on the air?

The Hallicrafters double conversion se-
lectable side band receiver offers major
improvements in stability by the addition
of temperature compensation in the high
frequency oscillator circuits and the usc
of crystal controlled second conversion
oscillators. Hallicrafters highly selective
50 ke i-f system is used in this new pre-
cision-built receiver.

Coverage: Standard Broadcast, 538-1580 kc;
Three S/W Bands, 1720 kc—34 Mc, Band
1: 538 kc—1580 kc—Band 2; 1720 kc—
4.9 Mc—Band 3: 4.6 mc—13 mc-Band
4: 12 mc—34 mc.

Type of Circuit: Double conversion superhetero-
dyne over the entire frequency range.

Type of Signals: AM-CW-SSB.

Features: Precision gear drives are used on both
main tuning and band spread dials. Double
conversion with selectable crystal con-
trolled second oscillators. Selectable side
band reception of both suppressed carrier
and full carrier transmissions by front
panel switch, delayed AVC., CW opera-
tion with AVC on or off. Calibrated band-
spread, “S” meter, low drift, double con-
version superhet.

Controls: Sensitivity, band selector, volume, tun-
ing, AVC on/oft, noise limiter on/off,
AM/CW-SSB, Bandspread, selectivity,
pitch control, response (pwr on/off, LSB,
UUSB-2 tone pos.), receive-standby.

hallicraﬂers

Intermediate Frequencies: 1650 kc and 50 kc.

Tuning Assembly and Dial Drive Mechanism: Sep-
arate 3 section tuning capacitor assemblics
for main tuning and bandspread tuning.
Circular main tuning dial has 0-100 log-
ging scale. Bandspread dial is calibrated
for the 80, 40, 20, 15, and 11-10 meter
amateur bands.

Selectivity: Five steps of bandwidth calibration
at 6 db points; § ke, 3 ke, 2 ke, 1 ke,
and .5 kc.

Antenna Input Impedance: Balanced/unbalanced.

Headphone Output Impedance: Nominal 500 ohms.

Audio Output Impedance: 3.2/500 ohms.

Automatic Noise Limiter: Series noise limiter oper-
ated by toggle switch on front panel.

Carrier Level Indicator: Calibrated in “S” units
from 1 to 9, decibles to 90 db over S9,
microvolts from 1 to 1000 k.

External Connections: 3.2/500 ohm speaker ter-
minals, terminals for single wire or doub-
let antenna, phono jack. AC power cord,
socket for DC operation and remote con-
trol. audio output terminals, “S” meter
electrical adjustment and mounting hole
for co-axial cable connector. Phones jack
on front panel.

Audio Power Output: 1.5 watts with 10% or less
distortion.

Power Supply: 105/125 V, 50/60 cycle AC.
Model SX-96—-$249.95
Matching R-46B Speaker—$17.95

4401 West Fifth Avenue
Chicago 24, Illinois

hallicrafters «
e wgnee S8

i




CRYSTAL Skip around as your heart desires. .. be a

bandhopper with a vengeance . .. and yet
retain the priceless advantages of crystal
CONTROLLED control. All you need is a half-dozen or
more PRs. Multiple crystal operation is the
answer to today’s maddening QRM prob-

BUT N OT lems on phone or CW. It's most economical,

too. See your jobber and select low-cost

» ROCK Bo U N D" g?;si;"::: tllias btfllrl;;liequencies stock. Be a

20 METERS, Type Z-3, $3.95 40, 80 AND 160 METERS, Type Z2, 3295

R
Su:i\e\ﬁu@%
AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, !NC
800 W. BROADWAY .» CQQNCIL_BLUFF ;

EXPORT SALES: Royal National Company, Inc., 8 W. 40th Street, New York 18, N.




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the tirst of each
month (for preceding month) direct to the SCM, the administrative ARRL o'licial elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in ()ST. ARRL Field Orgnization station appointments are
available in the areas shown to qualitied League members. These include ORS, OES, OPS, OO and OBS. SCMs ulso desire
applications for SEC, EC, RM and PAM where vacancies exist. -1/l amateurs in the ‘United States and Canada are invited

to join the Amateur 'Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVIS QIION

kastern Pennsylvania WIPYE C l:u'eno« Snyder Porter St. Kaston
Maryiand-Delaware-1). C. \‘-’!PRL 1. 3707 Woodbine Ave Raltimore 7, Md.
Southern New Jersey K2BG Herbert L Brooks #0U Lincoln Ave. Palmyra
Western New York W25V lv.dwa.rd Giraf King St. ‘Tonawanda
Western Pennsylvania WIiNCD . M. Heck RFD 1 Sharpsville
. . _CENTRAL DIVISION-.— ... ..
Illinois WOYIX (3eorge Schreiber 239 S. Scoville Ave. Oak Park
Indiana \VUBK{J George H. Graue K24 Home Ave. Fort Wayne 6
Wisconsin WYRQ Reno W. Goetsch 929 S. 7th Ave. Wausau
DAKOTA DIVISION.
North Dakota WOKTZ Elmer J. Gabel Hankinson
South Dakota WOFLP I.es Price Luster State Park Hermosa
Minnesota WOMXC  Charles M. Bove 14 E. Lake St. Minneapolis 7
DELTA DIVISION
Arkansas SEFMF Owen G. Mahaffey Box 157 Springtown
louisiana WSFMO  Thomas J. Morgavi 3421 Beaulieu St. News Orleans 20
Mississippi WSWz Y Julian G. Blakely 104 N. Poplar St. Cireenville
I'ennessee WA4SCF arry C. Simpson 1863 So. Wellmgton St. Memphis
GREAT LAKES DIVISION .
Kentucky W4SB1 Robert E. Fields 531 Central Ave., ( Kentucky side) Williamson, W. Va.
Michigan WERAL Thomas (5. Mitchell 409 Liberty Buchanan
Ohio WSBA|W John E. Siringer 2972 Clague Rd. ‘leveland 26
HUDSON DIVISION
kastern New York W2ILI $Stephen ). Neason 794 River St. Troy
N. Y. C. & Long Island W2TUK Harry J. Dannals 139 East Zoranne Drive Farmingdale, L. I.
Northern New Jerscy W2VOR Lloyd H. Manamon 709 Seventh Ave. Asbury Park
MIDWEST DIVISION.
{fowa WPHBDR KRussell B, Marquis 807 North Fifth Ave. Marshalitown
Kansas W0[(.V karl N. Johnston 1100 Crest Drive Topeka
Missouri W@GEP ames W. Hoover 15 Sandringham Lane Ferguson 21
Nebraska WACBH Floyd B. Campbell 203 W. 8th St. North Platte
NEW ENGLAND DIVISION
Connecticut WIEFW Milton E. Chaifiee 53 H mesdale Ave. Southington
Maine WIBPI/VYA Allan ID. Duntley Casco
FKastern Massachusetts WIALP Frank L. Baker, jr. t antlc St. North Quincy 71
Western Massachusetts WIHRV Oshorne K McKeraghan 72 Mutter St. Easthampton
New Hampshire WI1HS Harold J. Preble ute 4 Concord
Khode [sland WIKKR  Walter B, Hanson, jr. 54 Locust St. Providence 6
Vermont WIRNA Robert L. Scott 108 Sias Ave, Newport
NORTHWESTERN DlV[SION
Alaska KL.7AG(J  Dave A. Fulton Box 103 Anchorage
Idaho 71 Alan K, Ross 2105 Irene St. oige
Montana W7CT Leslie E. L,router 608 Yellowstone Ave. Billings
Oregon W7EST Edward F, Conyngham 11901 Powell Blvd. Portland
Washington W7FIX Victor S. Gish 511 East 71st St. Seattle §
PACIFIC DlVISION
Hawaii KHOAED \amuel H. Lewbel P.0), Box 1564 Honolulu
Nevada y I. Warner 339 Birch St. Boulder City
Santa (Clara Valley WoWGO K, Paul Tibbs 1946 Harmil Way San Jose
Kast Bay WORLB (ruy Black 281 Loucks Ave. Los Altos
KRan Francisco WoiGGC Walter A. Buckley 36 Colonial Way San Francisco
Sacramento Valley W6IDN Harold L. Lucero 1113 Elinore Ave. Dunsmuir
San Joaquin Valley Wo6GIW Fdward L. Bewley 421 East Olive St. Turlock
ROANOKE DIVISION.
North Carolina W4aWwXxXz Charles H. Brydges 3246 Sunset Drive Charlotte
South Carolina W4ANK Hunter Wood 1702 North Rhett Ave. North Charleston
Virginia W4K X [nhn Carl Morgan % Radio \tauon WbVA Box 269 Fredericksbur;
West Virginia WRPQQ ‘Albert H. Hix IOH Belmont St, Forest. Hills, Charleston 4
-ROCKY MOUNTAIN DIVISION.
("olorado WoCDX karl Brueggeman 1945 Kearny St. Denver
Utah W7UTM  Floyd L. Hinshaw 165 Kast 4th, North Bountiful
Wyoming W7PKX Wallace J. Ritter 0. Box 797 Sheridan
SOUTHEASTERN DIVISION
Alabama W4MI loe A. Shannon ; Cottondale
Fastern Florida W4FWZ 1ohu W. Hollister 3809 Springfield Blvd. Jacksonville
\Vestern Florida W4MS ward J. Collins 1003 £. Blount St. Pensacola
Creo! W4NS rge Parker 226 Kings Highway
West Indnes (Cuba-P.R.-V.I.) KP4DJ Wnlham Werner 563 Ramon Llovet
i Rio l*lcdras P, R,
Canal Zone KZ5RM Roger M. Howe Box 462 Balboa Hﬂxhts, C.Zz.
SOUTHWESTERN DIVISION
1.os Angeles WOCMN William J. Schuch 6707 Beck Ave. North Hollywood
Arizona WILVR Albert Steinbrecher RFD 5, Box 800 Tucson
San Diego WOIL.RU L)on Stansifer 4427 Pescadero San Diego 7
Hunta Barbara Wo6QIW William B. Farwell 90 Grapevine Koad Oak View
WEST GULF DIVISION
Northern I'exas WSIQD T. Bruce Craig 1706-27th J.ubbock
i)klahoma WSRST Dr. Will G. Crandall State Veterans Hospital Sulphur
Southern Texas wsgux Morley Bartholomew RFD 7, Box Austin
New Mexico WSEPB Einar H. Morterud 2717 Quincy St., N.E. Bel Air Albuquerque
CANADIAN DIVISION.
Maritime VEIOM I)ouzlas C. Johnson 104 Preston St. Halifax, N. S.
t)ntario A ;. Eric Farquhar 16 Emerald Crescent _ Bu.rlmgton Ont.
(Juebec Gordon A. Lynn R.R. No. Ste. GGenevieve de
_ Pierrefonds, P. Q.
Alberta Sydney T'. Jones 10706-57th Ave. Edmonton, Alta.
Iy’"ESh Columbia Peter M. Mclntyre 981 West 26th Ave. Vancouver, B. C.
wkon e e i L TE e
Manitoba VE4HL John Polmark 109-13th, N.W. Ponaxe la Prairie, Man.
Saskatchewan VESHR Harold R. Horn 1044 King St. Saskatoon

* Official appointed to act temporarily in the absence of a regular ofticial.
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Littlefone with
4" Loud Speaker

Littlefone Centra!
Station Antenna

Mobile Littlefone

7

I CIVIL DEFENSE

®

‘ o
a I ' ' a I E l s Write Dept. Littlefone for details

Chicago 24, lllinois

2-way FM radio telephone for 30 to 54 Mc. and 144 to 173 Mec.
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“It Seems t0Us...”

ELECTIONS

Our frequent contention that amateurs are
pretty much s cross-section of the population
is borne out in yet another way by comparing
the percentage of votes cast in ARRL director
elections with those of national political elec-
tions. Over the past six U. 3. Presidential elec-
tions the national vote has ranged from 51 to
62.7 per cent, while in the League’s director
elections the vote, in the past five years, has
ranged nationally from 53 to 59 per cent, with
some division votes as low as 48, and some as
high as 65, per cent of those eligible. These
figures show that, by and large, amateurs are
as interested in the affairs of their organization
a8 citizens generallv are in national affairs,
This, to us, is a sign of the strength of the
organized amateur movement, and speaks well
of amateurs as 4 group.

But curiosity moves us — what happens to
the other forty per cent? Have they an active
interest in League affairs? Do they realize that
the ARRL directors are the people who make
the long-range plans and decide policy matters
for all League members? . . . that men of
judgment and wisdom are needed? If they did,
1t would seem thut the vote would be nearly
100 per cent, for all would be anxious to
choose the man they believe most qualified
for the director position.

The usual reasons why one may not be able
to cast a ballot in a political election don't
often operate in League elections. Transporta-
tion to the polls is no problem — the ballot-
box is your mail box. The difficulty in obtain-
ing absentee ballots doesn’t apply — all our
votes are ‘“‘absentee.” Temporary absence
from town on business won’t stymie you — the
voting goes un continuously from October first
to November twentieth.

One more thing is important -—— you can’t
vote for the man you think best if his name
isn’t on the balloti Don't leave it to someone
else — if you have someone in mind you be-
lieve has the qualities and qualifications of
directorship, get up a nominating petition
signed by ten or more Full Members, and send
it into the Secretary before the 20th of Sep-
tember.

Let’s make a new record for participation
in this autumn’s election in the Atlantic,
Canadian, Dakota, Delta, Great Lakes, Mid-
west, Pacific and Southeastern Divisions. Full
details are on page 50.

MOBILE MANUAL

League Hq. takes pleasure in announcing
the preparation of a new publication, The
Mobile Manual for Radio Amaicurs, another
addition to the ARRL Radio Amateur’s Li-
brary. Now printing, it will be available some-
time in August.

Like its slightly older brother, Single Nide-
band, the mobile manual is another demonstra-
tion of the thorough coverage QST provides in
a specialized field, in this case mobile — for
nearly all the material has come from the
pages of our monthly journal over the past
few years. The result 1= what you might expect
~-a veritable encyclopedia on mobile tech-
niques — design, eonstruction, installation and
operation.

Q-R-MARY

One of the most important and useful tools
of the voice operator is phonetics. When con-
ditions are rough and readibility is poor, the
use of phonetics cun be the difference betiween
communication and no communication. Tt
seems to us, however, that sometimes we carry
it to extreme.

In identifying your cull sign, by all means
use phonetics — anytime. But when a 'phone
signal is Readability 5 (and except in DX,
whoever heard a lesser report?) the only other
reason to use phonetics is something like trans-
mitting a trick word, or the address of a mes-
sage. Yet you've heard many an R5 voice say-
ing, “. . . here in Schenectady, S-Susan, C-
Charlie, H-Henry. . . . " Or it might be Phil-
adelphia or Detroit, Springficld or Milwaukee.
Or simple operator names like Joe and Bill.
There’s no need for such phonetics unless your
name is Zzyinsklf or unless you live in Bfftsplk
Park.

Queen-Roger-Mary and Queen-Tare
Charlie are other cases in point. It has always
been a source of amazement that so many of us



install a modulator for the enjoyment of voice
communication, and then continue to use
abbreviation methods which were designed for
telegraphy and never would have c¢ome into
existence without their need in telegraphing.
“QRM” is for the c.w. operator, to save his
time in otherwise having to spell out “inter-
ference.” Voice frees the operator from the
need for such abbreviations. 'Phone is much
too useful a system of communication to be
burdened with techniques designed for an
entirely different mode. Say it with words!

A.R.R.L. ROANOKE DIVISION
CONVENTION

OlId Point Comfort, Va.— August 12th, 13th and 14th

The ARRL Roanoke Division Convention is jointly
spunsored this year by the Peninsula Amateur Radio Club
and the Tidewater Mobile Radio Club. Convention Hq. will
he the Chamberlin Hotel, Old Point Comfort, Virginia.
Registration will begin Friday at 5 p.M., followed by a
weneral get-together und dancing in the exclusive private
Chamberlin Room Club. On Saturduy there will be out-
standing speakers on single sideband, antennas, and other
subjects. There will be forums on ’phone and c.w. nets,
X round-up, single sideband, MARS, Navy, TVI,
RACES and AREC. At the banquet there will be no long
speeches but lots of entertainment.

For those who have small children, the hotel will place
cuts in your room at no additional cost. There will be
special programs for children under supervision of trained
personnel; also s private dining room for the children
during the banquet so that you may be free to enjoy your
weal. We hope to have baby sitters that may be employed
at the prevailing rates to free you for an evening of dancing.

There will be trips for the ladies to Williamsburg, James~
town, and Yorktown. A salt-water outdoor pool and a beach
are available on the hotel gronnds.

Registration fees as follows: full convention privileges,
including banquet and dancing, $6.00; Novices under 20
years of age, $4.00. There is a special rate of $10.00 for the
OM and XYL. Hotel rates, $3.00 single, $8.00 double, and

The convention committee feels that you will enjoy and
long remember your stay at this wonderful hotel and its
Southern hospitality, with its wonderful food, outdoor salt~
water pool, beautiful rooms and views overlooking
Chesapesake Bay and Hampton Roads.

Reservations should be sent to Jefferson H. Walker,
W4AAD, 27 River Road, Warwick, Va.

Hotel rescrvations should be sent to The Chamberlin
Hotel, Old Point Clomfort, Va.

COMING A.R.R.L. CONVENTIONS

August 12th-14th — Roanoke Division,
Old Point Comfort, Va.

September 3rd-4th —South Dakota
State, Yankton, S. D.

September 30th-October 1st-2nd —
Southwestern Division Convention,

San Diego, Calif.

October 15th-16th — Central
South Bend, Ind.

October 22nd-23rd — Midwest Division,
Omaha, Neb.

Division,

10

e Strays %S

The somewhat dubious honor of heing the first
ham to cause 'TVI may belong to Tom Marshall,
W5RFF. Here's his storyv: ** Back in 1936 or '37
New Haven, Coun., wuas celebrating its 300th
birthday, and I set up a ham station at a booth
in the armory. Among the exhibitions was a
demonstration of television by the Baird outfit —
scanning disk, neon-bulb receiver, and so on.
During one of the TV shows the director came
screaming out of the dJdurkened tent and made
straight for the ham station — yep, we were
tuking his picture out! To keep peace, we installed
a push-button at the TV demonstration and a red
light at our station, so when the light went on we
stayed off.”

As W5RFF says, “What a claim!” But it's
probably another ham *‘first.”

Here's another one for the ““ What's in a call?”
department: WNIFEM is a YL, Klizabeth M.
White, New London, Conn., but W1IMRS, Ralph
Saija, Brookline Mass., is an OM!

Tronie, isn't it? Sir Robert Watson Watt, the
noted radar pioneer, was fined twelve dollars by
Kingston, Ont., authoritics for speeding. The
police had clocked his car — with radar!

------- I.R.T.S. News

WS5RFF has been using the multivibrator ecir-
cuit of Dudley’s 50-ke. frequency marker (p. 14,
March, 1955, ¢ST) to get 10-ke. intervals, the
only change from the original circuit being to
substitute 500-puf. silver micas at (*1q and Cy.
The ultivibrator locks readily with crystals
ranging in frequency from 100 to 600 ke. (at even
100-ke. intervals, of course, for 10-ke. output).

W. Bert Knowles, VE3QB, for 22 years ARRL's
QSL Manager for all VE3s, was recently the vie-
tim of a fatal accident.

From the inception of the present system of
Bureau Managers, in August, 1933, Bert had
served the hobby he loved so well. There is no
question that the major portion of his hobby time
was devoted to the tedious job of handling DX
QSLs for fellow hums. Bert Knowles’ ham carcer
is an outstanding example of unselfish service to
the fraternity.

OUR COVER

The diminutive unit shown on this month’s
cover is a streamlined modern version of the
“Little Gem” which appeared in QST almost o
decade ago. This new measuring device features
compactness, simplicity and versatility. For more
information sce ‘““The Transistorized ‘Little
Gem’” by QST Technical Assistunt K. Laird
Cuampbell, W1CUT.
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An Improved Antenna Bridge

Increased Accuracy and Convenience in Impedance Measurements

BY R. WADE CAYWOOD,* W1KRD

® Most carlier designs of simple variable-
impedance bridges for antenna and
other r.f. impedance measurements have
becen open to serious objections because
of inherent inaccuracies. Described here
is a circuit that overcomes these objec-
tions and offers greater convenience in
operation. Also described is a balun of
novel construction for eliminating errors
in mecasurements on balanced lines and
loads.

and resonant frequency of an antenna, to

check the standing-wave ratio on a transmis-
sion line, to find receiver-input impedance, and
to make many other r.f. impedance measure-
ments. The untenna bridge described here offers
an improved means for making these meusure-
ments, and at the same time is simple in design
and easy to construct and use.

Fig. 1A is the fundamental circuit of a stand-
ard Wheatstone bridge. Fig. 1B shows two adap-
tations of the Wheatstone bridge for radio-
frequency meusurements; the similarity between
these diagrams and the basic d.c. resistance bridge
is abvious. In the development of such bridges, a
subscquent step was that of using the adaptation
in Fig. 1B to make a fixed-impedance standing-
wave-ratio bridge. The schematic circuit diagram
of such a bridge is shown in Fig. 3C. K can be 1
H1-ohm carbon resistor for 50-ohm coaxial line.
The two ratio arms consisting of IRaC'a and R3C'3
are identical so that the bridge unbalance is
minimum when the impedance connected to the
output juck is equal to 51 ohms and is a pure
resistance. If the impedance differs from 51 ohms
the meter reading will not be zero and the in-
strument can be calibrated cither in terms of
impedance or standing wave ratio. However, at
impedances other than 51 ohms, the accuracy of
measurcment frequently is not too good.!

In an attempt to avoid being restricted to a
fixed impedance, bridges have been made using a
potentiometer in one arm. This scems like an
obvious solution, but there ure several disad-
vantages to this type of bridge. Principally, there

I'r is often desirable to determine the resistance

* Chief Engineer, James Millen Mfg. Co., Malden, Mass.

L This is partly because the accuracy of such a bridge tends
to decrease, as a practical matter, with an increase in the
rutio of the impedances in the unknown and standard arms,
Also, as hus been pointed out many times in QST and the
Handbook, for accurate meusurement it is essential that the
indicating circuit have good linearity and extremely high
impedance compared with the bridge impedance, and that
the r.f. input voltage be maintained constant when the
load is disconnected or short-circuited for the reference
voltmeter sctting. — Eb.
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is a substantial frequency error because a poten-
tiometer is not a purc resistance but a combina-
tion of resistance and reactance, and as the arm of
the potentiometer is moved, the ratio of resist-
ance to reactance changes. Hence the accuracy of
measurement. is relatively poor and the calibra-
tion depends on frequency. Thus the substitution
of a potentiometer in the simple fixed-resistance
bridge is not. too good a solution.

A disadvantage of bridges using all resistance
arms is that the r.f. power requirements, while
not large in terms of watts, are often greater than
can be supplied by a grid-dip meter. It therefore
becomes necessary to use a transmitter to supply
the power, but since even a low-power transmitter
generally has an output sufficient to overload the
bridge components, some provision must be
made for reducing the power to the proper level.
A grid-dip meter would be a more convenient
power source.

A circuit suggested by S. W. Secley, W2ZE,
offers the possibility of very considerable im-
provement, in both respects. In this arrangement
a differential capacitor supplies the variable
components of an adjustable-impedance bridge,
and since capacitance can be measured much

NULL
DET

+
()

Fig. T-—'The basic Wheatstone bridge (A) and
adaptations (B) for r.f. use. (C0) is a typical practical
circuit for a bridge with fixed-rexistance arms. Cy, Cz2
and Csz in this circuit are blocking capacitors,
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‘The simplicity of the bridge is evident from its ap-
pearance. The unknown impedance to be measured in
connected to the coaxial jack on the side, and r.f. from a
grid-dip meter is coupled to the loop at the left.

more accurately than resistance at r.f., and can
casily be kept ‘“pure” at ordinary frequencies,
a high order of bridge accuracy becomes possible.
A differential cupacitor is a dual eapacitor so
arranged that as the shaft is turned the cupaci-
tance of onc unit decreases by the sume amount
that the capacitance of the other increases; in a
bridge, the two capucitors become the variable
ratio arms. The practical form of W2ZE’s circuit
is shown in Fig. 2, where () is the differential
capacitor. ('; does not use up any of the r.f. input
power, und when a microammeter is used as an
indicator, the circuit will operate well from a grid-
Jip meter source even with loose coupling.

The only fussy part of the bridge is the differ-
ential capacitor. For compactness and reduction
of stray effects this capacitor, like the one shown
in the accompanying photograph, should be de-
signed especially for the purpose. Two identical
single capacitors, ganged together so that one is
at maximum when the other is at minimum
cupacitance, may be usable; however, the fre-
yuency crror will be greater even though the
assembly is kept as compact as possible to mini-
mize stray inductance.

P

The diffcrential capacitor which is the heart of the
bridge circuit. The copper shiclding fastened to the
rear end plate is to prevent stray coupling to other
components in the bridge.

12

Construction

The photographs show the construction of a
bridge built to W2ZE’s design. As can be seen by
looking at the inside view, the unit is not at ull
complicated; however, it is advisable to stick to
the suggested components and layout. QObviously
it is undesirable to have unnceessary lead in-
ductances or capacitances between bridge urms.
As shown in the inside view of the bridge and in
the photograph of the differential capacitor, a
copper shield is placed around the top part of
the capucitor to shield the stators from the other
clements of the bridge. Since the calibration uce-
curacy at the upper end of the frequency runge is
limited by stray capacitunces between bridge
elements, the addition of this shiclding raiscs the
upper frequeney limit at which the bridge main-
tains its accuracy. With the shield around the
condenser the frequency error is very small up to
at least 50 Me.

The choke in the bridge is a miniature pow-
dered-iron-core layer-wound solcnoid. The lead

0-50

Jz

Fig. 2 — Bridge circuit using differential capacitor
for adjustment of impedance ratio.

1 — Differential capacitor, 11-161 ppf. (Millen 28801).

Cz — 0.01-4f. disk ceramie.

R1 — 51 ohms, 2-watt composition, 5%, tolerance.

J1 — Crystal sacket.

J2 — Coaxial connector.

RFC —- Miniature choke, 200 gh., iron core (Millen
J1300-200).

CR1 — Germanium diode, IN34A suitable.

between the coaxial input connector und the
capacitor is a short picce of flat ecopper ribbon.
Any revision in the layout that results in longer
leads will tend to result in increased frequency
error.

The Type 1N34A germanium diode was used
hecuuse it is satisfactory and because it is gen-
erally available. Other types should be equally
satisfactory, however.

R.f. is introduced into the bridge cireuit
through the erystal socket shown at the bottom
of the unit in the inside view. Three plug-in
pick-up loops are used for coupling the output
of a grid-dip meter to the bridge. These coils
have 1, 3 and 10 turns, respectively, and are
mounted on Millen 37412 300-ohm transmission
line plugs. The 10-turn coupling coil, which is
1'% inches in diameter, resonates in the bridge
over the approximate range 5.2 to 8.8 Me., de-
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Fig. 3 — Calibration curve of the bridge shown in
Fig. 2 and the photographs.

pending on the impedance (that is, capacitor)
setting. The 3-turn coupling coil, also 114 inches
in diameter, resonates from 15.5 to 30.5 Me. and
the 1-turn coupling coil (1 inch in diam-
eter) resonates from 32 to 84 Mec. With
the bridge set to 50 ohms the 10-turn
¢oil und the 3-turn coil result in the sume
coupling at 12 Mec.; couscquently, the
10-turn coupling coil should be used for
measurements below 12 Me. The 3-turn
coil and the 1-turn coil result in ap-
proximately the same coupling at 40 Mec.;
consequently, the 3-turn coil should be
used for measurcments between 12 and
40 Me. and the I-turn coil should be used
above 40 Mec. In general, the coupling
coil closest to resonance at the particular
capacitor setting in use should be chosen.
It is, of course, possible to muke cou-
pling coils that will be resonant at the
particular frequency for which a meas-
urement is desired, but experience has

¢

Inside view of the bridge. Com-
ponents are casily identified with the
possible exception of the miniature
choke, which is mounted between the
left-hand mecter terminal and the
junction between the 1N34A and the
ceramic blocking capacitor.

¢
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shown that the three coils suggested cover the
runge adequately. Other coils would be required
only under certain very special circumstances.

The 3-turn coupling coil was made by thread-
ing the 3 turns through a picce of spaghetti cut
to the proper length. The 10-turn link ecan be
wrapped in insulating tape and thoroughly
doped in coil cement, or the coil can have a
couting of vinylite built up on it by repeated
dipping in liquid vinylite material which isreadily
available for caulking and waterproofing. This
material apparently has no harmful etfect upon
the coils.

Calibration

The theoretical calibration of ungular setting
of the capacitor rotor vs. impedance is a shallow
S-shaped curve, when plotted on semilog paper,
symmetrical with respeet to the design center
impedance. The curve for the bridge described
here is shown in Fig. 3.

A similar curve ean be eonstructed for a given
bridge by connecting carbon resistors of various
values between 5 and 500 ohms to the output
conncetor and adjusting the capacitor for a null
in each case, using a calibrated grid-dip meter as
the source of an r.f. voltage of known frequency.
A similar procedure at various frequencies within
the range of the grid-dip meter will show whether
there is any appreciable frequency error, und if
so, the frequency at which it tends to become im-
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portant. Lead length between the body of the test
resistor and J2 should be kept to a minimum,
particularly with the lower resistance values.
For highest cualibration accuracy the test re-
sistors should be measured with an accurate re-
sistance bridge or ohmmeter so their uctual re-
sistance is known. If suitable instruments are not
available for measuring the resistances, resistors
having 5 per cent tolerances or less should be used.

Applications

When used with coaxial lines or other loads that
can have one side grounded, the bridge is applied

‘I'wo views of the wound balun. T'his cir«:uit covers
the 10-20-meter range. Similar baluns for other fre-
quencics may be designed and constructed by the
method outlined in the text.

to amateur antenna and impedance problems in
exactly the same way that the older-type bridges,
both fixed and variable, have been applied. Since
this subject has been very adequately covered in
amateur publications, we will add only a few notes
here. The only real difference between this and
the previous instruments is the ease with which
measurements can be made and the improved

14

accuracy. The r.f. input to the bridge is not
critical, but with a 50-microampere meter move-
ment such us is used in the circuit shown. the
measurements should begin with loose coupling to
avoid the .possibility of damaging the meter.
Actual use of the instrument is very simple and
in general the procedure for measuring im-
pedance is as follows:

1) Couple an r.f. voltuge of the desired fre-
quency to the bridge.

2) Adjust the eoupling by moving either the
bridge or the r.f. source so that the meter indi-
cates about 40 microamperes.

3) Connect the unknown impedance to Ja.

4) Adjust the dial for minimum meter reading.

5) Read the value of the unknown impedance
from the calibration.

In this connection, it should be noted that the
impedance being measured may not be a pure re-
sistance, in which event the minimum reading
will not be un actual null. If a good null (meter
reading zero or very close to it) cunnot be oh-
tained, the bridge calibration does not hold.
(This is true of any bridge circuit which does not
incorporate special means for separating the re-
sistive and reactive components of the unknown
impedance.) Ctonversely, 4 complete null does in-
dicate that the unknown impedance is u pure re-
sistance. With complex unknowns, the reactive
component. can be tuned out by onc of a number
of well-known methods, leaving only the resistive
component to be measured by the bridge. In such
a case, the criterion for proper reactance com-
pensation is the fact that the null is complete.

For s.w.r. checks the bridge capacitor should
be set to the calibration point corresponding to
the ch:racteristic impedance of the conxial trans-
mission line in which the s.w.r. is to be measured.
"This setting should be left unchanged during any
subsequent adjustments to matehing deviees, the
ohject being to adjust the matching e¢ircuit to
obtain the lowest possible reading on the meter.
As is usuul, a complete null indicates a 1-to-1
standing-wave ritio.”

Bulanced lines or loads may be measured with
the bridge by using a circuit that provides suit-
able balanced-to-unbalanced coupling between
the bridge and load. The wound balun devised by
W2ZE and described below is a4 very convenient
form of such circuit.

The Wound Balun

A wound balun is simply an accurate 2-to-1
auto transformer with the residual reactances

2 Although the factors wentioned in Footnote 1 do not
affect the accuracy of impedance measurcment with the
bridge described. since the bridge is always adjusted for »
null in such measurcments, they do apply with full weight
ta the measurement of standing-wave ratios higher than 1
to 1. For s.w.r. measurement, provision for checking the
input voltage should be included in the circuit of Fig, 2,
and a resistance of at least 10,000 ohms — preferably as
much as 50,000 — should be placed in scries with the
microammeter. llowever, these precantions are not neces-
sury for purely qualitative comparisons nor for facilitating
matching-circuit adjustments where the object is to attain
the lowest possible meter reading. Most amateur uses of an
s.w.r. bridge are in this category. — Ebp.
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A balun for 40 and 80 meters, using
150-ohm Twin-Lead (Amphenol 14-079
or Alpha J151) for the bifilar winding.
There are 8 turns of ‘I'win-Lead on
2%4-inch diameter bakelite tubing. The
shunt tuning capacitance for 40 metcrs
is 02 upf.s no whunt capacitor is needed
for 40 meters. The series capacitance
for 80 meters is 0.0045 uf. and for 10
meters is 0.001 pf,

This model uses a female coaxial
connector, which accounts for the
donhle-ended male connector shown in
place.

¢

tuned out and as tight coupling as possible he-

tween the two halves of its total winding. If the
impedance is measured between a  grounded
center-tap and one terminal of the winding when
a balanced load is connected across it, the 2-to-1
turns ratio produces a 4-to-1 step-down in the
impedance measurcment. For example, & prop-
erly-terminated balanced 600-ohm line connected
to the outside terminals of the winding would be
measured u#s 150 ohms between the grounded
center-tap and either ‘end. This means that the
readings of the antenna bridge must be multiplied
by four when using the balun. Thus the range of u
5-500-ohm bridge becomes 20-2000 ohms for
halanced loads. This voincides with the usual
higher impedances of balanced lines. Use of a
halun maintains balance during measurement and
thus obviates the wild errors usually encountered
when one tries to measure any balanced-line im-
pedance without first converting it to a single-
ended load.

There ure five principal requircments for the
construction ol un accurate wound balun:

1) The two halves of the winding must be as
nearly equal and as symmetrically positioned as
pussible.

2) The coupling between the two hulves of the
winding must be as close to 100 per cent as
posgible.

3) The ) of the winding must be high.

41 The total inductance must he resonuted to
the frequency of operation by a shunt capacitor
across the balanced terminals.

) The residual lenkage reactances should be
tuned out by means of & capucitor in series with
the ‘“hot” single-ended terminal.

These five objectives are accomplished in
the following manner:

Symmetry and tight coupling, (1) and (2), are
obtained by making the two halves of the winding
bifilar. In the 10-20 meter balun illustrated "the
2-inch diameter lucite form is wound with its
3-turn windings paired in double-thread, 7 t.p.i.
luthe-cut grooves. In winding, the wire starts at
the beginning of one thread, continues for three
turns to the end of that thread, goes through a
hole to the inside of the form, back to a hole
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leading out to the start of the second thread,
then continues in that thread for three more
turns to the end of the winding. The center of
the wire, where it goes from the end of the first
thread to the beginning of the sccond, is the exact:
physical (and clectrical) center of the two wind-
ings. That point is joined by a short, heavy strap
directly to the body of the male coaxial connector.

The @ of the illustrated balun turned out. to be
235 at 14.3 Mec., which is the equivalent of about
1 50,000-ohm resistor in shunt with the balanced
load to be measured. This causes an error of about
4 per cent in the reading of a 2000-ohm load but
only I per cent for a 500-ohm load.

When this balun was tuned to operate at 28
Me., it showed ulmost exactly the same shunt
resistance. Several transmission-line baluns that
were tried showed four to five times the error of
this wound balun due to their lower Q.

Tuning out the residual reactances of the
wound balun can be done rather easily with the
aid of a grid-dip meter. The problem is somewhat
simplified if one first calculates the amount of
cupucitance required to resonate the total wind-
ing to the center of the frequency band in which
it is to be used. In the cuse of the illustrated
balun, the Lightning Calculator indicated 2.6 uh.
which would require a total capacitance of 49 uuf.
to regonate it to the center of the 20-meter band.
It was estimated that the coil distributed cuapaci-
tance would be ubout 10 puf. so 3 fixed 39-ppf.
ceramic was connected across the balanced termi-

nals. The grid-dipper then showed resonance '1t
143 Me., which was plenty close enough.

At first it was thought that the smull resndu‘xl
leakage reactances could be tolerated without a
correcting condenser in series with the single-
ended output. But it turned out to he such an
easy job to find the correct value and put it in,
and the increased accuruscy thus gained was so
immediately apparent, that it seems well worth
while to include it.

As-a starter, it was assumed that the leakage
inductance of the coil und leads would be some-
where in the neighborhood of 2 to 3 per cent of
the total coil inductance. This would take a con-

(Continued on vage 110)
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The Transistorized “Little Gem”
A Versatile R.F. and D.C. Meter

BY E. LAIRD CAMPBELL, WICUT

HE high cost of transistors has limited tran-
Tsistor use in amateur radio. Recently, how-
ever, low-cost transistors have becen made
available, and we can expeet to sce them in fre-
quent usc. Since the transistor is very small, light
in weight, rugged and casily powered by a small
pen-light cell, its logical application is to portable
equipment. The above advantages obviously add
up to the transistor's application to portable
measuring devices for the ham. The instrument
described here can be used in five different ways:
field-strength meter, wavemeter, microammeter,
milliammeter, and 'phone quality monitor. It is a
‘“natural” for mobile work as it can be carried
about without restricting wires or bulky batteries.
The transistor in this unit operates as a current
amplifier to multiply the input signal to a value
high enough to be indicated on a 0-1 milliam-
meter. This allows a less expensive and more
rugged milliammeter to be used instead of the
usual expensive microammeter.

The diagram of Fig. 1 shows the circuit of the
instrument. When usced as a ficld-strength meter
or a wavemeter, the signal from the source to be
meusured is received by the antenna and tuned
by LiCy. 1t is then rectified by the crystal diode
and impressed on the transistor where it is ampli-
fied and indicated on the meter. Since the
transistor inherently has a static collector current
under no-signal conditions, some means must be
provided to electrically balance or zero the meter.
This is accomplished by adjusting the variable

16

e Almost 10 yecars ago (January, 1916)
QST carried a description of the “‘Little
Gem,” an absorption-type wavemeter
that doubled as ’phone monitor and
ficld-strength indicator. By adding the
wain of a transistor d.c. amplifier stage,
the sensitivity of the gadget is increased
considerably, and what is normally a
milliammeter becomes a microammeter.
This will be found to be a handy and
useful instrument to have around the
shack. Once you havc used it you will
sce why it is called the **Little Gem.”’

resistance, . If the signal being measured is
very strong, no external antenna will be necessary
for full-scale deflection. When more scnsitivity
is necded, a short picce of stiff wire can be con-
neeted to the antenna binding post.

1f it is desired to check the quality of a 'phone
signal, it is only necessary to plug a pair of head-
phones into the 'phone jack. The closed-circuit
jack isolutes the meter from the circuit and al-
lows the amplified audio component of the recti-
fied signal to he heard.

When the instrument is to be uscd as a micro-
ammeter, the transistor is switched from the
diode rectifier circuit to polarized pin jucks
mounted on the cabinet. The transistor continues
to operate as a current amplifier, and full-scale
deflection can be obtained with a very small cur-

‘The transistorized ™Little
Gem™ with plug-in coils which
provide coverage of all ama-
teur bands, 160 through 6
meters. The “phone jack is
mounted on the side of the
cabinet and insulated by fiber
waushers.
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ANT.

the leads of the transistor with

IN34A OFF TR 100K long-nose pliers while solder-
i€ sty kSt Widolotsh M{\,z—gﬁ-o ing so the heat will flow into

4 “‘TOMA T Q:f__.___ PHONES | ADUST  {he pliers and not the transis-

Sic i tor. A small pen-light cell is

‘L_\JI used to power the transistor

jfw - el and it is supported by solder-
C, |oor to2 ing the plus terminal of the

O
OFF X
FSM

cell to the tic-bolt of the
switch assembly. The negative
or case side of the cell is not

g_x.I,
.

supported and the lead to it is
soldered to the bottom of the

L5V, 5:s°Ml:ca cell. Plug-in coils for the upit
are wound on Amphenol min-
UFFFSM iature plug-in coil forms which

Fig. 1 — Schematic diagram of the transistorized “Little Gem.”” Allresistors

14 watt.

L1 — 1700-3000 kec.: 100 turns No. 30 enam., close-wound on 34-inch form
- 3300-7600 ke.: 32 turna No. 30 enam., close-wound on ¥i-inch form

— 12-30 Me.: 13 turns No. 20 enam., #{-inch form
wire
3 turng No. 20 enam.,

wire

— 30-80 Mec.:

—40-110 Mec.:
socket)

All coils are wound on Amphenol 21-5H forms.

C1 — 75-upf. midget variable condenser (Millen 20075)

S1 —- 4-pos. +-pole miniature steatite rotary switch (Centralab PA-2011)

J1, J2 — Nylon tip jack (Johnson 105-602-1)
TR — PNP junction transistor (l{ydro-Aire CQ-1)

rent flow at the input. Since the basic movement
of the meter is 0-1 ma., switching is provided to
isolate the meter for milliampere readings. The
two pin jacks used for microampere readings ure
also used for measuring milliamperes.

Construction

The unit is constructed in a 4 X 2 X 4-inch
utility cabinet. Placement of the components is
not critical for operation, but some care must be
exercised because of space considerations. The
meter and the tuning control, (!4, are mounted on
the removable front plate. Since the meter is
mounted at the very top of the face place, some
of the lip on the box will huve to be removed to
allow the meter to fit properly. Function switeh.,
zero adjust control and pin jacks are all mounted
on one end of the box, with the coil socket and
antenna post on the other. The 'phane jack and
holding handle are secured to opposite sides of the
box. The handle on this unit was placed for a
left-handed person but it ean be mounted on
either side. The transistor is supported by its own
leads, and great care must be exereised in solder-
ing because nn excess of heat will permanently
impair its operation. It is good practice to hold

¢

Bottom view showing placement of comnponents. 'I'he
transistor can be seen at bottom center supported by its
own leads. The pen-light cell is supported by soldering
the plus cap to the switch tie bolt.
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-inch form, spaced diameter of

short loop of No. 10 enam. (plugged directly into coil

require a special socket (Am-
phenol 78-S5S). The runge of
the coils in this set covers 1700
ke. to 120 Me. If it is desired
to include the 144-148 Me.
band, a smaller tuning capaci-
tor should be used.

, spaced diameter of

Operation

To usc the instrument as a
field-strength meter or micro-
ammeter, the function switch
is turned to the desired posi-
tion und the meter is balanced
by rotating the zero adjust
control until the pointer is set on zero. The meter
is now ready for use und no further adjustments
are nccessary. To meusure the strength of a signal,
the tuning control i turned until the maximum
reading is found. Once the tuning control is set,
relative strength measurements can be made for
different antenna conditions. A calibration chart

(Continued on page 112)




807s in Parallel

75- to 150-Watt Amplifier with Pi-Section Ouiput

BY FRANCIS M. YANCEY,* K4CDO

HE anplifier shown in the photographs was
designed to cover all bands from 3.5 to 30
Me. It can be operated at an input of 150
watts o ¢.w., or 120 watts on ‘phone. However, it
will operate efficiently ut 75 watts input for
Novice use.
Circuit

A pair of 807s in parallel is shown in the circuit
diagram of Fig. 1. A pair of 16258 may be substi-
tuted if a 12.6-volt filament transtormer is
provided.

The amplifier is capacitively coupled to the
driver through the 100-puf. mica cupacitor, (V.
(If the driver includes an output coupling ca-
pacitor, C'; may be omitted, of course.) L; und Le
are small inductors which, in conjunction with
Its und R3 in the sereen leads, are used for the
suppression of v.h.f. parasitics.

A combination of battery and grid-leak bius is
used. Since the screens are operated from a low-
voltage source, the fixed bias provided by the
battery will cut the input to the 807s to zero when
excitation is removed, as in keying preceding
stages for c.w. operation. When the screens ure
supplied through u dropping resistor from the

* 523 Taylor St., Lexington, Va.

e Judging from our mailbag, the great~
¢st demand in transmitters these days
ix for a job running at 100 to 150 watts
input. This parallel 807 job fills the bill
quite simply and inexpensively.

plate supply, as required for plate-screen modula-
tion, the battery will hold the input to u sufe level
in case of excitution failure, although the input
will not be reduced to zero.

A pi-section tank circuit is used in the output,
and parallel plate feed is therefore neccessary.
Either 4 rotary inductor from a surplus BC-375-E
antenna-tuning unit or a Johnson type 229-201
inductor may be used as the variable inductor,
Ls. Ly is a separate inductor for 10-meter operu-
tion. It will not be needed if the Johnson inductor
is used, or if the surplus inductor is used and 10-
meter operation is not required.

The required output capacitance is furnished
by a combination of a variable cupacitor, (s,
and several fixed cupacitors that may be switched
in parallel with the variable. A total of about
2000 wppf. should be provided. For a continuous
range of capacitance, each of the fixed capacitors

Top view of the parallel 807 amplifier. T'he variable output capacitor is at the upper left with the fixed mica
capacitors and switch in the corner. ‘I'he variable input capacitor is to the right of the variable inductor. The r.f.
choke and by -pass fustened to the rear wall of the chassis are in the plate circuit. The biasing battery can be seen in
the compartment to the right which also houses the input-circuit components. L3 and Cs were not used in this unit.
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Panel view of the 150-watt amplificr showing the grid-meter jack, and controls for the pi-section input capacitor,
variable inductor, variable output capacitor and fixed-capacitor switch.

should have a capacitance not greater than the
maximum capacitance of the variable. As an
example, a 500-uuf. variable and three 500-uuf.
fixed capacitors may be used. A 250-puf. variable,
on the other hand, will require seven 250-uuf.
fixed capacitors and s switch to accommodate
thetn.

R’FCy removes the d.c. plate voltage from
across the input and output tuning capacitors,
reducing the required voltage rating of these
capacitors. It also provides protection against
plate voltage appearing on the transmission line
should the plate blocking capacitor, (3, break
down. In this event, RF(C2 will short-circuit the
plate supply. If the primary of the plate trans-
former is provided with a 3-umpere fuse, the
supply will be protected.

(’s may be useful in localities where TVI is
bothersome on one particular v.h.f. channel. In
this case. the capacitor can be series-resonated to
the particular channel by adjusting its lead length
(represented by Ls). It should be connected di-
rectly across the output coux connector.

AMPLIFIER

oat
tskvimea Ly

f)
fed

2]

2 g‘:s'ag'm&
T+ .ooin—‘ ’ Enon,
S

NEG. SCR, HW.

Plate uud grid milliammeters are not included
in the unit, but are mounted externally on an-
other panel to keep them out of r.f. fields. Ja
is provided for plugging in a4 cord from the grid
milliammeter while checking grid eurrent. The
plate meter is wired in permanently through
terminals at the rear of the chussis. If desired,
the jack can be omitted and the grid milliammeter
wired in permanently, also.

Construction

An inverted 10 X 17 X 4-inch aluminum
chassis is used as a shiclding enclosure for the
amplifier. A standard bottom cover is used us
the top cover. The chassis and the cover are
perforated in the area near the tubes to provide
ventilation. Holes in addition to those provided
are drilled in the cover and along the lips of the
chussis so that the cover may be secured tightly
to the chassis with No. 6 self-tapping screws. The
chassis is centered behind a standard 5Y4-inch
aluminum rack panel.

The 8078 arc mounted horizontally from a

3.5-28 MC

D) ﬁi 2 <
G ‘“ - j_i -BH
i? LL‘J;;‘_T I“‘

La

7 100 (MICA)
FIXEN MICA 0
OUTPU( CAPACITORS

(SEE TEXT)

807 307

6.5V

Fig. 1 — Circuit of the parallel 807 amplificr.

C1 — Not needed if driver has output coupling ca-
pacitor.

Ca— 250-puf. 1200-volt variable (National 1'MS-250 or
‘T'MS-300, Bud CE-2007 or =imilar, 0.03-inch
plate spacing). See text.

Cs — 250 uuf. or larger. Sec text. For low-impedance
output, receiving spacing adequate. (Johnson
T40R12, Bud MC-1860, MC-909 or MC-910,
Hammarlund RMC-325-S, MC-250-M or MC-
325-M).

L1, Ly — 22 turns No. 30 enam., }4-inch diam., 7{s inch
long.
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Lz — 3 turns No. 10, 3{-inch diam., 37 inch long (sce
text).

L4 — Rotary inductor (scc text),

Ls — See text.

J1 — RCA-type shiclded phono jack.

12 — Closed-circuit “phone jack.

J3 — Cioax connector.

S1 — Progressively-shorting rotary switch (Centralab
P-121 index head, P1S wafer).

All capacitances less than 0.001 uf. are given in upf.
All fixed capacitors disk ceramic unless otherwise speci-
ficd. All resistors i watt unless otherwise indicated.
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partition spanning the chassis. This partition is
made from u piece of aluminum cut 434 inches
wide by 10 inches long. Half-inch lips are bent
over at the front end and along the hottom edge
for fastening it with machine screws to the front
wall and bottom of the chassis. The partition is
spaced 2 inches from the end of the chassis. The
tubes arc provided with aluminum shield cans,
and the sockets placed sufficiently far to the reur
to leave space for the input capacitor, Ca.

Most of the assembly and wiring to the sockets
can be done before the partition is fastened
permanently in place. Pins 4 and 5 of each socket
should be grounded right at the socket. The No. 2

OUTPUT-CIRCUIT VALUES

Band (Mec.) 3.5 8.5 7 14 21 28
Y60 volts, 100 ma. (3750 ohms)
C'ry (uuf.) 150 2301 75 38 25 20
oy (uuf.) 910 1700 450 [ 225 | 150 | 110
L (uh.) 14.8 10.0 7.4 (3.7 |25 (1.8
769 volts, 200 ma. (1876 ohms)
1N (uuf.) 300 2502 | 150 75 50 37
Cour (uuf.) 1570 1160 85 | 340 260 195
L (uh.) 7.9 9.3 4.0 |20 |13 1.0
400 rolts, 150 ma. (1666 ohme)
i (uuf.) 340 2503 | 170 85 55 40
Cowrr (uuf.) 1680 1100 %40 420 280 210
L (uh.) 7.1 9.3 3.5 1.8 1.2 0.9
690 wolts, 200 ma, (1500 ohms)
(N (uut.} 380 2504 190 95 63 47
‘our (uuf.) 1820 1000 910 | 455 300 227
L (uhy R.4 4.3 3.2 |1.6 1.1 0.8
Q=19 Q=10 Q=9 Q=8 All others Q=12

pins are joined by the two resistors /29 uund 23 in
series. R#'Cy is 1 National R-100-S, or similar
model, with an insulating mounting. It is placed
centrally between the two sockets and between
the partition and the end of the chassis. It is
eventually fastened against the bottom of the
chassis. However, until the assembly is ready to
he fastened in place, it is suspended by its leads.
The two parasitic suppressor chokes, L; and Lo,
are connceted between the No. 2 pins on the
sockets und the top of R#Cy. If (! is used, it
should be connected between the top of the r.f.
choke and the excitation input connector, .Ji.
Otherwise, a short picce of wire should be substi-
tuted. The grid leak, k;, is mounted between the

20

hottom end of RFC) and an insulated tie point,
and the grid by-pass, (s, is connected between
the botom end of the choke and a ground on the
partition. The negative terminal of the hiasing
hattery is also connected to this tic point, while
the positive terminal goes to Jo.

Three shielded and by-passed leads are pre-
pared as described in the TVI chapter of the
ARRL Handbovk. One lead is connected to the
junction of Ry und R3. The other two leads are
fustened to the No. 1 pins of the sockets. After
the partition has been fastened in place, the lead
from the junction of the resistors should be con-
nected to the screen-voltage input terminal. The
other two leads both are run together to the un-
grounded heater input terminal. The shields of
these three leads are grounded at both ends, to
each other, and to the chassis at several points.

The plate blocking capacitor, ('3, is mounted
with one of its terminals central in respect to
the two 807 plate caps to permit plate leads of
equal length. The parallel-feed plate choke,
RFC4, i8 mounted off the rear wuall of the chussis,
with its cold end close to the high-voltage in-
put terminal. The plate by-pass, C'y, is fastened
against the rear wall of the chassis, and is con-
nected between the cold end of the r.f. choke and
the high-voltage input terminal with the shortest
possible leads.

The variable inductor cannot be mounted
centrally in the chussis without interfering with
the removal of the 807s. It is placed an inch or so
away [rom the plate caps of the tubes, and the
input and variable output capacitors are spaced
svmmetrically on either side. The fixed cupacitors
in parallel with Cj5 are stacked up and fastened
to a grounding bracket attached to the left-
hand end of the chassis. The front terminals of
these capacitors are connccted to the terminals
of S; mounted immediately in front.

Adjustment

The values of input and output capacitance
and the value of the inductance to be used in the
pi network will depend upon the voltage and cur-
rent at which the amplifier is operated. For full
input on c¢.w., a voltage of 750 at 200 ma. is
required for the plates, and 250 volts at 12 ma.
for the screen grids. In this case, screen voltage is
hest obtained from the exciter plate supply. For
full input on ‘phone, 2 supply delivering 600 volts
at 200 ma. is nceded, and 275 volts at 13 ma. for
the screens. For ’phone worlk, the screen voltage
should be taken from the plate supply through a
25,000-ohm 20-watt. resistor.

For Novice operation, the amplifier can be
operated, for instance, at 500 volts, 150 ma.
with both tubes in use, or at 750 volts, 100 ma.
with one of the tubes removed.

An accompunying table shows the values of
input and output capacitance :ind the inductance
required for a tank-circuit @ of 12 und 50-ohm
output under the four operating conditions
described above. The Johnson inductor does not
have sufficient inductance for a  of 12 under

(Continued on page 112)
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Power and Meter Facts in S.S.B. Operation

Interpreting the Linear-Amplifier Plate Meter Reading

BY HOWARD F. WRIGHT, JR.* WIPNB

e Here is some down-to-earth talk about
linear amplifiers. power ratings and
meter readings that is ‘“must’ reading
for all s.s.b. enthusiasts. WIPNB pre-
sents the case in simple, nontechnical
language and with illustrations that
clearly demonstrate the basic principles.

the plate meters of final r.f. amplifiers? For

that matter, have you ever given the sub-
ject much thought? Well, if not, it's certain that.
vou have never used a linear amplifier in single-
sideband suppressed-carrier operation. Of course,
if you are a person with absolutely no aspirations
toward s.8.b. in the future, you might be excused
for saying, ‘“Who cures?”’ However, the way
things are progressing on the ‘“Donald Duck”
front, I think there are many who will be inter-
ested in the following material.

Why all the fuss about meters? In the days of
regular a.m. there wasn’t much concern. The d.c.
plate meter gave most of the answers without
complaint. Wateh the meter. Tune up the rig.
Figure the power input-—no strain, no pain!
What could be neater? To say that this no longer
holds true with a linear amplifier in suppressed-
carrier service would be quite an understatement.
Strong men have wept bitter tears and spent
sleepless nights because of the hehavior (or mis-
hehavior) of their linear’s plate meter. Why?
Simply because most of us scem to find it ex-
tremely difficult to modify our nearly complete,
all-abiding faith in the value of the plate meter in
indicating final amplifier performance.

Let’s get down to brass tacks. The attitude of
an amateur toward the plate meter of his linear
final, under voice conditions, is of great impor-
tance. It could, from 4 broad point of view, meun
complete success or partial failure of amateur
narrow-band communication techniques.

Why doces the d.c. plate milliammeter fall down
s0 badly in indicating the performance of ampli-
fiers in 8.8.b. voice service? 1t’s because the meter
is no longer able to settle at a steady vualue us it
did in the amplification of unvarying carrier sig-
nuls. The voice modulation consists of sporadic
hursts of energy. They say, “The hand is faster
than the eye.” Tf so, the voice is certainly faster
than the meter. The meter just doesn't move
rapidly cnough. It starts to follow the first voice
impulse up, but moves so slowly that it meets the
signal coming down. Then it tries to follow down-

Dm you ever see an article mainly concerning

* 55 Sigourney St., Bristol, Conu,
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ward. In this it also fails. If a constant sound is
used instead of words, the meter stabilizes at un
‘““average "’ value. When the signal varies with the
syllables of speech, the meter bobbles around.
The amount of movement depends upon many
factors. Meters can have differing time constants
(speeds of response). Different voices contain
varving amounts of ‘‘average’” power. The
amount of swing depends, to some degree, upon
the class of amplifier operation: AB;y, ABg, or B,

Distortion

A ‘‘linear” must amplify the signal from its
exciter without changing the waveshape of the
original signal. Any change of waveshape is dis-
tortion. Distortion means that new signals are
gencrated. These new signuls result in splatter.
Scrious splatter needs no comment.

Every linear amplifier has an amplitude point
at which it will produce no further undistorted
output. Although the driving signal continues to
increase, the output no longer increases in cxact
proportion. While any change of the signal wave-
shape at levels other than this maximum value
also causes some trouble, it is most imperative
that the *‘limiting” or *‘flattening” point not be
exceeded.

I have previously indicated that the plate
meter is basically incapable of indicating the
peaks of a voice signal. Any relationship between
voice exeursions of the plate meter, us it measures
d.c. power input, and undistorted uunflattened
amplifier output is apt to be purely coincidental.

We now have both elements of a conflict. On
one hand there are the years of reliance upon the
plate meter in indicating amplifier performance,
and on the other the meter’s busic inability to
show lack of linearity. If the incter is such a poor
performer, why do we continue to use it? Simply
because, when properly interpreted, the meter is
still a valuable gadget. 1t just needs a bit of
understanding,.

Meter vs. 'Scope

Articles concerning linear-umplifier adjustment
make adequately clear the fact that the oscillo-
scope is the best tool for indicating performance.
Whether the use of this vuluable instrument is
any more vital to the adjustment of a s.s.b. trans-
mitter than it is to making a conventional a.m.
"phone station work properly might be 4 matter
for debate. While a gratifving number of amateurs
are now using ’scopes, it would be unrealistic to
think that all s.s.b. stations will ever be moni-
tored at all times by operators using such instru-
ments. In fact, an operator who understands what
his plate meter means, in conjunction with some
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Fig.

Each of the accompany-
ing photographs consists
of a comparison between
the plate milliammeter
reading and the output
waveshape of a lincar am-
plifier. While each picture
shows a different type of
signal input, actual am-
plifier adjustment remains
unchanged in all cases.
I'he purpose of the com-
parison is to demonstrate
the action of the average-
reading meter as compared
to the instantancous-read-
ing "scape while indicating
signals of varying wave-
shapes.

Fig. 4

MILLIAMPE RE,

Fig. 2

»

«
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form of output indication, can do quite well with
no ’scope.

Each of the accompanying photographs shows
a different condition of amplifier operation or
type of signal input as seen on bhoth a ’scope and
the d.c. platc milliammeter. The purpose is to
demonstrate the uction of the average-reading
meter a8 compared to the instantancous-reading
’scope. Both continuous signals and voice are
used.

Fig. 1 shows a two-tone test signal. This type
of signal is used to determine linearity and lack
of distortion on ull parts of the waveshape. At
this time, notice only one thing. The top of the
pattern remains unflattened and fills up the space
between the limit lines. No splatter caused by
distortion of peaks occurs as long as we do not
try to excced the limits while using this set of
amplifier conditions. This holds true in all the
following pictures regardless of the type of signal
input.

Fig. 2 shows the amplifier being driven into
distortion on the two-tone signal. The peak linear-

Fig. 1 — The “two-tone” lincarity test signal which
was used to adjust the amplifier for low distortion over
all parts of the waveshape. At this timc, notice only one
thing: the top of the pattern remains “unflattened” or

“unsquashed.” It extends exactly from one horizontal
line on the oscillogram to the other. These lines repre-
sent the point of peak linearity capability of the ampli-
ficr. No splatter caused by “limiting” of peaks can occur
an long as we do not try to drive any type of signal past
the amphtudc pomt represcnted by the lines. This holds
true in all of the plcturcs.

Fig. 2 -— The dmpllher driven into heavy distortion
on the same test signal. 'T'he linearity capdlullty has been
exceeded. Note the “squashing” of peaks. Now compare
the meter reading to that of Yig. 1. The meter shows
what we all like to see — more power input; but the
“scope indicates this is distorted power.

Fig. 3 — 'The result of inserting a steady audio tone
into a s.s.b. exciter. It may not look like sine-wave radio,
but that is because we no longer have an audio signal.
T'he exciter converted the single tone audio into single
frequency r.f., the same as an unmodulated carrier. (The
slight ripple represents imperfect sideband and carrier
suppression and harmonic audio distortion.) Look at the
meter! On steady signal the amplifier has no time to rext.
It works regularly — not in spurts — as on voice. The
meter has a chance to indicate maximum signal input.

Fig. 4 — Actual voice waveshapes. A sustained note
was used for clarity of presentation. Notice that the
high-amplitude low-energy peaks which are encountered
in the voice just reach the lines representing maximum
pormmmhlc amplitude. Look at the meter. Oh, how sad!
‘'hat ix the current we must use to figure power input.

Fig. 5-—"The audio gain m(‘rcastd to give a more
aatisf,ring meter reading. Yes, the meter reads more, but
look at the “scope. Those peaks are really Hattening.
Splatter! Zounds! No escape! A clean signal dictates low
meter reading, while greater deflection causes trouble.

Fig. 6 — Another voice round, pUrpose -ly altered by
audio compression to increase lhe “average- tn-pu.l\
ratio. Notice that the meter again shows an increase
over the conditions of Iig. 1. This is also due to "flat-
tening” of the waveshape. Distortion of the audio signal
is again present, as it was in Fig. 5, but no splatter is
transmitted if the resulting new frequencies are carefully
filtercd out early in the exciter. New frequencies, caused
by r.f. amplifier Hattening, caunot be removed. 'I'hey
will be transmitted to plague adjoining channcls.
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ity capability has been exceeded. Note the flat-
tening of the peaks. Now notice the meter reading
as compared to Fig. 1. The meter shows what we
all like to see — more power — but the ’scope
indicates that it is distorted power.

Fig. 4 shows the result of introducing u single
audio tone into the speech amplifier. Tt may not
look like sine-wuve audio, but this is because we
no longer have an audio signal. The s.5.b. exciter
converted the single tone audio into single fre-
quency r.f. —- practically the same as un unmodu-

- lated carrier. Look at the plate meter! On steady

signal the amplifier has no time to rest. It works
regularly — not in spurts as on voice. The meter
has a chance to indicate full maximum signal
input.

Fig. 4 shows an actuual voice wuveshape. The
sound used was a sustained ‘‘0-o0-0-h-h-h.”” No-
tice that the ‘‘peaks’ just reach the limit lines.
Look at the meter. Oh, how saud! That’s the cur-
rent we must use to calculate power input!

Fig. 5 is the condition where the audio ““gain”
is increased to correct the low meter reading. Yes,
the meter reads more, but take a look at the
'scope. Those peuks are really flattening. Splatter!
Zounds! No escape! A c¢lean signal means lower
meter reading, while greater deflection causes
trouble.

Fig. 6 shows the same voice sound, purposely
altered by audio compression, to increase the
‘‘average-to-peak’ ratio. Notice that the meter
again shows an increase over the conditions of
Fig. 4. This is also due to the fluttening of the
waveshape. Distortion of the audio is present, but
no splatter results if the new frequencies are care-
fully filtered out early in the exciter. New fre-
quencies resulting from r.f. lincar amplifier Hat-
tening cannot be filtered out. They will be trans-
mitted to plague adjoining channels.

Study of the photographs reveals that there is,
ay previously mentioned, lack of connection be-
tween d.¢. meter readings and the type und qual-
ity of actual amplifier output.

The situation looks rather gloomy, doesn’t it?
Is it possible for an average amateur to operate
a linear amplifier properly without uccess to
laboratory meuasuring techniques? Well, the best
answer I can give is that hundreds are doing it
every day. Perhaps the meters don't give all the
necessary indication, but never underestimate the
flexibility of an amateur. The trial-und-error sys-
tem can do wonders.

Splatter

A chain of two or more linear amplifiers, upon
construction, is hardly ever able to develop maxi-
mum rated output without considerable adjust-
ment. Luckily, s.s.b. transmitting and receiving
techniques have the valuable property of making
noulinear amplifier distortion and splatter stick
out like a sor¢ thumb. While the same umount of
distortion would be partly hidden by the voice
gidebands of a double sideband signal and be
somewhat obscured by lack of selectivity in an
ordinary receiver, such is not the cuse on s.s.b.
There is no such thing as distortion splatter which
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appears on only one side of the carrier frequency.

A 8.8.b. receiver has an opportunity to view,
gencrally unhindered by readable signal from the
8.8.b. exciter, the amplitude, naturc and fre-
quency spread of nonlinear amplifier splatter ap-
pearing on the unwanted sideband. This situation
makes possible accurate and worth-while on the
air reports of amplifier performance. In cases of
“peak limiting” distortion, one can simply turn
down the gain until the person at the receiv-
ing end reports a clean ‘“‘unwanted’ sideband.
Changes can then be made to try and allow more
power without, degrading the signal.

Power Input

Now what about power input? Ask a s.s.b.
operator exactly how much power he is running,.
The answer might sound something like, * Well,
the plate voltage is 2000 and the meter kicks up
to about 200 mils on voice peaks. That’s about
400 watts. Of course, that's ouly meter reading.
Actually, the peak power is a lot more than that.”

Now really pin him down. Ask him what his
“peak’” power really is. For that matter, what
does he mean by “peak power”? Chances ure,
his eyes might take on a rather furtive look. He
might mention something about multiplying the
meter reading by the factor 1.57. Don’t press him
too far. You might become as confused as he is.

Ny
(. W __ASK HIM WHAT
S His PEAK POWER

QEALLY IS ”
-
3

Actually, the power-input situation is not
nearly as complicated as it is confused. The in-
discriminate use of the word “peak’ to describe
three distinctly different conditions is detrimental
to the clarity of the otherwise fairly simple mat-
ter of power-input considerations.

The three uses of “peak,” as heard on the air
and seen in print, are ‘‘instantancous peak
power,” “peuk envelope power,” and ‘‘meter
peak, on voice, power.” Unfortunately, it has
seemed fashionable to omit the qualifying terms
and call any one of them “peak power.” When
this happens, cven a person who understands the
situation perfectly must determine which yard-
stick is being used before giving intelligent con-
sideration to the particular situation involved.

There are two ways which I could use to ex-
plain the diffcrent kinds of *“peak power.” One
would be to draw « rather involved illustration of
a modulated r.f. signal, showing both individual
r.f. cycles and eycles of modulating voltage. The
other, which I shall try, is to explain the same
effects iu a non-radio example which closely paral-
lels the case of modulated r.f. energy.

Our example is to he a *“‘four-way’ reading
lamp, one that plugs into the 110-volt a.c. socket
and allows the user to select various conditions
of brightness. One setting is *‘off” — the others
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range from “dim" to full intensity of the 100-
watt bulb. Now let’s imagine that this light bulb
represents the r.f. output signal of a s.s.b. trans-
mitter, not in the usual sense of a * dummy load,”
but with the more ubstract view that each cycle
of 60-cyele a.c. current represents a similar cycle
of high-frequency energy in the r.f. signal. Thus
the lamp, burning steadily at full brilliance, repre-
sents a 8.8.b. amplifier with full “inserted currier”’
of 100 watts. Now, still in the abstract vein, the
brightness control switch of the four-way lamp
will be used to represent modulation. The switch
is made to vary the brilliance of the lamp at a
fairly slow and sporadic rate from one intensity
to another. This simulates voice modulation. The
remaining item in our flight of fancy is something
to represent the plate milliammeter in the trans-
mitter. Let's say that we conneet an a.c. ammeter,
with a very sluggish movement, in scries with the
a.c. cord to the lamp. This simulates the inability
of a plate meter accurately to follow voice modu-
lation. We are now ready to demonstrate the
meaning of ‘“instantancous peuk,” *“peak en-
velope or maximum signal,” and “meter peak,
on voice” power.

To find “instantaneous peak power,” we turn
our 100-watt light to full brilliance. For sim-
plicity, let’s say that the r.m.s. voltage is 100
instead of 110. Ohms Law says that the r.m.s.
current is 1 ampere. Consider only one cycle of
the 60-cycle wuve. The “crest or instantaneous
peak’’ voltage in this cycle is 1.41 times 100 volts.
This is 141 volts. The current at “peak”™ is 1.41
amperes. If P = [E, the concept of “instantane-
ous peak power” says that 200 watts of power
exist for an infinitely small period of time ut the
crest of the cycle. What does this meun from the
point of view of u man reading a book? Nothing!
He’s got a lamp that gives a hundred watts of
illumination and he knows it. The same holds
true in a radio transmitter. ‘ Instantancous peak
power” has very little value in everyday opera-
tion and adjustment.

Now to the heart of the mutter — “peak en-
velope power” or ** maximum signal power.” Thig
is possibly the most useful of our terms. It is the
way tube manufacturers rate their product. More
often than not, it is meant when one sees *‘peak”
mentioned in print. What is the value in the case
of our light bulb ¢xample? — 100 watts: it's as
simple as that! Just a minute! How can the 100
watts be ‘“‘peak power” and still be the value
determined by multiplying average r.m.s. voltage
times r.m.s. current (100 volts times 1 wmpere)?
This certainly gives “average’ aud not “peak™
power. In this case, the word “peak’ no longer
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refers to the crest of the 60-cycle wave. To show
what is meant, we no longer run the lamp at tull
power, but simulate modulation by varying the
average power all the way from zero to maximum.
Now the light bulb (or amplifier) doesn’t work
fully all the time. It has compurative periods of
rest because the signal is pulsating at a sporadic
rate. In this case “peak” refers to the fact that
the full 100 watts average power only exists for a
relatively short period of time. So short, in fact,
that the sluggish a.c. meter in the line would
never have a chance to indicate an amount of
average power approaching the 100 watts we
know briefly exists.

The obvious snlution to determining “maxi-
mum ‘average’ signal power” is to switch the
lamp to full brilliance and leave it there while the
meters catch up. The same holds true with a s.8.b.
transmitter. Never measure ‘““‘peak envelope or
maximum signal power” under voice conditions.
Insert currier or whistle into the microphone und
the meters will accurately record this kind of
“peak’ power. From a strictly r.f. point of view,
we are still dealing with “*average power” vulues.
‘I'hese should be familiar to all of us.

“Meter peak, on voice, power” is fairly self-
explanatory. I have said that. the a.c. meter in our
lamp cord was fur too sluggish to follow even the
relatively slow variations of power which repre-
sented modulation. 1t has already been explained
why power figures derived from fluctuating d.c.
meters are nearly useless as an indication of am-
plifier performance unless correlated with other
measurements. I mention this type of power again
only to show the need for learning what kind of
‘““peak power” is being used whenever the subject
arises in u discussion of linear amplifiers.

Perhaps unfortunately, from one point of view,
the regulations require that s.s.h. transmitter
power be determined from meter swings on voice.
This has the effect of keeping the pressure on an
amateur to achieve more meter swing. That's
tine, if it isn’t. done at the expense of linearity.
This measuring, syvstem leads to an interesting
situation. If one has an amplifier that ““talks up”
to # kilowatt, he wouldn’t be uable to whistle into
the microphone without excecding the legal limit.
However, the “* maximum signal power” would be
the same in both cases.

Karlier I mentioned the figure 1.57 in connce-
tion with ‘‘peak’ power. Never use it. unless you
are dealing with “two-tone” tests. What is a
“two-tone” test? Just hecause u s.8.h. exciter is
generally used us a source of signal for this linear-
ity test doesn’t mean that it is a complicated
situation. Actually, two ordinary r.f. oscillators,
sepurated in frequency by several hundred cyeles
and simultancously feeding equal signals into a
linear amplifier chain, would work cqually well.
I won’t go into the reason why two steady fre-
quencies, rather than one, are used to show dis-
tortion. However, one thing may scem strange.
The average amplifier power, us read by the
meter, i8 much less with two signals than it is
with one. Due to the combination of the signals,
the amplifier no longer works all the time. It has
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periods of rest. The ‘“maximum signal power”
remains at full value, but the “average-reading”
meter indicates far less current. If the amplifier is
('lass B, the meter now only reads about 64 per
cent of its value for one signal of the same maxi-
mum amplitude. The reciprocal of .64 is 1.57.
Thus the mcter reads 1.57 times as much on a

single signal (such as carrier) as it does on a “two-
tone” test. This factor only applies to Class B
operation. (lass ABg and Class AB; have re-
spectively lower ratios of difference in meter read-
ings between signals of one and two frequencies.
Clontinuing in the sume direction, Class A entails
a ratio of unity because there can be no change
of plate current, regardless of the type or number
of signals.

From the above, one can see that the figure
1.57 should only be used in one specialized case,
never when referring to voice deflection of a
meter. A person can’t look at u dancing plate
meter and accurately see that his “maximum sig-
nal or peak envelope power"” is a certuin given
amount. As u final check to prove that the factor
1.57 actually works out in practice, refer back to
the photographs and compare the currents in
Figs. 1 and 3.

Adjustment Without a ’Scope

This isn’t basically an article on linear-amplifier
adjustment, but I am going to give an example
to demonstrate the proper use of d.c. meters when
nothing better is available. The procedure falls
into the “‘cheap and dirty, but rather effective”’
class.

Before I proceed I point out that throughout
this article 1 have mentioned only the ‘final
amplifier.” Actually, flattening and distortion
may occur in any driver stage. 1 do not think it
necessary, for our purposes, to stress meter read-
ings and waveshapes for other stages. The indica~
tions oceurring at the output of the finul accu-
rately retlect the condition of earlier stages. Of
course, in actual practice it is necessary to locate
and work on the weak link.

Let's say that 1 have an amplifier whose spees
call for a plate voltage of 1500 and maximum
signal current of 300 ma. (Remember, the manu-
fucturer means on a xingle steady signal, not
voice.) First, 1 insert some carrier from the ex-
citer. I tune the grid and plate circuits to reso-
nance as indicated by an output indicator. (Any
type of output indicator connected to the feedline

(Continued on page 116)
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One Tube-80 and 40 Meters—75 Watts

Using the 6146 as a Crystal Oscillator

BY LEWIS G. McCOY, WI1ICP

a one-tube, two-band, ecrystal-controlled

oscillator capuble of running approximately
75 wutts input. By utilizing a single tubc a8 u
high-power oscillator, the circuitry, wiring, and
construction are kept as simple as possible. Tn
addition, by making use of the ‘“cconomy”
power supply,! watts-per-dollar i8 held at a
maximum. Another feature of the rig is that
when the Novice graduates to the CGieneral Class
ranks, the components can all be used in an all-
band rig.

Yms, the title is correct. This article describes

Circuit Details

The “ecconomy” power supply uses an ordi-
nary replacement-type transformer in a bridge
circuit. As can be seen from the circuit diagram,
Fig 1, the transformer rating is 350 volts each
side of center tap, but the output voltage ob-
tained is approximately 500. The supply will
deliver 500 volts at 140 ma., which is adequate
for the one-tube transmitter. For tunc-up pur-
poses, the outpui of the power supply can be
switched from high to low voltuge. The low
potential output is 280 volts.

In order to limit the input to 75 watts, the
screen voltage is held to 125 volts by R1/22. With
the supply output switched to low voltage, the
screen drops to 80 volts, convenient for tune-up
purposes.

The crystal current is monitored by a 2-volt
60-ma. bulb connected between the crystal and
chassis ground. The bulb also serves as o fuse, in
the event the crystal current should accidentally
rise above a safe value.

To avoid coil changing, a portion of the plate

! Grammer, ** More Effective Utilization of the Small
Power Transformer,” QST, Nov., 1952,

e If this transmitter doesn’t become a
very popular design for a “*first transmit-
ter”” we're going to change fortunc-
tellers. It has all the desirable features a
Novice transmitter can have: full power,
maximum watts-pcr-dollar, and case of
construction and operation. In fact, for
any kind of crystal-controlled operation
on 80 or 10 at the 75-watt level, it is
mighty hard to beat. At catalog prices
the cost is less than $35, and a little
judicious shopping and swapping can
bring the price down still more.

coil is shorted out when 40-meter operation is
desired.

Construction

The transmitter is built on an 11 X 7 X 3-
inch aluminum chassis and the @146 and r.f.
components above deck are shiclded by a 6 X
6 X 6-inch aluminum box. If one lives in an
arca where there is no danger of TVI, the tube
and other parts above chassis could be feft un-
shielded. The controls could be mounted on a
pancl. However, beeause TVI must be considered,
the construction shown here takes cuare of the
hugaboo.

The transformer and rectifiers are mounted on
the chassis top at one end. The other power sup-
ply components; T, L4, the 8-uf. electrolytic
capucitors and the 20,000-ohm 10-watt resistors,
are mounted below deck.

The 6146 socket i8 mounted 114 inches in from
the frout of the chassis and 414 inches from the
end. Two l-inch isolantite standoffs are used to
support LeLy, and they are mounted 214 inches
apart. The rear one is 214 inches from the chussis
back and 2 inches from the side.

A row of !4-inch holes is drilled near the bot-
tom on both sides of the cover box to permit

¢

Pictured is the completed 6146
rig. The plate-current indicator
lamp isx to the left of the tuning
knob. In arcas where 'TVI is likely
to he a problem, a metal bottom
plate should be used in addition to
G X 6 aluminum box shown.

¢
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Bottom view of the one-
tube transmitter. The 6.3-
volt filament transformer is
mounted on the side of the
chassis at the upper right-
hand corner. To the left of
the transformer is one of the
8-uf. eclectrolytics: the other
electrolytic is not visible, be-
ing mounted behind the
power-supply choke coil.

ventilation of the compartment. Several 14-inch
holes are also made in the box top directly over
the 6146.

Wiring
The power supply is wired first. The center
taps of 71 and the high-voltage winding of T

are connected together and soldered to the low-
voltage terminal of Sz A lead is connected from

one of the 5Y3 filament terminals to the high-
voltage terminal on Ss. One lead from Ly is con-
nected to the arm of S3. Many Novices may

- wonder why the two &-uf. electrolytic capacitors

are connected in series. This is to double the
working voltage of the filter.

Next, the below-chagsis portion wiring of the
r.f. section is completed. The oscillator will work
with less capacity for C but, the crystal current is

. 0sC. 001 1200v.
6146 YL T A
100, L:? Ogo
}l/lf 40
1mh. _ :
vh. R E Ls ouTPUP
20K 10wW. | 001 1;7
/J; 1200V, _<
27K.
2w,
e ('3
O LEYJIACK @
KEY 2.5mh 250ma.

I i‘,’rﬂ(w{},r‘[—o KEY PLUG

1 (—2» 6X5 Hirs.

280V.

(e.3v.

[T -
.
3

T2 7

Fig. 1 — Circuit diagram of the 6116 oscillator.

Li — 1.8 xh. (Ohmite Z-144) choke.

L2, Lz — Sce text and photograph.

L.4 — 10.5 henrys, 110 ma., 225 ohms.

Sa— l-pole G-position (2 used) wafer switch, non-
shorting (Centralab 1101).

S¢— 1-pole 6-position (2 used) steatite wafer switch,
nonshorting (Centralab 2501).
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Ty — Filament transformer, 6.3 volt, 1.2 amp.
T2 — Power transformer, 300-0-360 volts, 120 ma.,

6.3 volts 3.5 amp., 5 volts 3 amp. (Stancor
) P(8410).
[Inless otherwise specified, all capacitor values are

given in microfarads. Fixed capacitors except 8-uf. elece
trolytics aud Ci are disc ceramic.
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likely to run higher than desired. No socket
should be used for the 2-volt 60-ma. dial lamp in
series with the ervstal. A 84-inch rubber grommet
is used to hold the dial lamp in place. The inside
diameter of the grommet is 34 inch, just large
enough to accommodate the gluss envelope of the
lamp. Connections are made to the lamp by
soldering leads to the base point. and to the metal
shell. The lead from the shell connects to the
chassis.

Standard coil stock (B & W 3900, 2-inch diam.,
8 turns per inch, No. 14 wire) is used for LoLz. A
total of 38 turns is cut from the original stock. At
one end of the picce, u single turn is unwound
from the support bars. From this end, count up
714 turns and cut the seventh turn. The cut
should be made st the support bar opposite the
bar from which the first lead extends. The leads
from the cut point are separated from the side
support bars and brought around to the sume bar
as the first lead. At the other end of the eoil,
which will be the top, a lead is unwound from
the support bars and extends from the bur oppo-
site the one with the three leads. This coil is
shown in one of the photographs.

Counting from the top, the 15th and 17th
turns are bent in, allowing access to the 16th turn.
‘This is for the 40-meter tap. A four-inch length of
wire can be soldered to this point. The other end
will conneet to the switch terminal on Ss.

'The coil is supported on the isolantite standoffs
by two soldering lugs. The smull ends of the lugs
are first bent around the bottom turn. Before
soldering them in place, the large holes in the
lugs should be locuted over the holes in the stand-
offs for proper alignment.

A coax receptuacle is mounted on the back of
the shield box and positioned so that the terminal
is opposite the ungrounded end of link Lj. The
switch and capacitor can be mounted in the box
first and then wired. However, it will probably be
easier for the beginner to wire all the components
first, and then mount them in the box. Three
holes are needed in the front of the shicld box.
The capacitor and switch holes are 114 inches in
from the side of the box and 214 and 414 inches

Close-up view of the coil construction,

from the bottom. respectively. The hole for the
S4-inch grommet is 2 inches to the left of the
capacitor hole. With the holes cut in the box, it is
easy to fit the box over the wired parts.

When mounting the glass bulb of the plate
eireuit 6-volt dial lamp in its grommet, be careful
that none of the metal parts of the bulb buse come
in contact with the metal of the box. If the bulb
shorted to chassis ground, the power supply
might be damaged. If the builder desires, o 200-
or 250-ma. milliammeter can be substituted for
the bulb.

It was found in initial tests with the unit de-
scribed here that a bad v.h.f. parasitic was pres-
ent. This was eliminated by using an (Ohmite
7Z-141 choke in series with the plate lead at the
plate of the tube.

Testing the Transmitter

After the unit is wired it is ready for testing.
However, before turning on the power, a key-
click filter should be made up for the key. It is

(Continued on page 118)

*

Looking down into the oscillator compartment. De-
tails on constructing and mounting the coil are given in
the text and another photograph.
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Portable Antennas for 50 and 144 Mc.

Come-Apart Arrays for Use Away from the Home Station

BY EDWARD P. TILTON, WIHDQ

® Mobile operation on 6 or 2 is great
stuff. but if you like to work from the_
mountain tops, or in other choice v.h.f.
spots, you'll soon come to the conclusion
that you need something better in the
way of an antcnna system than a vertical
whip. Here are portable beams for 50 and
144 Mec. that can be packed in the back
of your car and still leave room for the
lunch. They can he put up in your fav-
orite location in a matter of minutes.

4 in the lowest spot in town, you can still have
fun on the v.h.f. bands. Pack up your gear
and antennas and head for the wide open spaces.
Our spring and fall V.H.F. QSO Parties and the
Annual ARRL Field Day provide week ends of
concentrated v.h.f. operating, und a family picnie
at any other time can be combined with an ex-
pedition to some choice v.h.f. spot.

This culls for antennas that can be crected and
dismantled easily. The arrays for 50 and 144 Me.
shown here can be stowed in the back of almost
any car, cven with only partial dismantling. The
quick method leaves the 2-meter antenna assem-
bled, and merely involves removing extensions
from the 6-meter clements. In this form the an-
tennas and supporting mast can be assembled,
ready for use in vour favorite v.h.f. location in
less than five minutes. If you require & smaller
package, removing a few screws and folding the
2-meter elemeunts permits packing the works in a
space five feet long and about six inches squure.
From this stage to on-the-air might take a matter
of 10 minutes, at the most.

The beams are not. intended to be world-beaters.
The real v.h.tf. expedition enthusiust will want
something better, but these antennas o surpris-
ingly well in a good location. The 6-meter array
has a driven element and director, both 3-piece
elements. The 2-meter job is a cut~-down TV array
originally made for CChannel 6. Its elements fold
back against the boom. if necessarv. Both an-
tennas use gamma-mateh feed for either 52- or
75-ohm coaxial line.

EVEN if you live at the busiest intersection or

A Quick-Up Support

A convenient support <int be made from 114-
inch aluminum TV masting. Two 10-foot. lengths
were purchased and cut in half. One 5-foot piece
was cut for the 6-meter boom and the other
three are our mast. The bottom seetion is fastened
to the door handle with a sheet aluminum clamp
similar to those deseribed for assembling all-
metal v.hf. arrays shown in-all recent editions of
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the Handbook. No dimensions are given here, as
requirements are likely to he different for other
makes of cars. A sample clamp can be made of
stiff paper or from flashing copper, and this used
as a template for making the real thing out of
3/32-inch sheet aluminum.

In the photograph only two mast scctions are
shown in use, but in many locations the full 15
feet may be desirable, particularly if there are low
obstructions in the immediate vicinity of the car.
Checks in wide-open spots have shown that there
is not a great differcnec between the 10- and 15-
foot heights otherwise. ‘There is more variation
in driven-element. impedance at the lower height
as the antenna is rotated, but performance is not
seriously affeeted.

To provide a stable support without guying,
the bottom of the must must be nuchored thor-
oughly. We usually run an old screwdriver into
the ground and slip the mast over it. If the car is
parked on u hard surface, the mast can be held
firm by placing some large rocks around the hase.

A helpful feature, added to the mast after the
photograph was made, is a ¥4-inch bolt 6 inches
long, run through the second mast section. A
picee of the half-inch element stock 414 inches
long is slipped over the bolt when it is inserted,
leaving a quarter inch for tightening the nut on

‘I'he portable 6- and 2-meter arrays ready for use.
They are shown here on a l0-foot support, but another
5-foot section can be added without need for guying.
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the other side of the tubing. The telescoping por-
tions of the masting are 6 inches long. If this bolt
is run through the outer tubing exactly 6 inches
from the end it will provide a bearing for support-
ing the weight of the antenna, as well us serving
43 u turning handle and direction indicator. The

Close-up view of the matching device on the 50-Me.
driven clement. The serics capacitor and the coaxial
fitting are mounted on a small U-shaped bracket. If the
elements are to be removed from the boom for carrying,
the screw and nut holding the connection to the match-
ing scction can be removed. 'IThe mounting clamps must
also he removed from the center section of each element
in this cage. Ordinarily, the hoom and two center sec-
tions are left assembled for carrying in the car.

latter assumes that the bolt is lined up with the
booms of the antennas. The ““direction indicator’
is no gag. Looking up at the beam elements after
dark is likely to be rather confusing.

Beam Details

The G6-meter array was held to two elements for
light weight and compact design. Even this sim-
ple antenna will be a great improvement over
anything in the way of a strictly mobile sct-up.
Hilltop cheeks with horizontally polarized fixed
stations indicate an average gain of 25 to 30 db.
over the quarter-wave whip normally used for
mobile work. If the fixed stations were vertically
polarized the story would he quite different, but
as practically all 6-meter work is done with hori-
zontal beams today, the portable array enjoys a
tremendous advantage over a verticul whip.

Construction follows the all-metal technique
outlined in the v.h.f. antenna chapter of all recent
editions of the Handbook. The boom, made from
the leftover piece of masting, is 36 inches long.
The director and driven element are 34 inches
apart. They pass through the boom and are held
in place by semicircular clamps of sheet alumi-
num. There must be solid contact between the
boom and elements, otherwise reception will be
noisy when the clements flutter in the wind.

We used half-inch dural tubing, but the size is
not. critical. Anything up to one inch can be run
through 114-inch tubing. The center sections of
both elements are 364 inches long. Two more
36V4-inch sections are added to the driven cle-
ment, while the director extensions are 34 inches.
An alternative method would be to make the
venter section of the director 3144 inches long, in
which case the extensions would all be the same
length and interchangeable.
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Inserts about four inches long, for taking the
extensions, were turned down from aluminum
rod. If a lathe is not available for this work, the
extensions can be attached by the sleeve method
outlined in all recent Handbooks. Pieces of the
element tubing about 6 inches long are sawed
lengthwise, taking out enough of the material so
that the remuinder can be compressed to make o
tight fit inside the tubing. These are inserted into
hoth ends of the center sections to a depth of
three inches, leaving three-inch exposed portions
onto which the extensions are slipped. The abra-
sive nature of aluminum tends to make the parts
hold together tightly cnough for the purpose,
without fustenings, even after considerable use.
The writer has used the compressed-sleeve method
in portable antennas for years, and found it quite
adequate for the purpose. It is most satisfactory
with clements of 34-inch or larger diameters,
when the beam is for 50 Me. or lower frequencies.
Smaller diameters and thin-wall tubing are sutis-
fuctory for 144 Me. or higher.

The 6-meter boom is held to the support by
the familiar aluminum clamp. Again, as tubing
sizes may vary, no dimensions are given. Suitable
dimensions are arrived at most readily by the
template method ulready outlined. The clamp
assembly is held together with No. 8 machine
screws, the ends of which were swaged in a vise
after the nuts were run on part way. Two of the
four screws required for the doour-handle clamp
can be swaged in this way, also, leaving only two
nuts that must be removed in taking the assembly
apart for ordinary carrying. If the wrrays are to
be completely dismantled, removal of six more
screws will do the job.

The simplest way to make a 2-meter antenna
is to cut down a Channel 6 TV Yagi. The one we
used was originally a 5-element job having u
folded-dipole radiator. The boom was too long to
fit in the back of our car, so it was cut down to a
4-element antenna. The spare director element
was then made into a gamma-matched dipole,
which was installed in place of the folded dipole
originally used for the driven element. Many TV
Yagis are supplied with elements that fold back
against the boom, a mechanical arrangement that
is ideal for portable use. Spacing of the clements
is not particularly critical. The Channel 6 spac-
ings may be used for 144 Me., also, though the
array can be revamped to Handbook dimensions if
you like.

Element lengths were cut to Handbook dimen-
sions. As huas been done many times before, we
experimented a bit with adjustable elements and
cume to the couclusion that there was little to be
gained from attempting to tune up the system,
except for the matching adjustments, which will
be detailed later. The length of the driven element,
in inches is found by dividing the number 5540
by the frequency in megacycles. The refiector is
5 per cent longer, the first director 5 per cent
shorter, and the forward director 6 per cent
shorter than the driven element. This applies to
both the 50- and 144-Mec. arrays. Final dimen-
sions we used were as follows: Driven clement ~-
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3% inches; refleetor — 40 inches; first director —
36 inches; forward dircctor — 3534 inches. This
gives fairly uniform performance from [44 to 146
Me. Both gain and front-to-back ratio fall off
slightly, but not scriously, above the middle of
the band.

Adjustment

Detuils of the gamma matching systems are
shown in closc-up photographs. A section of tub-
ing or rod similar in size to the driven eclement is
motunted on one side of the element and parallel
to it. with small cone stand-off insulators. An
adjustable aluminum clamp makes contact be-
tween the matching section and the main ele-
ment, the point of conncction being moved until
the best. possible impedance match is achieved.
A series tuning capacitor is conneeted between
the matebing section and the inner conductor of
the coaxial line, to tune out the reactance of the
matching section.

The gamma section is 12 inches long on the
50-Me. array and 6 inches on the 144-Mc. one.
A series capacitor of 50 uuf. will do for either
array. The spacing of the capacitor may be small,
a8 the r.f. voltage is very low at this point. Iiven
the smallest available capacitor, the Hammar-
lund type MAPC-50, is suitable for the low
power generally used in portable work. If you're
worried about the effects of moisture, a picee of
plastic film may be wrapped around the tuning
capacitors when the arrays are used in rainy
weather.

There is only one wuay to adjust a matching
gystem and be sure that vou're doing it properly,
and that is with n standing-wave bridge. The
point of connection between the gamma section
and the driven element should be set at about 4
inches for the 2-meter antenna or 10 inches for the
6-meter one. The series trimmer capacitor is then
adjusted for minimum reflected power. If the
indication will not drop to zcro or very close to
if, try moving the connecting clip, retuning the
scries capacitor for each new setting of the elip.
Be sure that the clip is making a cleun tight con-
tact on cach test position, or it will be impossible
to obtain u good match. (Good contact in the
coaxial eable conncctors is wlso extremely im-
portant. We had plenty of trouble in the initial
stages of the project as the result of the outer
conductor of our coax making poor contact to the
connccetor sleeve.

A rough approximation of the correct setting
can be made by adjusting the gamma match and
series eapacitor for maximum field-strength indi-
cation, but the ficld-strength meter method is the
hard way. The lowest possible s.w.r. may not be
too important, with the short run of coax used in
4 portable setup ordinarily, but the bridge method
i8 so simple and exact that it should be used
wherever possible.

Some Random Ideas

Portable antenna design is a fruitful field for
the gudgeteer, and there are countless ways the
job can be done. Perhaps you want to use the
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folded-dipole feed system thaf came on the TV
antenna originally. All right, just use a coaxial
halun and 72-ohm coaxial line. If the TV antenna
was designed for 300-ohm feed, the balun will give
you a good match.

Maybe you'd like to stack two antennas for
14t Me. In that case, if each array has folded-
dipole feed designed for 300-ohm line, space the
two arrays 80 inches apart and feed through a
balun at the midpoint of the open-wire phasing
line. The balun and transmission line should be
of 50-ohm coax in this case. This will not provide
w perfect matceh, but it will be close enough for
the purpose. 1f you want a better match, connect
a shorted quarter-wave stub at the feed point and
then slide the balun up on this stub for lowest
8.W.T.

For more gain on 50 Me., add more elements,
following Ilandbook dimensions for element lengths
and spacings. The gamma mateh arrangement
will work well with any number of elementa.

Your car bulges below the door handles? There
are many other ways to anchor the support.
WIDXE and WIVLIL use their bumper jack,
tying the vertical support to the jack with web-
bing straps. This puts rotation of the array out
of reach of car occupants, but it has the advan-
tuge of leaving all doors free.

You want to work 10 meters too? The G-meter
driven element can be made into a 10-meter di-

Details of the 2-meter gamma match. The series
capacitor is mounted at right angles to the boom in
this case, as adjustment is done from the side of the
array instead of the end. Elements can be folded hack
against the boom if the array must be packed away in a
small apace.

pole by a little revision of the length of the center
scctions, so that all four extensions ean be plugged
together to make u dipole 16 feet long, Make the
gamma section longer, in this case, to permit ad-
justment for 28 NMe.

Or take any of these ideas and add some more
of your own. T'he point is that operating v.h.f.
gear away from your howe location in some high
clear spot far from city noises is lots of fun. If
you have a top-notch home-station setup, the
chances are that yvou'll never work us fur with the
portable gear uas vou can from home, but there's
something about portable operution that gets into
one’s blood, even so. Try it, und sce!
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The Automobile Storage Battery
and Its Charging System

Principles and Limitations of Car Power Plants

BY DONALD MIX, WITS

® The success of any mobile installation
depends to a large extent upon intelli-
zent use and maintenance of the car’s
storage battery and charging system. In-
cluded in this article is a discussion of
the principles of charging-regulator
circuits.

operating lights and accessories in a car

when the motor is idle is furnished by a
storage battery. Unlike a dry battery, which
must be replaced when it is discharged. the
storage battery may be recharged hundreds of
times before its useful life is ended. The charging
is done automatically when the engine is running
by means of a generator belt-driven from the
crankshaft of the motor.

The storage battery is made up of units con-
sisting of a puir of coated lead plates immersed
in a solution of sulphuric acid and water. The
basic unit delivers a nominal voltage of 2. The
number of watt-hours (watts X hours) that may
be drawn from the batterv before recharging is
necessary is increased by cularging the plate area
and by connecting units in parallel. Such an
assembly is called a cell. Cells, each of which de-
livers about 2 volts, can be connected in series to
obtain the desired battery voltage. A 6-volt bat-
tery therefore has three cells, and a 12-volt,
battery has 6 cells. The average stock car battery
has a rated capacity of 600 to 800 watt-hours,
regardless of whether it is a 6-volt or 12-volt
battery. Speciul heavy-duty batteries with larger
capacities are availuble.

:I:?LECTRICAL power for motor cranking and for

Specific Gravity and the Hydrometer

The electrical power delivered by o storage
battery is a result of chemical action between the
sulphuric acid in the solution (clectrolyte) and
the lead plates. As power is drawn from the bat-
tery, the acid content of the eleetrolyte is reduced.
The acid content is restored to the cleetrolyte
(meaning that the buattery is recharged) by
pussing a current through the battery in a direc-
tion opposite to the direction of the discharge
current. The positive terminal of the charger is
connected to the positive terminal of the battery.
The positive terminal of the battery is usually
identified by a + mark and is of slightly greater
diameter than the negative terminal.

Since the acid content of the electrolyte varies
with the charge and discharge of the battery, it is
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possible to determine the state of charge by
measuring the specific gravity of the electrolyte.
Specific gravity is the ratio of the weight of a unit
volume of electrolyte to the weight of an equal
volume of water.

An inexpensive device for checking the s.g. is
the hydrometer which can be obtained at any
automobile supply store. The hydrometer con-
sists of a calibrated glass float within an outer
glass tube that is fitted at one end with a rubber
suction bulb, and with a rubber nozzle at the
other. Each cell of the battery has u removable
cap giving access to the electrolyte. In checking
the s.g., enough electrolyte is drawn out of the
cell and into the hydrometer so that the cali-
brated bulb Hoats freely without leaning against
the wull of the glass tube. The hydrometer should
he held in a vertical position at eye level and a
reading taken at the surface level of the clece-
trolyte.

Care should be taken in using the hydrometer
because the acid is harmful to the skin und cloth-
ing as well as to battery terminals and metal
parts of the car. The electrolyte should be re-
turned to the cell after testing. Each cell should
be tested in turn.

: CARE SHOULD BE
TAKEN IN USING THE
HYDROMETER

While the readings will vary slightly with bat-
teries of different manufacture, a reading of
1.275 should indicate full charge or nearly full
charge, while a reading below 1.150 should indi-
cate a battery that is close to the discharge point.
More specific values can be obtained from the
car or battery dealer.

These readings are normal for an electrolyte
temperature of 80 degrees F. For extremes of
temperature, 0.004 should be added to the read-
ing for each 10 degrees of temperature above 80
degrees above 80, or subtracted for ecach 10
degrees below 80 degrees. Some hydrometers
have built-in thermometers that simultaneously
check the temperature of the electrolyte. The
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a.¢. reading of all cells in 4 battery should be
alike within 0.025.

Readings taken immediately after adding
water, or shortly after a heavy discharge period
will not be reliable, because the electrolyte will
not be uniform throughout the cell. The battery

‘FULL CHARGE

DISCHARGED

1 |

..

Fig. [~ Sketches of the hydrometer showing (A)
the position of the calibrated float when the battery is
near full charge, and (B) when the battery is almost
completely discharged.

should be allowed to stand for several hours be-
fore taking the reading. Charging will speed up
the equalizing, and some mixing can be done by
using the hydrometer to withdraw and return
some of the clectrolyte to the cell several times.

A battery should not be left in a discharged
condition for any appreciable length of time.
This is especially important in low temperatures
when there is danger of the electrolyte freezing
and ruining the battery. A battery discharged to
an s.g. of 1.100 will start to freeze at about 20
degrees F., at about 5 degrees when the s.g. is
1.150 and at 16 below when the s.g. is 1.200.
There should be no danger of freezing if the s.g.
is kept at 1.250 or higher.

If a battery has been run down to the point
where it is nearly discharged, it can usually be
fast-charged at a battery station. Fast-charging
rates may be us high as 80 to 100 amperes for a
t-volt battery. Although a discharged or nearly
discharged battery cannot be brought back to full
charge by fast charging, it can be brought back to
useful condition within a short time. Any 6-volt
battery that will accept a charge of 75 amperes at
7.75 volts during the first 3 minutes of charging,
or any 12-volt battery that will accept a charge
of 40 to 45 amperes at 15.5 volts, may be safely
fust-charged up to the point where the gassing
becomes s0 excessive that electrolyte is lost or the
temperature rises above 125 degrees. If the
battery requires more than the above values of
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voltage to produce the currents specified, fast~
charging should be done with caution to avoid
excessive heating.

A normal battery showing an s.g. of 1.150
or less may be fast-charged for 1 hour. One
showing an s.g. of 1.150 to 1.175 may be fast-
charged for 45 minutes. If the s.g. is 1.175 to
1.200, fast-charging should be limited to 30
minutes.

Care of the Battery

The battery terminals and mounting frame
should be kept free from corrosion. Any corrosive
accumulation may be removed by the use of
water to which some household ammonia or
baking soda has been added, and a stift-bristle
brush. Care should be taken to prevent any of the
corrosive material from falling into the cells.
Cell caps should be rinsed out in the same solution
to keep the vent holes free from obstructing dirt.

All connections to the battery and along the
battery line to the starter and transmitter should
be inspected regularly for loose or corroded
connections. Battery terminals and their cable
clamps should be polished bright with a wire
brush, and coated with mineral grease. Solid
connections and adequate cable size in the bat-
tery circuit are of great importance. A 150-watt
load on a 6-volt battery represenis a load re-
sistance of only 4 ohm. If connection and lead
resistances amount to as much as 14 ohm, the
power delivered to the load will be only one
fourth of that delivered with zero loss resistance,
and only half of the power actually drawn from
the hattery will be dissipated in leads and con-
nections.

The hold-down clamps and the battery holder
should also be checked occasionally to make
sure that they are tight so that the battery will
not be damaged by pounding when the car is in
motion.

Voltage Checks

Although the readings of s.g. are quite reliable
as a measure of the state of charge of u normal
battery, the necessity for frequent use of the
hvdrometer is an inconvenience and will not
always serve as a conclusive check on a defective
battery. Cells may show normal or ulmost normal
s.g. and yet have high internul resistance that
ruins the usefulness of the battery under load.

When all cells show satisfactory s.g. readings
and yet the battery output is low. service statious
check each cell by an instrument that measures
the voltage of each cell under a heavy load. No-
load voltage measurements usually are meuning-
less because it requires a large current to detect
the difference in internal resistance between a
normal cell and one that is defective. Under a
heavy load the cell voltages should not differ by
more than 0.15 volt.

A load-voltage test cun also be made by meas-
uring the voltage of each cell while closing the
starter switch with the ignition turned off. In
many cars it is necessury to pull the central dis-
tributor wire out to prevent the motor starting.
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If the battery is down so far that it will not turn
the cranking motor, this voltage cheek can still
be made. The average cell of a fully-charged
hattery on discharge while cranking should
measure about 1.95 volts at 80 degrees, or 1.4
volts at 0 degrees. A defective cell will show up
quite readily by a voltage reading noticeably
helow the readings of the other cells.

As the normal battery approaches discharge,
its internal resistance increases so that the differ-
ence between no-load und loaded voltages be-
comes greater. A d.c. voltmeter with a seale of
10 for a 6-volt system, or 25 for a 12-volt svstem,
mounted on the instrument panel and connected
to the battery terminals, may be used to provide
a continuous check on the condition of the bat-~
tery. The most significant readings, of course,
will be those made with the transmitter operating
and with the car motor turned off. Experience
will show the normal drop in battery-terminal
voltage to bhe expeeted when the transmitter
load is turned on. Voltage readings cun be co-
related with readings of specific gravity so that
eventually the operator should be able to estimate
the state of charge of the buttery with only an
occasional check with the hydrometer.

Electrolyte Level

Water is evaporated from the electrolyte, but
the acid is not. Therefore water must be added
to the solution in each cell from time to time so
that the plates are always completely covered.
Since the introduction of the charging regulator
several vears ago, the most frequent cause of
subnormal battery life is failure to maintain
proper clectrolyte level. The level should be
checked at least once per week, especially during
hot, weather and constant operation.

Distilled water is preferred for replenishing,
but clear drinking water is an acceptable substi-
tute. Too much water should not be udded, since
the gassing that accompanies charging may force
electrolyte out through the vent holes in the eaps
of the cells onto the surface of the battery. The
electrolyte expands with temperature. If u but-
tery is replenished when the electrolyte is at 80
degrees, the level may fall off as much as 3{ 4 inch
when the temperature drops to () degrees. Con-
versely, if the eclectrolyte is replenished at 0
degrees, the cell may overflow at higher tem-
peratures.

Do not use an open flame when inspecting the
electrolyle level, since the chemical action develops
hydrogen gas which is highly explosive.

DO NOT USE
AN OPEN FLAME t&k .
WHEN |NSPECTING” \J
THE ELECTROLNTE i 4
LEVEL.
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Cranking Power

It requires ahout 65 per cent more power to
crank a motor at 32 degrees than at 80 degrees,
and about 250 per cent more at 0 degrees. At the
same time, the eranking power delivered by a
fully-charged battery at 32 degrees is reduced to
about 65 per cent of that delivered at 80 degrees,
and to about 40 per cent at () degrees. A cranking
motor will draw from 125 to 300 amperes at 6
volts in summer and 300 to 700 umperes in
winter.

AuxiLiay
CHARGING MAY
BE REQUIRED

Auxiliary Charging

Because a cur may not be driven sufficiently
to keep the battery charged, auxiliary charg-
ing from an external source may be required
from time to time. Battery chargers of various
types are on the market and can be installed in
the garage so that the batterv can be charged
during the night. It is not necessury to remove
the battery from the car. A battery is fully
charged when the clectrolyte shows no inerease in
8.g. uver a 3-hour period.

Battery-Charging System

In the normal stock installation, the car battery
is charged by a d.c. generator driven by a belt
from the motor crankshaft. The output of the
generator is governed by a regulator usually con-
sisting of three reluys.

The cutout relay is for the purpose of discon-
necting the generator from the battery when the
generator is not operating, to prevent the bat-
tery discharging through the generator windings.
The contacts of the cutout relay are in series with
the ungrounded wire hetween the generator out-
put. (armature) terminal and the battery. When
the cur motor turns the genecruator over at sufhi-
cient speed to develop a voltage greater than the
battery voltage, the contacts close and the gen-
erator is connccted to the battery. When the
motor is slowed down, and the generator voltage
falls below the hattery voltage, the countacts
open, disconnecting  the genecrator from the
battery.

The current-regulator relay is for the purpose
of protecting the gencrator against overload. Its
contuacts are connected across a resistor in series
with the field winding of the generator. When
the load on the generator exceeds the current
value to which the regulator has been set, the
contacts open and close, interwmittently inserting
the resistor in serics with the ficld winding at o
rate that limits the average output current to u
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value that is safe for the generator to handle.
Some older-model cars do not. have this current-
regulator unit.

The purpose of the voltage-regulator relay is to
assure adequate battery charging, while prevent-
ing damage to the battery from overcharge. Its
contacts are wulso connccted across a resistor in
series with the field winding of the generuator.
When properly adjusted, it will regulate the
average generator output voltuge so as to cause
the battery charging current to rise to a value
near the maximum safe limit set by the current
regulator, and taper off almost to zero current us
the battery nears full charge. The life of the bat-
tery is highly dependent upon proper adjustment
of the voltage regulator.

The design, operation and adjustment of
charging regulators vary appreciably among the
various makes und models. Proper adjustment
requires special data, gauges and instruments not
often in possession of anyone but qualified elec-
tromotive service shops. The critical setting of
several spacings uccording to manufacturer's
specitications is required. 1t is scldom a simple
matter of tightening or loosening the tension of a
spring. An amateur who makes a mobile installa-
tion should ask the service shop to check the
adjustment of the current regulator to make sure
that it is sct for the maximum output current for
which the generator is rated. This will permit
maximum safe output from the generator when
operating from the car motor, and will allow
maximum control of the charging rate by the
voltage regulator.

In general, there is little to be gained by a read-
justment of the voltage regulator from its origi-
nal proper setting, although it would be well to
have u service chop check the adjustment peri-
adically to maintain the proper adjustment.
Voltage-regulator operation depends to a large
extent upon the difference between the battery
and generator voltages at any given time. So long
as the load current drawn does not exceed the
current limited by the current regulator, the bat-
tery voltage will be unatfected, and the voltage
regulator will control the battery charging cur-
rent, in the normal way. If, however, the total
current drawn from the system excceds the cur-
rent for which the current regulator is set, the cur-
rent from the generator will be limited by the
current. regulator, not by the voltage regulator,
and the extra current will be drawn from the
battery.

When the external load is removed, the voltage
regulator will act in normal fashion, causing the
charging current to rise to maximum until the
battery is again near full charge. Setting the volt-
age regulator to o higher limiting voltage will not
speed up the recharging, because the charging
current is limited by the current regulator to a
value that is safe for the generator, as men-
tioned previously. Increasing the limiting voltage
of the voltage regulator will, however, result in
continued charging at an cxcessive rute after
the battery has reached full charge, and this
can cause reduced battery life.
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NEW BOOKS

Yagi-Uda Antenna, by Shintaro Uda and
Yasuto Mushial\e, Tohoku ['niversity, Japan.
Published by Sasaki Printing und Publishing
Co., Ltd.,, 27 Tsutsumi-dori, Sendai, Japuan.
Obtainable from Zeitlin & Ver Brugge, 815 N.
La (lienega Blvd., Los Angeles 46, Ctalifornia.
183 pages, including index. Schematics. 614 X
814 inches. Cloth cover. Price, $4.00.

This is no doubt the tnost complete discussion of the
parasitic beanm originated by Dr. Yagi yet published. The
first five chapters are on antenna theory, including treat-
ment of the equivalent radius of various forms of conductors
in linear antennas, wutual impedance of parallel antennas,
antennas with discontinuous thickness, and the general
theory of the Yagi. 'The remainder of the book — it has
thirteen chapters in all — is lurgely given to the practical
design of two-and three-clement beams, with sets of graphs
uscful fer design purposes.

— 0 ¢

Television for Radiomen, revised edition, by
Edward M. Noll. Published by The Macmillan
Company, 60 Fifth Ave., New York 11, N. Y.
Part 1, black and white, Part II, color television.
Part I, 662 pages, Part 11, 108 pages. 614 X 914
inches. Price, $10.00.

T'his is a comprehensive, descriptive text covering modern
television circuits and their operation, Intended as a course
for technicians as well as a reference manual, it is distinctly
practical in approach and largely nonmathematical in
treatment. (A scparate chapter on *Practical Television
Mathematics™' collects the design formulas most frequently
uged in circuit work.) The revised edition now includes
suctions vn u.b.f. and color.

Lot
25 Years Ago f

this month
A

August 1930

.. . The *Old Man,” describing the Wouff Hong, tells
that since the beginning of amateur radio it has weant
‘“the one or the other' - either law and order or the Wouff
Hong!

. Harry Wells, W37D, relates his exciting operating
experiences with the All- American Lyric Malaysian Exrpedi-
tion to Borneo. The call used was PMZ.

.. “The First Conviction Under the Radio Act.’
lrv Porter H. Qumbv WIDXY, tells how St. Louis ama-
trurg codperated in running down an unlicensed station,

.« . In "Dummy Antennas,' by Guy . Omer. jr.,
WYEBTF/WOI'SC, u description of a modern dummy load is
presented. I't incorporates a variable capacitor and iron wire
wound on strips of wood.

.. . ARRL Headquarters station W1iMK operates on
3575 and 7150 ke.

. “The Third International Relay Competition,”
hv h L. Battey. zives a run-down of results of this popular
rontest. Hats off to W6BAX who hit the jack pot with a
sizzling 3210.

. WODRD gives the low-down on 7-Me. crystals,
the voungest useful mewmbers of the piczo family, in this
month's Experimenters’ Section.

.. . A pioneer 14-Mc. 'phone station, W9ANZ, Louis
F. Leuck operator, is the station of the month. Using a Type
'03A in the finul and a UV-211 in the modulator, W9ANZ
emits an *ear-busting’ signal,
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Revision of 6-Volt Equipment for
12-Volt Operation

expensive way of converting existing 6-volt
mobile installations for operation in the
newer cars having 12-volt battery and charging
systems.
The simplest solution is provided by a dyna-
motor that has 12-volt input and 6-volt output.
‘Such a dynamotor is produced by the Carter
Motor Co., and is called the ‘‘Change-a-Volt.”
It is rated at 15 amperes, 6 volts output continu-
ously for receiver operation, and 45 amperes in-
termittently for transmitter use. The cost of this
unit, however, is comparable with that of a new
power unit for 12-volt input. There is also, of

o
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"UNFOR’[‘UNA’I'ELY, there is no simple and in-
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Fig. 1 — (A) — Showing the connection of 6-volt
heaters in scries-parallel for 12-volt operation. Ry is
wsed to equalize the currentsin the two branches. (B) —
A single 6-volt heater will require a series resistor, Kz,
for 12-volt operation.

course, a loss of power in the conversion from 12
to 6 volts.

Both dynamotors and vibrator packs are avail-
able from [2-volt input, and there are some

e Most makes of cars are turning to the
use of 12-volt electrical systems. This is
a definite advantage for heavy loads,
such as mobile transmitters. Here arve
suggestions for operating 6-volt cquip-
mcent from 12-volt systems.
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models in cach type that are designed for either
6- or 12-volt input. It would be advisable for
anyone now contemplating an installation in a
car with u 6-volt system to purchase one of the
dual-input types to cover future use with a [2-
volt system.

Filaments

You may he lucky enough to find 12-volt
equivalents for all of the G-volt, tubes in your in-
stallation, but this will rarely be the cuse. The
simplest and most eflicient filament conversion
consists of dividing the 6-volt tubes into two
groups totaling, as closely as possible, the same
current. The two groups are then connected in
series, a8 shown in Fig. 1. If the two hranches
cannot be matched exactly, a resistor should be
connected across the branch of lesser current to
make the total current of this branch equal the
total current of the other. The value of the re-
sistor in ohms should be

5.3

o 3}
k =T

where I, is the greater total current and I the
lesser, in amperes.

This system can be applied to any number of
tubes greater than 1. A single tube will, of course,
require a simple series resistor, as shown in Fig.
1B. The value of this resistor in ohms should be

= 63

R = i ’
where [ is the ruted filament current of the tube
in amperes.

In this revision of the filament wiring, it is
obvious thut only one side of one group of tila-
ments may be grounded to the chassis. One side of
this group and both sides of the second group
must be insulated from the chassis. — D.H.AI.

IS YOURS ON FILE
WITH YOUR QSL MGR2



A Six-Meter Club Project

Andrews Electronic Association Builds 5§0-Mc. Gear
on Production-Line Basis

BY JOHN P. DRUMMOND,* W3YHI

HE Andrews Electronics Assn., Andrews Air
TForce Base. Md., recently took on the con-

struction of 6-meter rigs as a club project.
As a result, cleven stations are making their
50-Mec. debut near Washington, D. C. All but
one are entering the v.h.f. ranks through this
project, and more are expected to follow shortly.

This work was undertaken as a result of many
fuctors. Members had long agreed that a project
was needed to stimulate club interest. There were
as many ideas as to what its nature should be
ay there were club members. Opening of the 6-
meter band for Technician operation was then in
prospect. AEA had previously considered a 2-
meter project to provide improved local com-
municuations for the club’s “ Windbagger's Net. "’
but there was obvious need for more activity on
50 Me. Previous club experience in sports car
races and in providing communications of an
emergency nature had emphasized the need for
more suitable equipment. The v.h.f. bands ap-
peared to provide the best solution. but none
of the equipment owned by the members could
be used for v.h.f. work. The 50-Mec. band seemed
like the optimum frequency, as it would be casicr
to construct equipment and better local range
could be expected with simple antennas thau on
144 Me. Then there was the technical challenge
of potential TVI with fringe-area reception of
Channel 2 from Raltimore. AKA’s previous
stand had been in favor of opening both 2 and
¢ meters to Technicians. Although AEA opposed
the ARRL position against opening 144 Me. to
Technicians, it accepted the league's decision
und was prepared to support the will of the
majority actively.

The usual problems were involved in getting
a group to tackle u new problem. Again there
were nearly as many ideas us members. Some
were not interested in 50 Me.; some had no
construction experience: others had no place
to work. A questionnaire was made up to deter-
mine the general characteristics of the cquip-
ment desired by the majority and their willingness
to assist each other in a codperative production-
line assembly project. "The writer was given the
task of designing and building a pilot model of
the transmitter. The poll of the members had
indicated that a unit of 15 to 20 watts input was
desired. It was to be of simple design, rugged,
and inexpensive to build, ay each member was to
pay for his own.

The model transmitter was huilt and a major
portion of one meeting was devoted to an “‘on-

*¢ Hq., AACS, AAFB, Washington, D. C.
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the-air”’ 50-Mec. session with W30JU, during
which Rick did an excellent job of answering
questions thrown at him by the AKA member-
ship. The thoroughness of W30JTU’s sales talk
was proven that sume night when AKA voted to
proceed without delay.

For cconomy reasons, the transmitter was
designed largely around parts stripped from
AN/ARC-4s, us we had a source of these units.
The final design met the simplicity requirement.
It employed a [2AT7 overtone oscillator-doubler
driving a 2E26 final amplifier. The modulator
is a pair of 61.6s driven directly from the micro-
phone transformer. Input runs around 20 watts.
A list was made of the parts and tubes which
had to be purchased.

Ten members immediately indicated the desire
to build similur transmitters and they put their
cash on the line to prove it. The base hobby

The finished product, a 50-Mec. transmitter complete
with modulator. The r.f. scction is similar to Handbook
design, but modified to make use of available surplus

parts. (USAF photas)
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shop was selected as a site for construction, and
one member was nominated to purchase the parts.
Special meetings were set up for every Friday
night to carry the construction through to com-
pletion. The meeting then adjourned and the
committecs swung into action.

Sufficient ARC-48 were rounded up to provide
the parts sources. The writer drafted a step-by-
step instruction sheet for removal of the parts to
be used, and both were distributed among the
members in advance. To the amazement of
those who felt that the project would not eatch
on, more than 75 per cent of the membership
showed up the first night, loaded with tool
boxes and ready to work. Club Prexy W3TPT
staggered in bearing a large carton with the pur-
chased parts and announced that he’'d cleaned
the local dealers out. The final cost per transmitter
was less than $10.

‘Workers were ussigned to places in a production
line headed by WARVBE, who had previously
made u template for the chassis. Hacksaws, drill
presscs and soldering irons were manned and
we were under way. The chassis work (usually
the toughest construction job) was accomplished
in a surprisingly short time as a result of the pro-
duction-line techniques and the availability of
willing hands. All chassis were then run back
down the line for the mounting of parts and pre-
fubricated assemblics which had been prepared
by other members. Wiring was done by following
simple step-by-step instructions prepared by the
writer in the manner used by the Heath Co. for
their kits.

Although this project is not ui this writing
fully completed, it has caused considerable com-
ment in the Washington area. A number of re-
quests have been received for information on the
transmitter design, method of starting the proj-
cet, ete. Certainly AEA can expeet some TVI
cases to pop up, but they will be sought out
and treated as necessary. A club project of this
sort for 50 Me. is not, in itself, new. Nothing new
in the way of equipment development resulted
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Members of the Andrews
Flectronics Assn, who partici-
pated in the 50-Mc. transmit-
ter construction project. Front
row, [. to r.. WN3ZTA,
W3URQ, W3RV, W3IGY,
M. P. Hixson. Middle row:
WN3ALG, W3YQV, W3YIIT,
Major Gikas, W3VRE. Stand-
ing: WADDC, W3TPT, W3-
WWQ. W3ZQD, W3UBZ,
WOQBK.
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from this one. AEA fecls, however, that the proj-
ect has accomplished several very worth-while
things to date. It has proven that a club can
take on a project type that is new to its members
and in doing so draw the members closer together
in the common cause. It has also proven our
democratic principles of majority rule can be
accepted with good grace und that unity can
exist within the amateur ranks — even among
those who “lost” an issuc.
We'll be secing you on 50 Me.

Silent Keps

IT 1s with deep regret that we record the
passing of these amateurs:

WIAFB, Ray C. Lowery, West tlartford, Conn.

W2AET, ex-W1CMR, Louis E. Robitaille, Bayside,
L. I, N. Y,

W2LDG, Charles G. Zacpfel, Irvington, N. J,

WN3BCQ, Glenn C. Bream, Gettysburg, Pa.

W3GYV, ex-W8GU, F. Dawson Bliley, Erie, Pa.

W3Y DI, Robert H. McBride, Butler, Pa.

ex-W4DBC, Ralph G. Kingston, Ft. Myers, I'la.

KIN6BXD, Robert W. Fuller, Chico, Calif.

‘WAGOVM, Abraham W, Turkel, San Francisco,
Calif,

W7JTF, William J. Dobyns, Tacoma, VWash.

W7JFQG, Napolcon J. Tremblay, Tucson, Ariz,

W7NK, Francis J. Brott, Scattle, Wash.

W7RYP, Chestcr J. Markl, Phoenix, Ariz,

WN7ZSK, Paul R. Potter, Colville, Wash.

WSLOH, William H. Sutton, Detroit, Mich.

‘W8UZU, William F. Dickmann, Canton, Ohio

WOAUR, Earl F. Kell, Aurora, I,

WHCTFL, Albert W. Hodge, Kansas City, Mo,

WOPUF, William J. Aitchison, Warren, Minn,

VE3QB, W. A, Knowles, Lanark, Ont.

DL3OP, Rudolph Lictland, Rendsburg-Budelsdorf

IPL1XF, Werner Slawyk, Grossheide

F3AK, Maurice Nardeux, Loches

F8PH, Marie-Claire Jeannaud, Gujan Mestras,
Ciironde

(GW5WTU, Douglas A. Low, Cardiff, Wales

OH2ND, Erkki Kairenius, Helsinki

(ON4HD, Henri R. Deceuninck, Emclgem-Izegem

VU2GB, G. A. V. Ballantyne, Bombay

YVHBE, Carlos Lenfant, Chacuo, Miranda
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o flecont fquipment —

The Viking Adventurer

which, while no doubt having special appeal

to Novice licensces because it is erystal-
controlled and operates at a 50-watt final-ampli-
fier input level, also would be useful as an exciter
for a higher-power amplifier in the 3.5- to 28-Me.
bands. The power output should be ample for
driving a tetrode of fairly large power input. The
aluminum cabinet has been designed for good

THE “Adventurer” is a small transmitter

»

The “Adventurer” is a two-tube 50-
watt input transmitter covering the
amatcur bands hetween 3.5 and 30
Mc. The dual-range milliammeter
(0-20 and Y-200 ma.) can be switched
to read ecither grid current or plate
current in the final amplifier. The cons
trol at the upper right is for the 700-
upf. variable output capacitor of the
amplifier pi network. 'T'he slide switch
just below it cuts a 700-uuf. fixed cap-
acitor in parallel for additional output
capacitance.

»

shiclding and the 115-volt and keying leads (the
only ones that have external connections) arc
fitted with harmonic filters for the T'V frequen-
cies. The transmitter is available only in kit form,
and the only accessories required are u key and
crystals.

There are two r.f. tubes, a 6AG7T oscillator and
807 umplifier/doubler. The oscillator uses the
Pierce-type circuit with the crystal connected be-
tween grid and screen, output being taken from
the plate. Conventional parallel tuning with ca-
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pacitive coupling to the 807 grid is used in the
oscillator plate circuit. The 807 plate tank is a
pi network with constants selected so that loads
ranging 50 to 600 ohms can be fed. In both tanks
the various bands are covered by tapped tank
coils, the unused portions of which are shorted
out by the bandswiteh. Both coils are sectional-
wound to reduce the coupling between the active
and shorted portions and thus minimize losses in

«

The oscillator and amplifier
tank coils are wound on ceramic
forms, with sections for the vari-
ous bands separated as shown to
reduce losses. ‘The higher-fre-
quency sections are space-wound.
T'he phono-type connector at the
left on the rear lip of the chassis is
for coaxial output from the ampli-
ficr tank.

«

the “dead” turns. The oscillator and amplifier
switch scctions are ganged, but are separated by
a shield partition to prevent unwanted coupling
between the two circuits.

In the mauin, the r.f. circuits conform to stand-
ard practice and are quite straightforward. The
oscillator operates straight-through on the 3.5-
Me. band, 80-meter crystals being specified (al-
though presumably a 160-meter erystal could be
used for this band if one happens to be available).
For 7-Mec. operation, either 80- or 40-meter crys-
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tals may be used, with frequency doubling in the
oscillator plate circuit in the former case. Forty-
meter crystals are recommended for 14-Mec. and
higher-frequency operation; the oscillator doubles
for 14-Mc. operation, triples for 21 Me., and
doubles for 27-28 Me., where the 807 is also used
a8 a frequency doubler. On 21 Me. and all lower-
frequency bands, the 807 operates as a straight-
through amplifier. Since the driving power tends
to become excessive on the lower frequencies, 4
2700-ohm I-watt resistor is connected betwecn
the 21-Mec. tap and the cold end of the oscillator
tank coil (shorting for the higher frequencies
moves progressively from the cold end) to absorb
some of the excess power. This arrangement re-
sults in reduced ‘‘swamping” hy the resistor on
14 Me. particularly, and cuts out the additional
loading entirely on 21 Me.

Simultaneous cathode keying of both tubes is
used in the “Adventurer.” There is no built-in
provision for shaping of the keying waveform.
VFO-input terminals are provided, connecting

between the 6AGT stage grid and ground.

Plate and heater power are hoth obtained from
the same power transformer. The rectifier is a
5U4G, working into a capacitor-input filter con-
sisting of two capacitors and a choke. The output
voltage is approximately 450 at a full-load current,
of 150 ma. Power leads are brought out to an
octal socket on the reur chassis apron so the power
supply can be used for other purposes if desired.
The transmitting tubes remain connected under
these conditions, but the full d.c. output is avail-
able for external use if the key igs left open. To
use the maximum available heater current of 2
amperes externally requires removing the oscil-
lator and amplifier tubes from their sockets. The
same ‘‘accessory”’ socket can be used to operate
a device of low power consumption. such as a
VFO, with the transmitter in full operation.

The panel size is 73§ by 1034 und the trans-
mitter i8 814 inches deep. Like other Viking units,
the ““Adventurer” is a product of the E. F. John-
son Company, — G.G.

Models 650 and 651 Matchmasters

equipment incorporating a dummy antenna,
standing-wave ratio bridge, and r.f. power
meter in one unit. It is made in two impedance
levels matching the two commonly-used types of
coaxial line, Model 650 being set up for 52-ohm
lines and Model 651 for 73-ohm lines. The dummy
antenna, which uses noninductively-wound wire
resistors, has u continuous rating of 100 watts und
an intermittent rating of 125 watts. Power in the
dummy antenna is measured by means of a
rectifier-type voltmeter, using a 1N34, connected
through a voltage divider across the dummy load.
The essentials of the dummy antenna and
s.w.r.-bridge circuits are shown in the accompany-
ing diagram, in which the power-reading volt-
meter and switching details have been omitted.
One interesting feature is the compensating cir-

THE B & W “Matchmaster” is a picce of test

The “Matchmaster™ is a combination of dummy au-
tenna, r.f. wattmeter, and s.w.r. bridge, and is useful for
testing and adjustment of transmitters and antenna sys-
tems. Dimensions are 8% by 814 by 634 inches.
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cuit for the dummy load, consisting of 7, (2
spaced turns 34 inch in diameter) and the 100-uuf.
variable capacitor. The purpose of this circuit is
to reduce reactive effects, particularly at the high-
frequency end of the useful range of the instru-
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Basic circuit of the “Matchmaster” dummy antenna
aond s.w.r. bridge.

ment, and to provide a means for adjusting the
resistance to the proper value. The adjustment is
an internal one and is made at the factory.

The s.w.r. indicator uses the well-known re-
sistance-hridge circuit. 11, R, and R3 ure equal
resistors having a value the sume us the charac-
teristic impedance of the line to be matched. R4
and Rg are identical and are of high value com-
pared with the other three, [is being used to iso-
late the d.c. meter circuit from the r.f. bridge, and
I’s to balance the shunting ecffect of R4 The
10,000-ohm variable resistor is for setting the
meter sensitivity to conform to the power taken
from the transmitter. The instruction book states
that power inputs between 10 and 100 watts will
permit proper operation of the bridge.

An innovation in the bridge circuit is the use
of a ballast lamp, 27, to maintain the r.f. voltage
applied to the bridge ut a reusonably-constant
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Inside view of the “Matchmaster.”
Six noninductive wire-wound resistors
in parallel form the dummy antenna.
‘I'he variable capacitors at the lower
right are used in frequency-compensat-
ing circuits for the dummy antenna
and wattmeter voltage-divider.

»

value when different loads are connected to the
output terminals. The ballast, a GE 15-watt 120-
volt minijature-base lamp, would scem to be a
worth-while addition to such a bridge when no
other means is used for keeping the input voltage
constant (the importance of this has been stressed
many times in both QST and the Handbook, when
reasonable accuracy is to be attained in s.w.r.
measurement,).

A three-position switch is used for the various
functions. In one position the d.c. instrument, a
0-1 milliammeter, .is connected to the line r.f.
voltmeter for power measurement. In this posi-
tion the s.w.r. bridge and output conncctor are
disconnected. In the second switch position both
the dummy load and s.w.r. bridge are connected
to the input terminals and the milliammeter is
switched to the bridge-indicator circuit, while the
output terminals are still disconnected. This posi-

tion permits adjusting the meter reading to full
scale for subsequent s.w.r. measurement. The
third switch position adds a connection between
the bridge and the output terminals, giving the
s.w.r. reading. Since the dummy antenna is per-
manently connected in all three switch positions
and the 8.w.r. bridge is of the low-power type, the
“Matchmaster” cannot be left in the line after
tests and adjustments have been made.

The dummy antenna is specified to have a
standing-wave ratio of 1.2-to-1 or less at all fre-
quencies up to 30 Me., and the power meter will
give useful readings at frequencies between
500 ke. and 30 Mec. - G.G.

A R.R.L. QSL BUREAU

The function of the ARRL QSL Bureau system
is to facilitate delivery to umateurs in the United
States, its possessions, and Canada of those QSL
surds which arrive from amateur stations in other
parts of the world. Its operation is made possible
by volunteer managers in each W, K and VE call
area. All you have to do is send your QSL man-
ager (see list below) a stamped self-addressed en-
velope about 414 by Y14 inches in size, with your
name and address in the usual place on the front
of the envelope and your call printed in capital
letters in the upper left-hand corner.

W1, K1 —J. R. Baker, jr., W1JOJ, Box 232, Ipswich, Mass.

W2, K2 — H. W. Yahnel, W2SN, Lake Ave., Helmetta,
N.J.

W3, K3 — Jesse Bieberman, W3KT, Box 34, Philadelphia 5,
Penna.

W4, K4 — Thomas M. Moss, W4HYW, Box 644, Municipal
Airport Branch, Atlanta, Ga.

W5, K5§— Oren B. Gambill, W5WI, 2514 N. (Garrison,
Tulsa 6, Okla.

W6, K6 — Horace R. Greer, W6TI, 414 Fairmount St.,
Qakland, Calif.

W7, K7 — Mary Ann Tatro, W7FWR, 513 N. Central,
Olympia, Wash.

W8, K8 — Walter k. Musgrave, WBNGW, 1294 E. 188th
St., Clevelund 10, Ohio.

W9, K9 — John F. Schneider, WYCFT, 311 W. Ross Ave.,
Wausau, Wisc.
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W@, Ky — Alva A. Smith, WPDMA, 238 Kast Main St.,
Caledonia, Minn,

VE]l — L. J. I'ader, VE11Q, 125 Henry St., Halifax, N. 8.

VE2 — Harry J. Mabson, VE2APH, 122 Regent Ave.,
Beaconsfield West, Que.

Leslie A. Whetham, VE3QE, 52 Sylvia Crescent, Hamilton,
Ont.

VE4 — Len Cuff, VE4LC, 286 Rutland St., St. James, Man.

VE5 — Fred Ward, VE50P, 899 Connaught Ave., Moose
Jaw, Sasgk.

VE6 — W. R. Savage, VE6EO, 320 15th St., North Leth-
bridge, Alta.

VE7 — H. R. Hough, VE7IIR, 2316 Trent St., Victoria,
R. C.

VE8 — W. L. Geary, VE8AW, Box 534, Whitehorse, Y. T.

VO —- Ernest Ash, VO1A, P. O. Box 8, St. John's, New-
foundland.

KP4 — E. W. Mayer, KP4KD, Box 1061, San Juan, P. R.

KH6 — Andy H. Fuchikami, KH6BA, 2543 Namauu Dr.,
Honolulu, T. H.

KL7 — Box 73, Douglas, Alaska.

KZ5 — Gilbert C. Foster, KZ5GF, Box 407, Balhoa, C. Z.

ARE YOU LICENSED?

® When joining the l.eague or renewing
your membership, it is important that
you show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
vour classification.
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What About the Low-Frequency
Harmonics?

A Serious Problem for the Amateur Newcomer

BY CHARLES L. WOOD,* W2VMX

e Although most hams these days worry
about TVI from their v.h.f. harmonics,
W2VMX points out that even more
serious trouble can be caused by the low-
order (sccond, third, ete.) harmonics
that may interfere in channels used
by important communications services.
This should be of special significance
to the Novice working on the 80- and 40~
meter bands, since the second har-
monics fall outside the bands assigned to
amateurs.

HE problem of harmonics in amateur radio
Tis by no means limited to the matter of TVL

The v.h.f. harmonies which so irk the
XYL and the neighbors have simply received
more attention in recent years. Yet there are
many hams on the air today radiating strong
signals, outside amatcur bands, thut do not
hother TV sets. Too often, the first inkling of
trouble in these cases is o letter from the FCC.
ARRL Official Observers are sending many post
cards to amateurs in this category. It is sincerely
hoped that this service will suve many hams
from FCC notices. Our station alone has seut
cards to several hundred different amateurs heard
outside amateur bands in the last few years.
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If you would have first-hand knowledge of the
situation, sweep the spectrum from 7350 to 7500
ke. on any Sunday afternoon. We have heard
harmonics so thick in this region that some
stations couldn’t be copied because of harmouic
QRM from others.

Cranted that a problem exists, what are we
going to do about it? Let's begin by asking where
this unwanted encrgy comes from. A harmonic
frequency is simply an integral multiple of some
given frequency called the fundamental. For
instance, if your transmitter operates on 3705
%609 Park Ave., Collingswood 7, N. J.
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ke., the second harmonic is at 7410 ke., and
the third is at 3 X 3705 or 11,115 ke. Regardless
of the kind of transmitter you use, whether
homemade or store-bought, small amounts of
energy at these harmonie frequencies are present
in your final tank along with the useful energy
at the fundamental frequency. Such energy can
create problems whenever (1) there is a large
amount of harmonic energy gencrated or (2)

--CAN CREATE,
PROBLEMS

when conditions exist under which the hiurmonic
emergy may be easily radiated. Either condition
alone may be bad; the combination is an invita-
tion for FCC uction.

The files of our station contain quite a number
of letters and comments from the stations to
whom we have sent ARRL Official Observer
cards. These letters show that the chief reasons
for the harmonics we have heard are, in order,
carelessness, ignorance of the situation, and the
inability to correct the problem. Let's go through
the most common mistakes and sce whether we
can avoid these pitfulls.

Use a Wavemeter

The first question in chasing low-frequency
harmonics should be this: To what band is the
final tank ecircuit tuned? Nany Noviees are
building bandswitching rigs. Many others have
built, rigs in which the final tank capacitor,
without any change in the tank inductor, will
tune, for instance, to both 3.7 and 7.4 Me. In
the case of the bandswitching transmitter, the
danger always exists that the operator will,
without thinking, leave a 3.7-Mec. erystal in
place when the bandswitch is turned to the 7-Me.
band. A frequency-doubling uction takes place
and the full output of the transmitter is then
radiated on a frequency outside the amateur
bands. In the cuse of the trunsmitter which will
tune both bands without replacing the inductor,
the operator must at all times beware of the
resonance point which uses the lesser capacitance
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of the tuning capacitor. A special case of this
same trouble may exist where the transmitter
is operated from a erystal or VFO in the 160-
meter region. Tn such a transmitter it is some-
times possible to tune s multiplier stage to the
third harmonic around 5.4 Me., instead of the
intended second harmonic neur 3.7 Me. Again,
it sometimes happens that the output of a
doubler stage tuned to 3.7 Me. may contain
sufficient energy at 5.1 Me. to drive a final so
that it will show a pronounced dip at resonance
at 5.4 Me.

What can be done fo muke sure the final is
tuned to the right band? The FCC regulations
provide that the frequency of the transmitter
must be checked from time to time. Unfor-
tunately, we can't rely on the receiver to tell us
about harmonics. If we have a 3.7-Mec. trans-
mitter right next to the recciver, we will probably
hear a signal everv 3.7 Me. right up the dial.
The instrument we need to he sure of the right
hand is called a wavemeter. An excellent unit
that can be built for just o few cents was de-
scribed in QST recently, complete with o cut-out
dial.! A more elaborate and more sensitive
instrument was described by another author

«-USE A WAVEMETER

in the February issue of this year.® The latter
cun be used to indicate the presence of very small
amounts of harmonic energy at 5.4 and 11 Me.

Tank-Circuit Q

If we find that the final tank is not tuned to
the right band, the necessary correction is easy
enough. If the tank is tuned to the right place
but there is cnough unwanted energy to give an
indication on the wavemeter, this is another
problem. Then we must find out whether the
unwanted signal is coming from the final or from
some previous stage. Always correct the trouble
on the lowest power level.

High-Q tank circuits will minimize harmonics
in lower-level stages. Harmonic generation in
amplifier stuges can be minimized by reducing
drive to the lowest practical level. Consult

! Smith, *“7The Mecasuring-Cup Band-Spotter,” QST,
Sept., 1952.

? McCoy, *“The Baking-Pan Wavemeter,” QST, Fcb.,
1955.

3 Also see McCoy, **A 5-Band Antenna Coupler,"” QS7,
April, 1955.

4 Although the minimizing of the number of turns in the
link coils is desirable in reducing harmonic output, it has
Lbeen puinted out previously in ¢S7' that adequate vutput
coupling sowetimes requires @ larger link winding than
that supplied by coil manufacturcrs. This is particularly
true when working into higher-imupedance lines, such as
300-ohm ‘I'win-Lead. — Eb.
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the Handbook for proper grid drive, and do not,
exceed this figure. These are just two of the
ways to help cut harmonie generation in the
transmitter. After we have worked on this
angle, we will probably want to ask if we can
cut down the radintion of unwanted frequencies.
The answer in most cases is yes.

Antenna Coupler

Let’s make up our mind that some sort of
antenna-tuning device is always in order, not
only to get the greatest efficiency from the ra-
diator, but also to cut down spurious signals.
€iood designs are given in the Handbook,® and
many excellent commercially-built units and kits
are on the market. Where tuners provide for a
grounding arrangement, this should always be
the very best and most direct ground. One
special precaution is in order, based on reports
we have received. Don't overcouple the trans-
mitter to the antenna or tuner! Beginners some-
times get the idea that the more turns there
are in a link, the more r.f. will be coupled to
the untenna. As a result, we have heard of links
of ten and twenty und cven thirty turns. Re-
member that such an arrangement is not ounly
a link but a very effective capacitive-coupling
device — something harmonics love like mice
love cheese. Any two picees of metal separated
by an insulator form a capacitor of sorts, whether
these be flat plates (as in an air variable) or
rolled foil (as in a paper ecapacitor) or in coil
form. Notice commerecially-made coils for the
40- and 80-meter amateur bands. Usually these
have only two turns, or three at the most.*

Measures which you have probably already
taken in connection with TVI will also help with
vour low-frequency harmonics. For example: A
Faraday shield in the finat tank link, coax from
this link to the shielded antenna tuner, and a
shiclded link in the tuner unit itself, grounding

~-HARMONICS
SO FoRk It

of center taps of coils in balanced systems,
and the like, ure all beneficial. A low-pass filter
will not have any cffect whatever on low-fre-
quency harmonics, since it is usually designed to
puss everything below 30 Me.

There are always a few special cases, and it
may be that vour rig secems to radiate unwanted
signals despite everything that you have done
to it. This is u good place for a huddle at the
locul club, us two heuds are usually better than
onc at this point. If it is a manufactured item,
write telling the maker exactly what happens,
and follow his suggestions curcfully. If your

(Continued on page 1268)
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The Buffalo Area RACES Organization

Getting Organized for Civil Defense Service in Erie County, N. Y.

BY C. E. JOHNSON, JR.,* W2PPY

¢ In past QSTs we have given you much
information and advice on how to get
set up for RACES. This article will tell
vou about Erie County’s working organi-
rvation, how it got that way and why.

county in the United States and has un area

of 1042 square miles. There are three cities
within its boundaries, namely, Buffalo, Lacka-
wanna and Tonawanda with a total population
of approximately 1,000,000 pcople.

The task of establishing suituble RACES nct-~
works within a county of this size was a formida-
ble ane. ‘The local civil defense direetor required
communications via amateur radio from one end
of the country to the other. The terrain in the
county ranges from flat to extremely hilly and the
problems of reliable communications were many
and varied.

Qur first. task was to decide how and on what
frequencies the required networks wonld be estab-
lished. A quick check of the RACES frequencies
available to Eric County showed we had 10-, 6-
and 2-meter frequencies available. After much
discussion it was decided to build our networks
around 6 and 2 meters, although there were many
{0-meter mobile units available. Ten meters had
heen found undependable for short-range com-
munications. In the civil defense test of 1953 this
band opened up and stations from all parts of the
country were calling our main coutrol station
causing confusion and chaos.

Krie County has two control centers, four zone
headquarters, six aid check points and fifteen
township report centers. The main control center

:EWRIE county, New York, is the 13th largest

_“-‘ARadio Officer, Erie County Civil Defense, Room 218,
City Hall, Buffalo, N. Y.

is located in the town hall in Lancaster, N. Y.
This station, and its alternate, are able to oper-
ate on any RACES frequency assigned to Erie
County by state civil defense. Three six-meter
nets are controlled by 17-watt transmitters feed-
ing ground-plane antennas: the Zoune Headquar-
ters Net on 53.6 Me.; the Aid Check Point Net,
50.6 Mec.: and the Support Area Net on 53.74
Me. This small amount of power scems ample for
the distance to be covered. All other nets are
controlled by 100-watt crystal-controlled trans-
mitters feeding ground-plane usntennas on 2 me-
ters. One transmitter handles mobile control for
the NE and SW Zone Ileadquarters on 145.200
and 145.320 Me. respectively. A similar trans-
mitter is used to control the mobile units for the
NW and SE Zone Headquarters operating on
147.000 and 147.120 Me. respectively.

The Township Net operates on a frequency of
145.440 Me. and the State Command Net, which
is the main link between the target ecity and the
N. Y. State C.D. Headquarters in New York
City operates on a frequency of 145.680 Me. Any
tratfic for State is relayed via this net to a high-
powered station called Area ‘Ten Control Station,
on 3509.5 or 3993 ke. located outside of the target
area. There are two spare transmitters available
at each Control Center.

The main target city, Buffalo, is divided into
four zones. These zones arc actually fully equipped
control points with each serviee represented.
lsach of our zonc Headquarters hus a RACES
installation eapuable of controlling any of nine
mobile units assigned to it, or.of contucting the
Control Center should the need arise. The mobile
control transmitter is 100 watts and the unit for
contaeting Control Center i8 17 watts, both using
ground-plane antennas. On 2 and 6 meters re-
specetively the mobile units are small, compact

(Conlinued on page 120)

(Left): 'The EC and Radio Officer does his operating chore along with the rest of them. Here W2PPY aperates one
of the transmitters in the Eric County Control Center. (Right): The Zone Control Centers are busy places in any
drill or test, as they will be if the real thing comes. This is Northeast Zone Control, with (L. to r.) operators Larry
Thomas (non-amateur), K2GJP, K2HJB and K2GUG. Looking over their shoulders is K2DVD, Chief of Zone

Ciommunications.
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(Untted Press Photo)

The ARRL National Emergency Codrdinafor’s Report of the League’s
Participation in FCDA’s Yucca Flat Atomic Test Observer Program

BY GEORGE HART, WINJM

““The shot is on!”

None of us really believed it. There had been
too many such announcements during the pre-
vious nine days to have this one stir up any excite-
ment. All it meant to most of us (that is, those of
us who were still waiting) was another wearying
bus ride to the AEC’s Nevada Test Site, 90 miles
away, probably to be followed by another last-
minute postponement. By this time, we were
hardened to such disappointment. Already we
had journeyed to Yucca Flat threec times, stood
around in the freezing cold (and once in the
freezing rain), went completely without sleep,
exeept what we could snatch during the bus ride,
only to be returned to Las Vegas without having
scen anything except a lot of dry desert.

It was Wednesday evening, May 4th. T'0 most
of us ohservers, the weather looked favorable.
There was very little breeze und visibility was
good. A scattering of high cirrus clouds was ex-
peeted to dissipate before morning. Onee before,
just a week ago, the weather had looked exactly
like this, su we weren’t too optimistic. Neverthe-
less, at 0400, the announcement was made that
the shot was “on.”” Our long days of waiting
gscemed about to pay off. We kept our fingers
crossed.

The time from then on flew rapidly. At 0430
daylight started to appeur in the east, but it was
still quite dark to the north, in the direction of
the shot tower. At 0500, observers and media
(press, radio, TV, etc.) personnel started shifting
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around to find better vantage points to watch the
shot. At 0510 minus thirty seconds we adjusted
our high-intensity dark glasses (through which
ordinary sunlight is scarcely visible) and listened
to the countdown over the public-address system.

The ‘‘Shot’’

At exactly “zero’’ there came 4 blinding white
flash (bright yellow through our glasses) and a
sudden wave of heat. After three seconds we cau-
tiously removed our glasses and watched the
fireball form into its typical mushroom and fade
through the color spectrum, from yellow to orange
to red and finally to purple. Within fifteen scconds
all that was left was a gigantic black mushroom
with a whitening cap (ice crystals). This cap grad-
ually detached itself from the rest of the mush-
room and, rising gradually, it turned brown. Just
beneath it a scraggly black cloud was forming,
and at the bhase a cottony gray cloud of dust was
spreading rapidly. The brown cloud, highly radio-
active particles remaining from the shot tower,
rose rapidly and approached the ubserver urea.
When it reached 10,000 feet, however, it was

® At the invitation of FCDA, the League
sent its NEC to take part in Operation
Cue. Some of his observations. including
participation by amateurs, are presented
herewith.
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caught in a “sheur”’
end of an hour, it was no longer visible. The black
cloud, also radioactive hut lcss so. rose more
slowly and was eventually also dispersed. The
gray cloud of dust spread laterally until it covered
an arca many miles in diameter, eventually per-
meating our observer area; the radioactivity in
this dust cloud wus suid to be negligible.

The shock wave, arriving completely unan-
nounced ubout forty seconds after zcro, took
most of us by surprise. It was a verv sharp and
sudden *blam!” rather than the deep rumbling
we had expected. At our distance it was not
strong enough to knock anybody over, but it
startled many ohservers and stirred up a con-
siderable amount of dust.

Mass Feeding

Now the muss feeding teams, which had been
feeding us coffee and doughnuts all night, swung
into action to feed us breakfast. These people,
coming from all over the United States, were
purt of the Civil Defense Field Exercise group
which was stationed at Mereury, Nevada. They
also fed us a good substantial lunch on the follow-
ing day on shot-plus-one tour of the forward
area.

Hams in Forward Area

The group of voluntcers who were stationed
in the forward area 10,500 feet from ground
zero joined us for bremkfast. There were two
amateurs among them (out of sixteen people) —
W2TII, from Newark, N. Y., and W6LYF, from
San Diego, Culif. They both uppeared somewhat
shaken up, but otherwise little the worse for their
experience. Howard, W2TII, was left without
appetite for breakfast, so we dined on one of the
observer benches with WOLYF and had o very
pleasant chat. Since then, we have asked bhoth
of them for a brief paragraph describing their ex-
pericnees in the forward trench. Kach supplied
us with more than that, so we had to condense
them to the following:

WeTIl: “The most blinding light I cver saw,
equal to 100 suns, was projected into the bottom
of the trench. . . . I becume conscious of the
trench shaking from side to side. . . . Dirt fell
in from the sides. . . . A terrific BANG split the
air, sceming to come from everywhere overhead.
. . . All sorts of debris was flying over our trench.
... Then the command ‘Out of the trench!
. . « Two of the Jeeps had their lights turned on
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Part of the California Communications Cara-
van. Eight amatcurs werc in the crew of 25
who manned these units. ‘I'he buses, completely
cquipped with spotlights, Hoodlights, p.a, sys-
tem and multitndinous transmitting equipment
(note the whips), were used for eontrol purposes.
Radio cars were assigned to ¢.d. serviee chiefs.
All these units operated with the C.D. Field
Exercises and were stationed at Mercury,
Nevada.

¢

by the blast. . . . As the base of the atomic
¢loud approached menacingly, we loaded into our
Jeeps and got out of there.” W2TII is RACES
Radio Officer for Wayne County, N. Y. He
carried a Gonset transmitter into the trench with
him.

WeLYF: ¢ ‘Shot’ time found us knecling in
trench with fiber glass helmets, goggles and respi-
rators in place, hands covering our cyes and hold-

-

W2TIT and WOLYF, very much as they looked after
emerging from the trench at 10,500 ft. from the shot
tower. They were among 16 volunteers at that point.

ing our breath. Could sec the light from shot
through covering. Earth started to rumble (like
an carthquake) and then came shock wave. Rocks
and dirt fell into trench, then caume the noise of
the blast, loud and sharp. At shot plus fifteen
seconds, we were stunding in trench looking at
the enormous cloud, brown with pink tints, rising
before us. At shot plus five minutes we were in
Jeeps headed for Media Hill six miles away and
breakfast.” WOLYF is Radio Chief for California
Region 10 (San Diego and Imperial Countics).
At Operation Cue, he was u member of the
California communications team which provided
communications for FCDA-sponsored field cx-
ercises before and after the shot.
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Post-Shot Briefings

The day following the shot we made our last
(sixth) trip to Yucca Flat, for most of us com-
pleting a total of over 1000 miles of travel in the
buses provided. The purpose of this trip was to
observe the destruction of “Doom Town” by the
atomic blast. From a communications stand-
point, let it be said that radio equipment stands
up well under an atomic blast, provided it is
not much closer than u mile from ground zero.
Bven then, if properly protected by shelters,
it has a good chance of remaining in operating
condition. A 250-watt broadcast transmitter in-
stalled in one of the steel-reinforced conerete
block houses at the 4700-foot line wus in actual
operation on the Conelrad frequency of 1240 ke.,
using the call KO2XBM. This rig, sponsored by
RETMA, was in operation until five minutes
hefore the blast. After the blast it did not return
to the air immediately, but the trouble was found
to have been power failure; the cquipment re-
mained in operating condition and returned to
the air shortly after the blast.

Other radio communications equipment in
this and similar houses was found to be undam-
aged and still in working condition. Of the two
towers closest to the blast, the guyed standard
broadcast tower remained standing, ualthough
very slightly bowed. The unguyed 120-ft. tower
had been broken off in the middle.

“Doom Town” had become **Survival City,”
but not everybody survived. ‘‘People” (manne-
quins, of course) in the open didn’t have a chance,
what with the combined ctfects of heat. radiation
and blast, cach lethal by itsclf. Those in the
above-ground parts of the various houses were
killed ecither by blast or missiles. Only those in
bascment shelters survived, although many were
injured. Naturally, the closer to ground zero the
greater the destruction. Normally-constructed
houses 4700 ft. from ground zero wcre reduced
to rubble, but the specially built concrete-and-
steel block houses stood up well.

Amateurs in Field Exercises

There were a few amatcurs in the observer and
media groups, but most of them were amateurs
incidentul to some other capacity. The real com-
municating was done by the Ficld Exercise group
stationed at Mercury, just a few miles from the
shot area. This included amateurs bhelonging to
the California communications team, which came

¢

A snapshot of the “shot” tower
(background) from 4700 ft. away.
(Other installations in view are test
installations. The 500-ft. tower was
unguyed, 2/ square at the buse,
equipped with clevator, cost about
$250,000. Nothing, but nothing, was
left of it after the blast.
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in convoy from Sacramento starting on April
17th, traveling via Los Angeles and picking up
members along the way. Personnel in the convoy
numbered about 25, including the following ama-
teurs: H6s JN ASI RLB CIS LY CV OU and
WYT. Equipment consisted of two completely-
equipped communications buses and several cars
(sec cut) operating in the Disaster Communiea-
tions Service (1761.5 ke.) and 47 Me. During the
period of the actual exercise, no amateur fre-
quencies were usced. One bus was stationed at the
Observer Area on Media Hill, the other at field
crew headquarters located approximately a mile
forward.

The communications gang worked hard. The
Field Excrcises were no picnic. Troubles de-
veloped with the equipment, (as they alwuys do)
necessitating long hours of trouble shooting.
Some special communications arrangements had
also to be sct up, necessitating some equipment,
changes. Most of this work was done out in the
open which, in the desert at that time of year,
means a scorching sun and swirling dust during
the day, penetrating cold dropping far below
freezing at night.

WOCIS (ex ARRL Dircctor, Pacific Division)
reccived special permission from the AEC to
use his call from one of the buses to keep in
contact with home offices in California. He
fired up one of the rigs using 813s running 250
watts to an [8foot base-loaded whip mounted
atop the bus. Power was supplied by a 3.5-kw.
generator which is standard equipment on the
huses. Much tratfic was handled, with the as-
sistance of many California amateurs, on the
Culifornia Civil Defense Net frequency of 3501
ke. and other frequencies. This circuit came in
mighty handy for getting word back home in
lieu of the greatly-overtaxed telephone facilities
through Las Vegas. In addition to personal traf-
fic, much civil defense official traffic was also
handled. W6CIS lists and wishes to thank the
following stations for having assisted in keeping
this trafic moving: W6s SWP BP SDR CLV
EAR HOR ATO JGJ CJP IZG KB WR JDG
JGQ JKW PQW IRJ KMJ, K6s JOQ DM HYT
(B and K7FXS. W6JN did much of the operat-
ing from W6CIS/7.

* * *

We wish it were possible here to impart more

fully to all readers the information picked up
(C'ontinued on page 122)
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Part ITt— 1954 Supplement to the Foreword to the
Index to Volume IV of QST

to solve, from the data appearing in Vol-

umes III, IV, and V of @QS8T, is this: how
many ‘‘tube’’ transmitters were actually in oper-
ation at amateur stations in the U. S. A. as of
approximately July 1, 19217

1t finally occurred to me that it might be inter-
esting to examine the published lists of ““Calls
Heard,” from January, 1920 (when the first ex-
press reference to a “‘tube’’ set appeared in that
department of the magazine), up to and including
August, 1921, when the lists of stations heard
during June, 1921, were published. Accordingly,
I have done this; and I have separated from those
lists the stutions which various reporters identi-
tied as using c.w., i.c.w.. buzzer-modulated teleg-
raphy, and ’phone. To give the reader some sort
of an idea of when each ‘“tube’’ station first got
into operation, I have also listed the issue and
page of QST where its call was first published
in “Calls Heard”; and I have identified the re-
porting station.t

No attempt was made to follow possible
changes from i.c.w. to c.w., or from c.w. to
'phone. I have simply listed the description of the
type (or types) of transmission, as first reported
in QST.

Unlike low-powered spark transmitlers, v.t. rigs
were potent distance-gellers. Therefore, 1 beliere
that almost all of them were rather promptly re-
ported in “Calls Heard.” A possible exception
would be the low-powered 'phone stations which
would have little range; but I doubt if many such
stations were iu existence during the period
studied.

The geographical distribution of these “‘tube”
sets, as between the nine districts, is indicated by
the list — to some extent, ut least.

‘The totals are as follows:

(‘)NE of the puzzles which I have been unable

Unlicensed . .. ........ . .. 2
Iirst District .o 83
Second District. . ...ovvvii ittt iiiiieniiiiean, 158
Third District. . . .ovveeerennniienennnrrrornnnnns 45
Fourth District. . ...ovvientiiiiiiriiinaneinnes 11
Fifth DIBEFCE. .o oo vvve ittt iriannesnenennnaes 9
Sixth District. . . ...t iiiienrinonnenss 28
Seventh District, ... .ocvvieveennnn.s 7
Eighth District evenees 126
Ninth District. ..oovvviiieniniiiaiieiinninnna. 52

Potal. ..o enen i i it e 531

In addition, 5 Canadian v.t. stations were
listed in “Cualls Heard”; and 23 short-wave
Army, Navy, commercial, or government wv.t.
stations appeured there.

As will be seen by the second table, following
the compilation of data from “Calls Heard,”
there were some addilional v.t. stations nof ap-
peuring in the published lists of ““Calls Heard”
which were referred to in the pages of QST,
between January, 1920, and August, 1921,
(January, 1920, is in Volume III; August, 1921,
is in Volume V.) The ‘“‘score” on these is as
follows:

Unlicensed. . ... sesesennn . 1
First District 12
Second Distri 4
Third District. . ... 7
Fourth istrict.....ovieieesasesenessaseansaaan o 1
¥ifth District........ ceseseceanas 3
Sixth District . . . v v veniereeeeaanas teeeccansaes 1
Seventh Distriet...o.ocvvivieieenes tevesensaes 3
Eighth District. .. coviiiiiiiiieieeesrssreneanenas []
Ninth District.......oovvveinnnanes tesesecesanias 8

Total additional stations. ....................... 46

{Including 2 not referred to hy Call-Letters)

In Canada, 3 additional v.t. stations are shown
(including one which is referred to by the name of
its owner and not by call letters).

These two lists (and the appended tables,
which give details) demonstrate that at least 577
amateur v.t. transmitters had ‘‘come onto the
air’ in the U. S. A. by July {, 1921. The ques-
tion remains: how many more amateur v.t. in-
stallations were in the United States as of that
same date?

I can only make 4 guess on this; and my best
guess is: not over another 1) — making a total
for the United States, as of July 1, 1921, of 977
amateur v.f. stations.

As of June 30, 1921, the total number of all
amateur stations licensed by the Department of
Commerce had reached 10,809. Sce page 6 of
Two Hundred Meters and Down, by the late
Clinton B. De Soto, where it is said:

. .. The Department of Commerce reported
10,809 licensed amateur stations ut the eud of the
fiscal year on June 30, 1921, an inecrease of 90
per cent. . . .

If my gucsses as to the numbers of licensed sta-
tions using ‘‘tube’ transmitters, as of the two
dates (July 1, 1920,2 and July 1, 1921), ure com-
pared, it will be seen that the indicated increase,
in the number of v.t. sets, 777 additional v.t. sets,
is 388.59%,.

I think that’s “about right.”

{ For previous installments sce following QST references;
Part I of QST — Volume 1V,"” July, 1955; “ QST — Vol-
ume I, October, 1954; Q87 - Volume II,” February,
1955; Part I of “ QST — Volume I[II,” March, 1955; Part
1T of “ QST — Volume III."” April, 1955; Part III of “ QST
— Volume III,"” June, 1955.

L Kor absolute accuracy, it probably would be necessary
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to vheck and re-check each list of **(alls Heard,” and to
transfer the items of information to punched cards; and to
run the latter through an IBM tabulator. This T have not
done; but I have tried very hard to avoid errors.

21t wus “not over 200 stations,”” as of July 1, 1920, See
“Foreword to the [ndex to Volume IIL,"” @ST for March,
1955, page 51.
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On the same premise, one amateur station in
28.59 had a “tube"” transmitter ag of July I,
1920; and one amateur station in 11.06 had one,
as of July 1, 1921,

Again, I think those figures are ““about right.”

Remember, please, that on the above subject
I cannot offer proof. All T can do is to hazard an
intelligent guess based on my recolleetion of ac-
tual operating conditions and on the data ahove
set, forth.

On another subject mentioned in my ‘ Fore-
word to the Index to Volume IV of QST,” I
would also like to add a few words:

As to the short waves (meaning those below
200 meters) there is some later evidence showing
that amateurs, in general, lacked proper receiving
apparatus for picking them up; and which shows
that this condition of affairs lasted for a con-
siderable period of time. For instance:

In the May (1924) issue of QST (Volume
VII), at page 10, Dr. A. Hoyt Taylor, Physicist,
U.S.N., in his article called “The Navy’s Work
on Short Waves,” stated as follows:

. . . Our interest in short waves is by no means
a new one. Since 1917 one of the standard waves on
board every battleship has heen 150 meters. From a
modern point of view the apparatus is pretty crude,
being a peculiar type of spark set which is now of no
particular interest; nevertheless occasionally extraor-
dinary long distances were reached with it.

Had amateurs in the last few ycars had receivers
capable of tuning down below 200 meters, we would
doubtless have had a great many reports on our trans-
mzisstons on 150 meters hy these ships. Plans are now
under way to replace this old equipment with mod-
ern tube sets of our own design. . . . {Italics added
by 8.B.Y.]

In Volume VI of QST 1 have also run across
some additional material on early amateur work
with small “tube” transmitters which was done
for the purpose of QRM avoidance; and 1 would
like to refer to it now:

At 12, March 1923, S. Kruse (Technical 12ditor
of QST), in an article entitled “Exploring 100
Meters,”” described some preliminary experi-
ments on waves about 170 inecters long, as
follows:

“, .. In the winter of 1920-21, mainly to get
away from NSF’s chopper and NAA's arc mush, we
at Washington, D. C., began to feel our way down-
ward. To our pleased surprise we found that our
regular sets would work easily below 170 meters if
anyone could be induced to get down and listen for
them. A low-powered tube set in Washington and a

small spark-tube set in Hyattsville, Md., were ahle
to work beautifully without any interference at ull
from NSF, NAA or anything else on any wavelength,
although 3RP at Hyattsville wis using only a West-
ern Electric ‘E’ tube driven by a Ford spark coil.
His signals at Washington (8 miles) were so intense
that the phones were narmally left on the table.
The other station, 3ABI, was able to work 1TS and
1QP whenever they could be induced to tune down
-— again there wus na i{nterfecrence. . . .

To those readers who are interrested to know
what type of amateur short-wave work next fol-
lowed the first ‘“dips” below 200 meters (which
were motivated by a desire to avoid interfer-
ence), [ strongly recommend close study of the
balance of this same article by Mr. Kruse. It
recites: the January (1922) tests of Mr. Boyd
Phelps, at Minneapolis, Minnesota, on 100
meters; Phelp’s later tests, in the spring of 1922
(after he had moved to Hartford, Connecticut,
and had joined QST’s staff); the January (1923)
tests between 9ZN and 1HX, 3X M, 1QP, 3ALN,
3JJ, SAPV, and the listening-station of Mr. A. L.
Budlong (at Washington. D. C.); and also the
February, 1923, tests between 3ALN, 1QP, and
YZN.

Out of these experiments® an interesting fact
emerged. On page 12, of the March, 1923, QS7T,
Mr. Kruse stated it in these words:

... Why all these logs? For this reason — in
every single test, with one solitary exception, the best
signals were heard at some wave length below (70
meters. Even if we forget sll about the decreased
interference it is possible for us to move downward,
work our antennas near their fundamentals {or
bhelow) and get better signals thru.

The early settlers have found the region of 100
meters good; they invite the amateur world as a
whole to come along. . . .

As a first step toward stimulating gencral ama~
teur interest in the wuvelengths around 100
meters, the League’s Traffic Manager, F. H.
Schnell, announced “A 100-Meter CQ-Party,”
for the nights of March 24th and 25th, 1923. (Sce
Volume VI, at 12 to 13, March 1923.) In addi-
tion, the following announcement was made by
that official (sce 13, March 1923, in Volume VI):

“. .. We ure planning a system of short-wave

test stations which will, at the same day and hour of
each week, start at 200 meters and send tests down
to 100 meters or lower. The schedule is pot ready
but. will be broadcust on 200 meters on March 3rd
and 1Uth by picked ARRL stations in each district,

(Continued on page 124)

3 Mr. K. B. Warner interjected a somewhat critical note,
re some of the experiments conducted by amateurs on
waves between 80 and 135 meters, during the winter of
1922--1923. On this see his editorial, ** A New kield,” at 29
to 30, March 1923 (Volume VI). Here he said:

. . . Lust winter considerable work on wuves betwcen
80 and 135 meters was done between some amateur stations
in Boston, Hartford., and Pittsburgh, but the data seems to
have become commercially interesting and the fellows in pos-
sesston of it have shut up like clams and there 8 slight hope
that those particuiar regults will ever become available to us.
As a result some of our own gang have determined to dig up
the dupe for themselves and the preliminary tests have been
most encouraging. . . . [Italics added by $.B.Y.]
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In the next paragraph of the same Editorial, Mr. Warner
pointed out the freedom from interference which users of
100-meter waves were enjoying, and then referred to the
added ‘“‘honus’’ of appreciable increase in radiation efti-
ciency which had been experienced when the wavelength
was shortened:

. .. Do you know that 100-meter transmission between
Illinois and C'onnecticut is proving F.B.? It is! At the
pregent time there is of course practically no QRM on such
wave lengths exeept an occasional harmonic. 'That alone
mukes it worth while. There svems to be an appreciable in-
crease in the efficiency of radiation as the wave length is
dropped; and there is the ‘kick’ the experimenter gets in
trying something new — and succeeding. . . . [Italics added
by 8.B.Y.]

49



the Month

ELECTION NOTICE

To All Full Members of the American Radio
Relay League Residing in the Atlantic, Cana-
dian, Dakota, Delta, Great Lakes, Midwest,
Pacific and Southeastern Divisions.

An election is about to be held in each of the
above-mentioned divisions to ¢hoase hoth 2
director and a vice-dircctor for the 1956-1957
term. These elections constitute un important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the direction of their
association in the hands of representatives of
their own choosing. The election procedures are
specified in the By-Laws. A copy of the Articles
of Association and By-Laws will be muailed to
any member upon request.

Nomination is by petition, which must reach
the IHeadquarters by noon of September 20th.
Nominating petitions are hereby solicited. Ten
or more Full Members of the League residing in
any one of the ubove-numed divisions may join
in nominating any eligible Full Member residing
in that division us u cundidate lor director there-
from, or a8 a candidate for vice-dircctor there-
from. No person may simultancously be a cundi-
date for both offices: if petitions are received
naming the sume candidate for both oftices. his
nomination will be deemed for director only and
his nomination for vice-director will he void.
Inasmuch as all the powers of the director ure
transferred to the vice-director in the event of the
dircctor’s resignation or death or inability to

Gov. William G. Stratton is shown signing into law
the bill authorizing issuance of spccial call-letter license
plates to amateurs in Illincis. Witnessing the happy
moment are Hon. Paul Zemple, House of Representa-
tives; Rev. Anthony T. Tamulis, W9PQS; William P.
Ingersoll, WOBHT; Ladd J. Smach, WOCYD: Tom .
Seese, WYLZ: Alex K. Scherer, WIEU; and Hon.
Albert Scott, State Senator.
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perform his dutices, it is of as great importance to
name 2 candidate for vice-director as it is for
director. The following form for nomination is
suggested:

Erecutive Committee
The American Radio Relay League
West Hartford 7, Conn.
We, the undersiyned Full Members of the ARRI. residing

TREhe oot Dimsion, hereby
HOMINGEE v v vt itisenesnnsnsnannnnn Of o .
as a candidate for director; and we also nominale

............ 177 [N .,aaacandtdate/ormce—

director: from this division for the 1966—1957 term.
(Signatures and addresses)

The signers must be Full Members in good standing.
The nominee must be a Full Member and the holder of an
amateur license, and must have been a member of the
League for a coutinuous term of at least four years at the
time of his clection. No person is eligible who is commercially
eugaged in the manufacture, sale or rental of radio apparatus
capable of being used in radio communications, or is com-
mercially engaged in the publication of radio literature in-
tended in whole or in part for comsumption by radio
amateurs.

All such petitions must be filed at the headquarters otlice
of the League in West Hartford, Conn., by noon EDST of
the 20th day of September, 1955. There is no limit to the
number of petitions that may be filed on behalf of a given
candidate but no member shall append his signature to
more than one petition for the office of director and one
petition for the office of vice-director. To be valid, a petition
must have the signature of at least ten Full Members in
good standing; that is to say, ten or more Full Members
must join in executing a single document; a candidate is not
nominated by one petition bearing six valid signatures and
unother bearing four. Petitioners are urged to have an ample
number of signatures, since nominators are occasionally
found not to be I‘'ull Members in good standing. It is not
neccssary that a petition name candidates both for director

(Continued on page 130)

Gov. George W. Leader wields the pen in Pennsyl-
vania. Participating in the (‘orcmomcs were Gilbert
L. Crossley, W3YA, Atlantic Division Director; Rep.
Albert 8. Hcadmzcr. James F. Cochran, W3MLY:
William T'. Burton, jr., W3ADF: Rep. Charles (. Smith:
and James F. Murx, \\'3BN. W3RSB served as chair-
man of the committee but was in the hospital when the
bill was signed.
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Correspondence
From Members-

‘The publishers of ST assume no responsibility for statements made herein by correspondents.

KA STATIONS

APO 343
San Francisco, Calif.
Kditor, QST':

1t has recently occurred to me that much misinformation
exists regarding operation of amateur radio stations iu the
I"ar Kast. I am therefore taking the liberty of writing this
Jetter in an effort to outline the operation of amateur radio
stations by members of the United States Forees stationed
in the Far East Command.

As you undoubtedly know, immediately subsequent to
cessation of hostilities in this theater, operation of amateur
radio stations in Japan and other portions of the theater was
authorized by the Supreme Commander. These stations
operated with the call sign prefix normally used by citizens
of Japan (JA). When sovereign rights were restored to the
Ciovernment of JJapan, however, it was necessary that defi-
nite agrecements between the United States and Japan be
executed. The specitic agreement which permits operation
in the amateur bands in Japan is outlined in the Telecom-
munications-FElectronics Agrecement supplementing the Ad-
ministrative Agreement under Article 1IT of the Security
‘I'reaty between the United States and Japan.

Tt was agreed that the terins “amateur,’” “license,” and
‘‘licensce” would not be used in describing privately owned
stations operating in the amateur bands in Japan. These
stations were known, instead, as Auxiliary Military Radio
Stations (AMRS), and such stations were to operate with
the call sign prefix ** KA rather than the “JA " previously
authorized.

Operation of the amateur radio stations was to be regu-
lated by such regulations and directives issued by the Com-
mander in Chief, Iar East, or his succcssor, as were required
for orderly operation. One of the stipulations in this agree-
ment was that Far Kast ("ommand regulations would be in
consonance with the Japanese rules and regulations govern-
ing their own amateur service. Specitically, the difference
between the Japanese laws and those laws which govern
operation of amateur radio stations in the United States
were not very great. Up until recently, amateur radio sta-
tions operating in Japan operated under rules and regula-
tions very similar to those of the Federal Communications
Cuimnmissiotr. Approximately eleven months ago, however,
the Japanese Government pointed out that Japanese Na-
tional amnateurs are prohibited from handling third-party
tratlic; and since the United States had agreed to issue such
rules and regulations as would be in consonance with the
Japanese laws, the Japanese (iovernment requested the
C'ommander in Chief, l'ar fast, to issne the necessary di-
rective prohibiting the handling of third-party tratlic by
United States Forces personnel operating in Japan. Also,
since Japanese law states that only the liceused operator
of a station may opcrate the station, the United States was
requested to prohibit the privilege of a non-licensed indi-
vidual speaking over the microphone of an AMRS station.

Discussion and study of this proposul took some eleven
months to complete. 1t was finally agzeed, however, that the
Japanese request was valid, inasmuch as the agreement
specitied above clearly stipulated that operation of United
States IForces AMRS stations would be in consonance with
operation of Japanese National amateur stations. It was
therefore agreed that the United States would issue such
directives as would be required to prohibit the handling of
third party traflic by AMRS stations located in Japan.
Since the agrcement specified above did not include any
territory outside of the Japan limits, operation of amateur
stations in Okinawa was unafiected.

1 have no doubt that some word of the third-party traftlic
prohibition has reached you, and 1 expect that some of the
information you may have received has been garbled. I hope
that I have been able to vutline the present conditions under
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which members of the United Stutes Army Forces are able to
enjoy their amateur privileges in this country, and hope that
vou may be able to afford some publicity to the capabilities
and limitations of amateur operition in the Far Kast by
such noticer in YST as you deem appropriate. 1f I may be of
any further assistance in providing vou with other details,
please advise tne as soon as pussible, and I will sincerely
attempt to do so.

— Major August J. Sabel

Director of AMRS

MORE ON RAPP

3314 Ho. Langley Ave.
Chicago 19, Il
Editor, QST:

Thanks to W6TKA (June ¢ST). He has presented a view-
point concerning the Larson E. Rapp, WIOU, articles in
which I coneur, Be assured this is also the opinion of more
of your readers than you may suspect.

Down with Rapp — there's ulready enough
Fool" in the stuff I build!

*“April
~— James A. Gundry, WIRKNP

1311 N. Ode St.
Arlington, Va.
Editor, QST
All this fuss over the article in the April, 1955, issue of
QST has me worried. 1f this man's article is not true, does
this mean that his other articles were not. true, also?
1'in only a beginner at radio uow (6 months), and about 3
months ago I was given past issues of QS7'. Naturally I read
them by the hours, trying to learn as much as [ could. But it
just occurred to me that the article ‘““The Double-Spectrum
‘Theorcw”’ (OST, April, 1952) probably is not true. If it was,
why aren't we using it? An article appears in every April
issue of Q8T. Why print it? You just waste space and con-
fuse people.
— Charles Long, K4BND

3127 N. 17 Drive
Phoenix, Ariz.
Fditor, QST:

The letters in June QST about your Rapp articles are
enough to make one bury his head in his hands and cry like a
baby. The human race must be more highly advanced than
these indicate. Here's a vote for maintaining your work as
before. Those articles were ohviously hoaxes to e at the age
of 14.

-— Charles Fenwick, W2 VIMO

NEW SYMBOLS
1208 Jarvis Ave.
Chicago 26, Ill.
Editor, QST:

In ease you are collecting opinions, I should like to udd my
vote of dissent to the new system of schematics. 'I'hey im-
press e as being full of **hay’’ and hard to read. particu-
larly the power sucket and coaxial-cable designations.

-— K. W. Williamson, WIROE

Qtrs. . Charleston Naval Shipyard
Charleston, 5. .
Editor, QST':

Here is my complaint to add to the many thousands I'm
sure you have already received.

I do not (repeat, NOT) like the new wiring diagrams.
After forty years' experience with the others, 1'm sure [
never will like “em.

— G, L. Countryman, W3 H /4
Cuptain, USN
(Continucd on page 136)
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BY ELEANOR WILSON,* W1IQON

New Term for the YLRL

The new officers of the Young Ladies Radio
League assumed their duties July Ist and will
serve an 18-month term in order to put the club
on a calendar year starting January 1, 1957.

President of the YLRL for 1955 and ’56 is
Alice ““Cris” Rowlin, WOT.OY, of Chicago, Ill.;
YLRL chairman for the ninth district last year.
Cris is one of the founders and a past-president
of the LARK of Chicago. With her OM, WIRQF,
she operates on 40 and 75 "phone.

Last year's publicity echairman beeame the
V.P. for the new term. Also a past-president of
the LARK, Gloria Matuska, WOYBC, of North
Riverside, Ill., served with W6LBO as co-chair-
man of publicity for the First YLRL Interna-
tional Convention. The XYL of WOATW, she is
on 20 and 40 ¢.w. and 'phone. See her photo in the
YL department of QST for Sept., 1954.

Marie kllis, WOMMT, the new YLRL Scey.-
Treus., is SEC for (lolorado and assistant to
ARRL Director WHIC, representing YLs in the
Rocky Mountain Division. On 75 meters pri-
marily, Marie is also Scey.-Treus. of the Trout
Route Mike & Keyv Club of Ft. Collins.

Peg Ferber, W3RNV, of Slatington, Penna.,
continues for a second term us editor of YL
Harmonics. Realizing her aims of a yeuar ago, she

*YL Kditor, @ST. Please send all contributions to
W1QON's home address: 318 Fisher St., Walpole, Mass.

has effected @ number of changes in the c¢lub
puper. She works szveral bands with a Viking
and is the XYL of W3RXW. Sce her photo in
the YL, department of QST for Sept., 1954,

The March, 1955, YL department carried a
story and photograph of the new publicity chair-
man, Barbara Harrington, W1TRE, of Topstield,
Mass.

Because of a tie vote, ballots will be cast again
for a chairman of the first district.

The other district chairmen follow:

K21 WO — Hilda Andrew; Newburgh, N. Y.:ex-W4HWR
and D4AAB; licensed sinee 1941; XYL of WHEFG, Air
Force chaplain.

3TN C'amille Hedges: Washington, D. C.; operates
10 e.w. daily; OM is W3BKE.

W4BLR -~ Katherine Anderson; Richmond, Va.;licensed
less than two years ago, Kay already has several merit
uwards and contest certificates to her credit. Her photo
appeared in * Results of the Novice Round-up — 1954,
QST for June, 1954,

WsSYIL — Iva Haley; Grand Prairie, Texas. XYL of
W5MTQ: NCS of the K.L.R. Net for the past two years.

IWEFEA — Gertrude Cassady; Fresno; about to move to
San IFrancisco; served as YLRL sixth district chairman in
1951 and '52; is V.P. of American Legion Amateur Radio
Net; OM is W6IWJITF.

W7 ~- The chairman for the seventh district will be ap-
pointed by the president.

W8LGY — Ruth Rickett; Columbus, Ohio; on 3960 ke,
daily; OM W8BTW.

W9AQB — Norma Courtney; Mishawaka, Ind.; had top
score for her district in the last YLRL Anniversary Party:
OM is WIAQA,

WOKJZ -~ Lydia Johnson; St. Paul. Minn.; opcrates
99 per cent c.w.'”’; has Code Proficiency Certificate for
25 w.p.m.; busy un several tratlic nets.

VE — The chairman for the VE districts will be ap-
pointed by the president.

KZ5LM — Lois Magner; Margarita, C. Z.

KH6AFC — Hazel Keefer; Honolulu.

As stated in the c¢lub constitution, the Young
Ludies Radio league is an organization con-
sisting solely of duly licensed women uamateur
radio operators. The aim of the YLRL is to
further coitperation among members, to develop
efficieney in radio operating, and to further the

The forty YLs who attended the Sth annual LARK Convention in Chicago May 20th thru 22nd voted to change
the name of their annual mecting hereafter to Midwest YL Convention. Chairman Helen Boddy, WIBCA,
announced that next year the affair will be held at St. Paul, Minnesota,




WSLGY

interests of amateur radio in general. Organized in
1939 hy Ethel Smith, W3MSU (then W7FWB),
the current membership is close to six hundred.
Any licensed woman amateur may join.

During the past term the club constitution and
byv-laws were revised for the sccond time (first
revision in 1948). A sccond edition of the YLRL
Ihirectory was edited by l.enore Conn, W6NAZ,
and the first YLRL International Convention
was sponsored by the Los Angeles Young Ladies
Radio Club.

The YLRL conduets two major contests an-
nually — the YLRL Anniversary Party and the
YI-OM Contest. It also conducts weekly nets
on several bands. The net schedule for the new
term will be published in this department.

Y L Harmonics, a publication issued bi-monthly
by the organization, gives the membership cover-
age of club activities and news.

"There are three YLRL awards available to any
licensed amateur — Waorked Al States-YIL, YL
Century Certificate, and Worked All Continents-
YL.

YLs You May Have Worked

WI1VXC — One of but a very few YLs in R. 1., June
Burkett of Rumford is PAM for her state. Traflic handling
is June’s favorite kind of operating. Her OM is W10OGT.

I"E3DDA —- From Rrantfard, Ont., Eleanor Elliot puts

out a good signal on 80 meters in spite uf running only 12
watts to a home-brew rig. The OM is VE3BZP,

KNOAYQ —- Only 8 yeurs old, Bonnie Pass of Ladue,
Mo., is giving her twin 14-year-old brothers, }1'0s NISA and
MSB, compctition on 40 e.w.

WIIMT — FElzenia “Red” Stalcup of Bloomfield, Ind.;
XYL of WAHSEK. She operates on 75, 40 and 20. Red also
holds a code proficiency certificate for 25 w.p.m.

WIRUJ — For 18 yecars Mary Mever of Wankesha,
Wise., listened to the amateur frequencies before getting her
own license in 1952, She uses a B&W 5100 on several bands.

WIWJTA and WI1VVS — Marjorie Bayer and Shirley
Ailes are sisters living fifty miles apart in Vt. They deemed
it less expensive to buy radio gear than to pay telephone
bills. They are both readily available for Vt. contacts on 75.

WEQMO — Jeri Bey is president of the San Francisco
YLRL unit. An OPS and BPL certificate holder, Jeri par-
ticipates in a number of traflic nets.

WOMPB — Dot Breeden of Topeka. Kan., made some
1500 contacts in just a few months after obtaining her
license in July, 1954. The XYL of W@LIIX, she uses a home-
built rig on several bands, 'phone and c.w.

VE2NJ — Nancy Jeary has been active since 1947, From
her Greenfield Park, Que., QTH she can be found on 3785
ke. " at breakfast, lunch, and dinner time daily.” Her OM
is VE20S.

WAS-YL Award
1) The Worked All States-YL award is uvailable to all
amateurs.
2} Two-way communications must be established on the
amateur bands with all 48 states. Any and all amateur bands

(Continued on page 130)
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Hints ==« Kinks

For the Experimente

PROTECTION FOR VOLT-OHM-
MILLIAMMETERS

MANY of us who make frequent use of a general-
purpose test meter will, at one time or an-
other, inadvertently apply voltage to the ter-
minals of an instrument having the function or
sclector switeh set at the ohms position. This act
of negligence may result in a burnt-out multiplier
shunt, a new configuration for the pointer or even
more serious damage to the meter movement.

The installation of u fuse us a preventive
measure apainst this mistreatment of a meter is
not always desirable or completely cffeetive. The
resistunce of low-current fuses may not be too
uniform and, in some ecases, the resistance —
whatever it happens to be — is great enough to
affect the calibration of the ohms ranges of the
instrument.

A muore positive protection for a meter may be
obtained by connecting a No. 14 flashlight lamp
in scrics with the internal shunts. It has been
determined that the resistance of these 2.5-volt
0.3-amp. bulbs checks consistently at very close
to one ohm. Thercfore, once the meter circuit has
been modified to include a bulb, it is possible to
make replacements in ¢vent of failure without
concern over variations in calibration,

Fig. 1 shows how a No. [4 bulb has heen con-
nceted into a typical general-purpose test meter.

out even hefore the pointer ean deflect to full
sceale. It should be pointed out that all resistance
ranges of a cireuit of the type shown are pro-
tected by this simple installation.

-— Harlon Wright, WOAFT

IMPROVED BLEEDER CIRCUIT

HE arrangement shown in Fig. 2 provides a

warning before the bleeder resistance burns
oul. and also a voltmeter for the output of o
power supply.

The normal bhleeder resistance is made up of
two branches in parallel, each branch having

< o+
+
T0
POWER- SUPPLY
SUPPLY OUTPUT
FILTER @
< O -

T

Fig. 2 — Schematic of the improved bleeder circuit.
twice the resistunce of the normal bleeder. A
milliammetier connected in the cornmon negative
leads reads the normal bleeder current. If one
branch of the bleeder opens up, the other branch
will still discharge the filter condensers, but the

meter reading will fall to half its original

N\ value, warning the operator that one
\”Aj branch has burned out and should he
g ]No""' replaced as soon as possible.
If the branches are made of equul
| R 'w ::1{/8319 JOK resistance, each branch of the bleeder
Rig 2ERO ADY. can have half the power rating of the
-1 normal bleeder. 1f, for example, the nor-

+
1-}- <«———————= TEST-LEAD TERMINAL§———————> —~ O

Fig. | -- Protective arrangement for volt-ohm-milliammeters

suggested by WIAFT.

The circuit and constants shown are for the
popular Simpson type 260 meter. The l-ohm
resistance of the bulb is compensated for by re-
moving approximately 2 inches of resistance wire
from the 11.5-obm shunt (#1s of the Simpson
cireuit). Usually, it is possible to find mounting
space within the meter case for a socket for the
bulb. This method of installation simplifics the
changing of & burnt-out lamp.

Any voltage applied to the ohms lerminals
that is lower than the burn-ou! rating of the
bulb will not cause damage to the meter shunts.
At higher values of voltage, the bulb will burn
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mal bleeder resistance is 25,000 ohms,
50 watts, cach branch ecan be 50,000
ohms, 25 watts.

The output voltage of the supply can,
of course, be determined easily by multi-
plying the current indicated by the
milliammeter and the bleeder resistance in series
with it. When the branches are cquul, this re-
sistance will be balf the resistance of either branch.

Any milliammeter will read directly in voltage
if the bleeder resistance is 10,000 ohms, or 100,000
ohms, the voltage being 10 or 100 times, re-
speetively, the reading in milliamperes. A 25-ma.
meter, for instance, will read 250 volts full seale
with & 10,000-ohm bleeder, or 2500 volts with a
100,000-ohm bleeder.,

— Rev. Joseph A. Terslegge, \WILQE

[C'antion: The bleeder cireuit becomes inopera-
tive if the meter opens up! — Eb.]
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CONDUCTED BY EDWARD P. TILTON, W1HDQ

Party alrcady in the Communications De-
partment files us we write, und with the
reporting deadline still several days uway more
are arriving in every mail. A nationwide picture
cannot be drawn at this time, so we will not at-
tempt it until next month, but one thing is cer-
tain: the 6-meter band has staged a remarkable
comeback. For the first time in several years, the
downward trend of G-meter participation in our
contests hus been reversed — und decisively.
Scattered through the correspondence accom-
panying the logs are frequent comments like
“Sure glad to sce the activity picking up on 6
aguin!” *“Reminds me of 46, 17 and '48!7
“Made 91 contacts on 6 this time, compared to
an average of 40 in previous contests.”
Obviously, the opening of the 50-Mec. band to
Technician licensees couldn’t have come
at a more opportune time. The April
12th deadline gave the newcomers u
running start on the 1955 sporadic-#
- DX season and, perhaps even more im-
portant, the knowledge that there
would be some new calls on the band
to work flushed out no small number
of the old timers who used to be on 6,
but have not hothered to get on

rFHERE are some 300 logs from the June V.IL.F.

moderately-sized antenna systems, and trans-
mitters that won't ruin the family budget provide
consistent coverage that could easily take over
much of the burden now carried by lower bauds.
Thousands of hams now knocking each other out
{or trying to) in the turmoil between 3800 and
4000 ke. could work over much of the sume
territory on 50 Me. with a fraction of the power
~— and no strife.

The 6-meter band is 20 times as wide as the
75-meter 'phone band, and as good or better, for
distances up to at least 100 miles. On 6 you can
use any mode of operation you like — c.w. a.m.,
f.m., teletype, s.8.b., duplex — with little or no
worry about stepping on anyone clse’s toes. The
static level is low most of the summer, and an
ionospheric disturbance means DX, not a washed-
out band.

reeently.

Many fellows write that, for the first
time in scveral years, they can now
find something doing on 6 any evening,
and occasionally during the dayvtime
hours, too. It's certuinly true in New
England; we're not overwhelmed with
QRM, by any means, but you can make
casual contacts once again. When the

band is open, states are heard that have
been missing for the past two or three

seasons. No longer is operation confined
to the one “net night”” each week.
This is all to the good, for 6 is too fine
a territory to lic unused, DX season
or any other time. Simple converters,

¢

The biggest 2-meter antenna?
W7LHL, Seattle, Washington, has
96 clements. Kach bay of this xi-
ganticstructure has two half waves in
phase, with reflectors and 4l|r(‘(turn
With a hlgh powcered c.w. rig and a
low-noise converter, WTLHL is
loaded for bear,

Bugust 1955
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The TVI threat, once considered an insur-
mountable ohstacle in Channel 2 arcas, is being
licked. There are many ways to do it. W2IDZ
showed some of them in June and July, 1954,
ST, and the considerable nightly 6-meter activ-
ity now observed in Northern New Jerscy is
evidence that he knew what he was talking about.
As far as the other channels are concerned,
eliminating TVI with a 6-meter rig is no more of
a problem than it is on any other ham band; in
most, cases it's casier on 6. A 50-Me. “TVI
Special” i8 undergoing final tests in the ARRL
Lab, a8 we write. It will deliver a clean and husky
40 watts, and you’ll not find it difficult or expen-
sive to build.

The series of articles for the beginner just con-
cluded in last month’s QST, and many other
(ST features now on the way, will help the cuuse
along. If you're the type that refuses to build his
own gear, at long last some of our more euterpris-
ing manufacturers are bringing out some real
6-meter equipment. If you've always heen going
to give 6 a whirl, there’ll never be u better time
than now to get about it. Could be you'll like it!

W2UK Closes Down

To do an outstanding job in any phase of amateur radio
requires a combination of the best in equipment and skill in
operating that comes only from experience. Some of us have
one of these attributes, but we miss the upper brackets of
achievement in our chosen fields of endeavur for the lack of
the other. This is no leas true in v.h.f. work then in other
kinds of hamming. A fellow who has raunked high in DX
work. for instance, is likely to make a pretty good v.h.f.
man, if he is thoroughly bitten by the bug. At least one did.

‘The thrill of working in a fast-developing branch of the
art caught the funcy of Ralph E. Thomas, W2UK, back in
the early '30s. DX men of the prewar era don't need to have
his record recounted, but some of today's DX enthusiasts
might be interested to see what one of the country’s leading
v.h.f. operators did before he began to burn up the 2-meter
hand.

We've just come out from under a pile of old QST's with
the following record of DX Contest participation by
W2UK. In the first contest in which there was a scoring
system, back in 1933, W2UK placed third in the N.Y.C -
f..L section in a field of about 30. In 1934 he ruted 14th in
the country, second in his ARRL section. The year 1935
found W2UJK up to 5th in the U.8. standing, with his coun-
tries total third in the nation. By 1936 Tommy was the top
W2, landing in 3rd place in the national ranking. In 1937 he
posted the country’s top score in the ¢.w. competition and
set & new countries-worked record with 71. His station,
operated by another v.h.f. man to be, W2HNY, also made
the top W2 score on 'phone. First place again, aud another
country record, 76, were uchieved in 1938. The last X
contest of the prewar period found W2UK in third place
nationally, just a whisker hehind the two leaders, with &0
countries worked.

With this background, it is easy to see that W2UK was
a sure bet to make his mark in v.h.f. work, once he tired of
what he now calls the ‘“d.c. bands.” Tommy started in on
144 Me. about five years ago with equipment not unlike
that used by most 2-meter operators, then and now. His
first 2-meter antenna was a 5-over-5, and his transmitter
ran sbout 100 watts. He was just getting his feet wet tak-
ing a sampling to sce if the 2-meter water was as fine as had
been reported by some of his ham friends who were already
in all over.

It was! Extended-range communication on a regular
day-to-day basis was just getting under way on 144 Me.,
and it appeared to W2UK, as to many of us, that pushing
transmitter, receiver and antenna techniques to the limit
would be bound to produce communication over distances
then believed impossible on frequencies where ionospheric
veflections were not involved. Before long the rig at New
Rrunswick, N. J.. had been upped to a full kilowatt, and
the antenna increased to 40 elements. Using c.w. mostly,
and working in counjunction with W2AZL, W2NLY and
others, Tommy was soon keeping reliable schedules on 2 at
distances up to nearly 500 miles. His record of consistent
schedules with W20RI and W8WXYV has never bcen
equaled. And when the band was open, W2UK had a signal
by which all other eastern stutions were judged. By 1953,
W2UK had assumed leadership of the W2s in states worked
on 144 Me., a position he shares today with two others.

[n June of 1953, W2UK began what turned out to be vue
of the outstanding amateur projects of 2 v.h.f. nature of all
time, the observation and recording of meteor-scutter signals
on 144 Mec. Working with W4HHK, Collierville, Tenn., he
spent literally hundreds of hours keeping schedules at all
hours of the day and night. This work, reported in detail
in October, 1954, QST, resulted in widespread attention
of the most favorable sort being focused on amateur radio.

In the course of their daily schedules, W1HHK and
W2UK proved that meteor-reflected signals from distances
of 1000 miles or more conld be detected consistently, with
the duration of signal bursts occasionally reaching propor-
tions that permitted the exchange of useful information.
'hus was opened to v.h.f. men a wholly new means of
making distant contacts.

The W4HHK-W2UK schedules came to a close June
5th, after exactly two years of the most intensive kind of
work it has been our pleasure to report. The June V.H.F.
Party was W2UK's closing fling. Though busy preparing

¢

One of the reasouns for the out-
standing 2-mecter signal radiated by
W2UK was this 6i-clement array
atop an 85-foot pole. Four l6-cle-
ment Yagis, stacked two wave-
lengths vertically and one wave-
length horizontally, survived hurri-
cane winds that wrecked many lesser
antenna systcms. Another Z-meter
array at W2UK had eight 5-clement
Y agis spaced one wavelength in both
dimensions, four bays high and two
wide.

QST for



for his departure for KH6, he found time to work 127 sta-
tions in 19 ARRL seciions on 144 Mec. for 2413 points. This
section total is at least 5 better than anyone else in the
country was able to do on 144 Mec., even working the whole
contest period.

The famous station at New Brunswick is now dismantled,
but much of it is on the way to Kahuku, on the north-
eastern side of Oahu in the Hawaiian Islands, where Tommy
will soon be taking up his new job with RCA Communica-
tions at their Kahuku transmitting station. Two-meter
signuls across the Pacific? We cannot escape the feeling
that, if the job is to be done, here is the man to do it. One
thing seems certain, at least: 2-meter interest, now just
gaining a foothold in KH6-land. is due for a big boost. And
while v.h.f. men everywhere will feel the loss of W2UK,
they wait expectantly for 2-meter developments from Ha-
waii. Not the least of the possibilities: The same moon
shines on both KH6 and W, 'Nuff sed!

National V.H.F. Calling Channels?

If you've done much mobile work on the v.h.f. bands,
you've probably thought many times how nice it would be
if we had sume sort of national culling frequency for the 6-
and 2-meter bands. There's little need for this in areas
where v.h.f. activity is high, but it would be convenient,
when traveling in the hinterlands, to be able to set one's
recciver on an appointed channel and be sure of heuring a
signal if there is one to be heard. The question is ** What
frequency?”’

There was some attempt in the heyday of the RASO work
on 6 to make 50.1 Me. a national calling frequency. There
are plenty of crystals (8350 ke.) for this frequency extant,
and it gets quite a play when the band is open. Trouble is,
no channel ever sccms to he used as a calling frequency
only, even on lower bands, where such things are supposed
to be standard practice. Would v.h.f. men around the coun-
try use one frequency for calling and another for carrying
on a contact, once made?

We doubt it, for long experience in such matters shows
that only a very few ever know that the arrangement exists.
Still, there's no harm in trying. Let’s make it 50.1 Me. for
calling, unless sumcone has a better suggestion. (It would
help if the **bearon’’ stations would scatter around a bit.)
What will it be in the 2-meter hand? Offhand, we'd suggest
144.6 Mec. This is a popular surplus-crystul spot, and out of
the low-edge QRM area. Can anyone suggest a better
channel? Thanks to W6BCX for bringing the matter up.

Here and There on the V.H.F. Bands

Expedition news that just missed last month's column:
On May 28th, W6LIT and W6UID joined forces to provide
Utah contacts on 144 Me. for several W6s and W7s. They
tried to reach Brianhead Mountain, an 11,315-foot eleva~
tion, but the road was still snowed in, so they had to settle
for Zion Canyon View. This is a 9500-foot spot 18 miles
east of Cedar City, Utah, and 45 miles north of the Utah-

Ralph E. Thomas, W2UK,
at the controls of his 2-meter
»tation at New Brunswick,
N. I. Kquipment included a
144-Mec. crystal-controlled
converter, working into a
B(:-342, left, for quick band-
scanning, or into an SX-88
for weak-signal DX hunting.
At the right is the kilowatt
rig for 144 Me. Similar shots
of W2UK can be found in the
DX Contest write-ups of pre-
war QSTs.
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Arizona border. Equipment was a 3F29 final stage, running
130 watts input on c.w., a_crystal-controlled converter and
B(C-348 receiver, and an 8-element (W6GD type) horizontal
array. Power was supplied by a gas-engine generator. Sta-
tions worked included W7VMP, Phoenix, Ariz., 300 miles,
W7LEE, Parker, Ariz., 250 miles, and W6WSQ/6, 12 miles
from his home in Pasadena, 375 miles.

The following morning they set up at Castle Cliff, a
3000-foot elevation about 7 miles inside the Utah bound-
ary. Here they worked W6IDNG, Coumpton, Calif., about
350 miles, and W6WSQ/6 again. W6DNG was the only
home station worked in California, yet his signal peaked S7.
I'he lovation of W6DNG is only 88 feet above sea level.
W6NLZ was heard, but contact could not be completed.
Polarization checks were made with W6WSQ/6. with no
marked difference being observed between horizontal aud
vertical. A final stop at Wilson Pass, Nev., und several W6
contacts, completed the week end's work,

The W7VMP schedules, reported in May QST have been
kept regularly, but without signiticant results except with
W5FAG, Albuquerque, N. Mex., and W6WSQ. These are
mountainous paths of ahont 350 miles, in nearly opposite
directiona from Phoenix. WS5FAG is heard on nearly every
try, though two-way countacts have not hcen made regu-
larly. W6WSQ is worked consistently, with barelv-audible
c.w. signals. Indications are that this path can be covered
at justabout any time, when high power, good reccivers,
large antennas and c¢.w. are emploved. There are few
rougher paths of 350 miles anywhere.

Perhaps the most pretentious v.h.f. expedition of all was
just beginning to pay off as we write. W2QCY /7, complete
with panel truck, a.c. generator, 45 watts output on 50
Me., converter, receiver and beam antenna (not to mention
low-frequency gear for liaison) was set up and ready for
husiness at Wendover, Utah, June 22nd. Wendover heing
only 3 miles from the Nevada border. plans are to operate
in both these rare states when the band is open. This trip
of several thousand miles, months in the preparation stages,
was made expresaly for the purpose of providing eastern
6-meter men with a chance at Utah and Nevada, the two
states now needed by just about everyone who lives east of
the single-hop range.

‘The traditional late-June double-hop sessions produced
hundreds of contacts for W2QCY /7, and for a similarly-
equipped panel-truck station, W6ABN/7, Las Vegas,
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