


COMPONENTS FOR EVERY APPLICATION

LINEAR STANDARD HIPERM ALLOY ULTRA COMPACT OUNCER SUB OUNCER
High Fidelity Ideal High Fidelity . . . Compact |Portable . . . High Fidelity | Wide Range ... 1 ounce Weight %3 ounce

COMMERCIAL GRADE SPECIAL SERIE§ POWER COMPONENTS VARITRAN MODULATION UNITS
Industrial Dependability Quality for the “"Ham" Rugged . . . Dependable Voltage Adjustors One watt to 100KW

VARIABLE INDUCTOR TOROID HIGH Q COILS _TOROID FILTERS MU-CORE FILTERS EQUALIZERS
Adjust like a Trimmer Accuracy , . . Stability Any type to 300KC Any type 5 — 10,000 cye. Broadeast & Sound

PULSE TRANSFORMERS SATURABLE REACTORS PLUG IN ADAPTER FOSTERITE CABLE TYPE

For all Services Power or Phase Control « Impedance Matching Grade 3 JAN C 1 For mike cable line

-1

VERTICAL SHELLS REPLACEMENT STEP-DOWN LINE ADJUSTORS CHANNEL FRAME

Husky . . . Inexpensive Universol Mounting - Up to 2500W Stock Makh any line voltage Simple Ltow cost
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as frequency multipliers!

ERE are two beam power tubes that outdo
H corresponding types in perveance. With
relatively low plate and screen voltages, you draw
high currents.

How high? Either Ken-Rad tube is rated for a
total plate current of 100 ma!

Plate dissipation is substantial, too—11 w.
Still better, the tubes will work beautifully with
only 100 v on the plate, which means that inex-
pensive transformerless power supplies (such as
those employing selenium rectifiers) can be used.
Wrap up these features, along with new-design
slick performance generally, and you have a real
package of quality . . . and value. For yon’ll he
paying low receiving-tube prices, remember!

The 6BQG6-GT and 6AV5-GT are similar elec-
trically. Difference is one of design—the plate
lead of one tube connects to a cap on the bulb,
that of the other comes out at the base. This gives
you a good external-lead pattern when you
choose to alternate a series of the tubes as multi-
pliers, with the top of one wired to the base of
the next, etc.

Both types serve as horizontal sweep-amplifiers
in television, so both are proved in commercial
service. See these tubes at your nearby Ken-Rad
distributor or dealer. They’re new; they’re better
. .. you'll want them!

FOR KEN-RAD QUALITY

LOOK BEYOND THE DATA SHEET!

for a new performance “‘high’’

MAXIMUM RATINGS
Both Tubes (Design Center)
D-c plate supply voltage 550 v

D-c screen voltage 200 v
Plate dissipation NMw
Screen dissipation 25w
Plate current 100 ma

182-JA27

KEN-RAD %%

PRODUCT OF GENERAL ELECTRIC. COMPANY
Schenectady 5, New York

v/ RAT]
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YOUR PREFERRED SOURCE FOR AMATEUR TUBES IS YOUR NEARBY KEN-RAD DISTRIBUTOR OR DEALER




$SSC Receiver of the Year
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We picked a standard Collins 75A-1 receiver at random and
tested for over-all warm-up drift (Fig. 1 above) and permanent
line voltage variation effect (Fig. 2). All measurements were taken
at 28,000,000 cycles, with the BFO on to indicate performance for
C-W or SSSC. Instantaneous line voltage changes due to power
surges cause no appreciable beat note variation.

These graphs telEl) the story behind the success so many 75A-1
owners report in receiving SSSC.

FOR RESULTS IN AMATEUR RADIO, IT'S . . .

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, NEW YORK 18 2700 West Olive Avenue, BURBANK

[\
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Amazing new all-purpose
portable receiver
Extra sensitivity for weak signal areas . . .
extra performance for good Ham operation.
One r-f, two i-f stages. Separate 3-gang
bandspread tuning. T'wo built-in antennas—
62-in. collapsible whip for short-wave plus
loop for broadcast. 540 kc to 31 Mec in 4
bands. 8 tubes, plus rectifier. Space for
'phones. AC, DC, or battery pack.

NEW LONG-WAVE VERSION S-72L

Covers airways, ranges, control towers, marine
beacons. 175-420 ke, 540 kc to 12.5
Mc. ANl other features of the $-72. 599'95

Hn@ JEFEfhars
" The Rudio Mans Kadio”

4401 W. Fifth Avenve, Chicago 24, lllinois




Channel operation is
25 old stuff. We have
#5¢) had “nets” since the
> days of the spark
gap. Lately, though,
new phases of net
operation are devel-
oping . . . particularly on VHF.

John Osterberg, W2KZT, writes:
“There is a growing demand
among hams for local nets on six,
two and higher bands. A group of
us in this vicinity are considering
going on the same frequency with
a sort of ‘channel’ arrangement on
two meters. Whenever we are in
our shacks we will leave our re-
ceivers on net frequency . .. im-
mediately available for a call from
any of the gang.”

Yes, sounds like a lot of fun . . .
and handy. too. A very stimulat-
ing sideline to reqular operating.

Spot frequency net operation for
portable mobile offers interesting
possibilities as well. A specific fre-
quency on eighty or ten would be
mighty handy when operating
from the car . .. especially cross-
country.

Whatever your plans for channel
operation...PR is prepared to fur-
nish groups of crystals for spot fre-
quencies on short notice. Take your
net problem to any PR jobber. He
will get you PR Crystals in a jiffy
for any integral frequency within
amateur bands — AT NO EXTRA
COST.

20 METERS, Type Z-3, $3.75 « 40, 80 AND 160 METERS, Type Z-2, $2.75

LOR PUASUREY, Gays W2ZAT

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL ofticial elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in QST. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, OO and OBS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Members, all amateurs
in the United States and Canada are invited to join the ARRL Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

Eastern Pennsylvania W3BES Jerry Mathis 617 Crescent Ave. Glenside
Maryland-Delaware-D.C, W3BWT Eppa W, Dar 1 2 Tennessce Ave., N.E. Washington 2, D, C.
Southern New Jersey W2ASG, ]Jr. LuLher M Mkitanan S00 Warwick Road Haddonteld
Westcrn New York W2PGT Harding A, Clark RFD 2 anlius
Western {’ennsylvania W3KWL Ernest J. Hlinsky 509 Beechwood Ave. Farrell
CENTRAL DIVISION
IMinois W')E\/J Lloyd E. Hopkins 27 Lynch S Elgin
Indiana WORE W. E. Menigan IS()4 East Ewmg South Bend 14
Wisconsin WIRQOM Reno W. Goctsch 929 S, 7th Ave. Wausau
DAKOTA DIVISION
North Dakota WaJwy Rev. Lawrence C,
Strandenaes St. Andrew’s Church Westhope
South Dakota WONGM } S. Foasberg 509 Iaaho Ave., S.E. Huron
Minnesota W@RA ohn B. Morgan 1411 Summit Ave, 5t. Paul §
DEILTA DIVISION.
Arkansas WSJIC Marshall Riggs Danville
fouisiana WSGHF Robert E. Barr Box 446 Springhill
Mississippi WSDLA J. C, Wallis 2406 Kelly St. Gulfport
Temnessee W4AFI 1. G. Stewart L/O W. Woodrow, Minglewood
g Drive Fountain City
GREAT LAKES DIVISION
Kentucky WA4KWO Dr. Asa W. Adkins Box 240, Woodland Park Hazard
Michigan WEAQA Robert B.Cooper 132 Guild St., N.E. Grand Rapids
Ohio wswz Dr. Harold E. Stricker 247 W. Sth St. Marysville
HUDSON DIVISION
Eastern New York W2EQD Fred Skinner 500 Wolfs Lane Pelham 63
. & Long 1sland W20BU Greorge V. Cooke 23-31 239th St, Bellerose 6, L. 1,
Northcrn New Jersey W2ANW Thomas J. Lydon 190 Mortimer Rutherford
MIDWFST DIVlSlOl\
Towa WapPp William G. Davis 3rd St. Mitchellville
Kansas WaICV Earl N, ohnston 614 Roosc\elt Topeka
Missouri WeI1CD Ben H. We D3 North Kaneas City
Nebraska WQOED Scott E. Davlson 415 North Nye Ave. Fremont
NEW ENGLAND DIVISION
Connecticut wive \Walter L. Glover Glover Ave. Newtown
Maine WIvVV Manley W. Haskel\ 15 Hemlock St. Portland
tastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St. Non.h Uluncy 71
Western Massachusetts WIAZW Prentiss M. Bailey 62 Dexter St. Pittsfi
New Hampshire* WICRW Clifton R. \Vilkinson Salem L)cpo[
Rhode Island WICJH Roy B. Fuller 17 Ledge Road East Greenwich
Vermont WINLO Burtis W, Dean P, Q. Box 81 Burlington
- NORTHWESTERN DIVISION
Alaska KL71 Charles M. Gray Box 1237 Douglas
ldaho W7IwW U Alan K. Ross Zl()S lrene St. Boise
Montana WIEGN Fred B, Tmtmger 328 Central Whitetish
regon 4 MC{ J. E Roden 519 N.W. Ninth Pendleton
Washington WiICZV l.aurence Sebring Route 2, Box 384 Everett
—PACIFIC DIVISION
Hawaii KHOH]J Dr, Robert Katsuki 1817 Wilhelmina Rise Honolulu 17
Nevada W7CN N. Arthur Sowie Box 2025 Reno
Santa Clara Valley W6BPT Roy E. Pinkham 1061 Fremont St. banta Clara
Icast Bay WOTIL Horace R. Greer 414 Fairmount Ave, Qakland 11
San Francisco WG6ATO R_F. Czelkowitz 243 Colon Ave. San Krancisco 12
Sacramento Valley WoZkK Ronald G. Martin 2638 13th St, Sacramento 14
San joaquin Valley W6FYM E. Howard Hale 247 N. Broadway ‘Turfock
ROANOKE DIVISION
North Carolina W4CY B W. J. Wortman ¢/0 Duke Power (o. Charlotte 1
South Carolina W4AZ Wade H, Holland P, Q. Box 116 Greenville
Virginia W4KFC Victor C, Clark Box 73 i Annandale
West Virginia 8IM Danald B. Morris 303 Home St. Fairmont
ROCKY MOUNTAIN DIVISION
Colorado WoI10Z W. Mitchell 1959 Uinta St. Denver 7
Utah Wisp Leonard F. Zimmerman House 4 Saltair
Wyoming W7KFV Marjon R, Neary Box 215 Laramie
SOUTHEASTERN DIVISION
Alabama w4y ILeland W. Smith 615 Southmont Drive Montgomery
Eastern Klorida WAFWZ ohn W. Hollister 800 Qpnnzneld Bivd. Jacksonville
S estem Florida W4ACB S. M. Douglas, jr. x 3 Tallahassce
Georgl 47D ames P, Born, jr. 5 hm Ave.. N.B. Atlanta
West 1nd|es (Cuba-P.R.-V.1.) KP4KD Tverett Mayer ox 1061 San Juan 5, . R,
Canal Zone KZ3AW Everett R, Kimmel Box 26 Cramboa, C. Z.
SOUTHWESTERN DIVISION
1.08 Angeles 6V Virge A. Gentry, jr.: ll 6 W. 108th St. {.os Angeles 47
Arizona WiMI James Kennedy 11 N, } Phoenix
San Diego Wo6BW Dale S. Bose 1"831 E. Cahforma St. Santa Ana
- WEST GULF DIVISION _
Northern Texas W5CDU Joe G. Buch 5234 V\ckery Bomevard Dallas
Qklahoma WSAHT/AST Frank E. Fisher 104 Fasul Fawhuska
Southern Texas WSBDI Ammon 0. Young 4803 E Houston 7
New Mexico WSSMA Lawrence R. Walsh 2100A 15th Strect L.os Alamos
MARITIME DIVISION . ]
Maritime (Nfid. & Labr. att.) VEIDQ A. M. Crowell 9 Dublin St. Halifax, N. S.
ONTARIO DIV ISION
Ontario VE3CP ‘Thomas Hunter, jr. 1920 Ellrose Ave, Windsor, Ont.
QUEBEC DIVISION
Quebec VE2GL Gordon A. Lynn R.R.No. 1 Ste. Genevicve de
Pierrefonds P. Q.
VANALTA DIVISION - N
Alberta VEeM] Sydney T. Jones ®, O. Bax 373 Edmonton, Alta.
British Columbia VETFB Ernest Bavage 4553 West 12th Ave. Vancouver
Yukon VEBAK W, R. Williamson ox Whitehorse, Y. T.
- PRAFRIE DIVISION
Manitoba VE{AM A. W. Morlev 26 Lennox Ave St. Vital _
Saskatchewan VESDW J. H. Goodridge c/o Canadian Paciﬂc AirLines Regma )

——

S— S ——————— P— e
* Officials appointed to act temporarily in the absence of a regular official.
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1950 Version of the famous World War 11
(and pre-war)
Transmitter!

The communications *“work-
horse’® of World War II has
returned to its peacetime role!
Limited quantities of this most
respected member of
Hallicrafters transmitter family

are now being built
for the civilian market.

All transformers hermetically
sealed. Shock mounted
Jor mobile use. Complete with
tuning units and output coil
sets for 2 to 18 Mc (coils

for 28-30 Mc available
separately). 450 Watts CW',
300 AM phone. Ask wherever
Hallicrafters communications
equipment is sold or write
to the factory for a spec sheet.

HT-4G. .$1,520.00

Speech Amplifier
HT-5G...$217.00

CURERCEI * e Radio Manis Radis”

CHICAGO 24, ILLINOIS




#2 AMERICAN
RADIO RELAY
LEAGUE, mc.

is a noncommercial association of radio ~amateurs, honded for
the promotion of interest in amateur radlo communication ‘and
axperimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and o high stondard of conduct.

It is an incorporated assaciation without capital stock, chartered
under the laws of Connecticut. Its affairs are govarned by ‘a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commiercially éngoged in the manu-

facture, sale or rental of radio oppcratus is eligible to membership =

on its board.
“Of, by and for the amateur,"” it numbers thhm its 1anks proch~

cally every warth-while amateur in the nation and has a history of

glorious achievement as the standard-bearer. in amateur affairs.
inquiries regarding membership  are solicited. A bona fide

interest in amateur radio is the only essential qualification; owner- .|
ship of a transmitting ‘station and knowledge of the code are no__f ]
prerequisite, although full voting membership is granted only to -

licensed amateurs.

All general correspandence should be addressed to the Sécrei&r)%

‘at the administrative headquarters at West Hartford, C_onhecﬂcut‘.
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“It Seems t0Us...”

GETTING THE MOST . ..

In this day of experts and specialists we are
always being told how to get the most out of
something, whether it’s the shirt with the
frayed cuffs that trail whiskers of thread, or
Angus, our rich uncle who thinks water is bad
for tlie stomach.

Although the advice may be perfectly sound,
like cutting off the frayed cuffs above the
elbow to get a simply peachy Hollywood effect
or being sure that Uncle Angus’ will is properly
drawn before putting arsenic in his drinks,
we do get fed up with being told all the time
how to do it.

And now, out comes the gung at Headquar-
ters with a series of articles, beginning in July
QST, on getting the most out of ham radio.
What's the idea? Isn’t ham radio supposed to
be fun?

Yes, ham radio is fun. And that’s why the
series 18 being written.

Now, of course we do want to add to our
knowledge of electronics, we do try to increase
our code speed until we can rattle a bug at
35 per and nonchalantly copy press a line
behind, we do knock ourselves out to get that
lust message off the hook, and we are right-
fully proud that all branches of the armed
forces consider us, the amateurs, to be one of
the country's greatest assets if war should
come,

But it is doubtful that any one of us became
a ham because of these things, important
though they are. Most of us were first at-
tracted by amateur radio and are still held by
its fascination because of just one thing: we
can talk to someone. Sure, we rebuild our
stations and antennas, we experiment with
different types of emission and in different
frequency bands. But why? So we can com-
municate better. Amateur radio is the hobby
of communication.

Exchange of thoughts has always been of
primary interest to man_ and certainly it is
more interesting when this mutual understand-
ing is accomplished over a distance. Reception
of a message from a far-off person, whether on
clay tablets, papyrus, birch bark, or paper,
has always been an occasion of moment. How-

ever, it takes time for the answer to get back
even when fast planes carry the word. How
much more exciting it is if the exchange of
ideas can be made with no waiting.

The progressive uses of smoke signals,
drums, semaphores, heliographs, the telegrapl,
the telephone, mark milestones of progress.
Radio communication in its many forms repre-
sents thegreatest forward step of all. Is it any
wonder that we radio amateurs believe our
hobby is the most fascinating, the most inter-
esting, the most enjoyable of all? The desire
to communicate is an inherent part of the
make-up of mankind.

Does this hobby of ours demand much
money? Certainly not. Oh, yes, sometimes the
seat of operations roes rest on a cushioned
swivel beside the console control desk which
matches the pine-paneled room. But it’s more
likely to be on that old chair from the attic,
the one held up by three legs and a discarded
transmitter chassis, with the location of the
not-too-clean equipment (“Don’t ever dust
my radio station, dear— you might et
killed””) causing bed-making to be pretty
tough.

Collecting is fun, whether of stamps, coins,
antiques or butterflies. So is photography,
both still and movie, Operating model air-
planes, cars, or railroads has many devotees.
There are thousands of home workshops. Yet,
how often the philatelist, the photographer,
the bookshelf-maker and all the rest must
turn an envious eye on us hams. Ours is a
hobby of constant action.

When the coins are classified, there’s not
much left for the numismatist to do. And who
wants to see the pictures that the photographer
spent’ so much time and effort in getting?
True, the model planes and model trains
move, although mostly in circles. But to us,
the fun of building the station and the satis-
faction of making it work are only the begin-
ning. The big thrill of talking to other ama-
teurs in the next block, the next state, the
other end of the country, even the far corners
of the globe, is ours. It’s ours to command,
and to command today, tomorrow, next year,
any time. No matter what the time of year or



the hour of the day or night, we can —by
using the proper frequency band — always
talk with somebody, somewhere.

Let’s remember that phrase “by using the
proper frequency band.” Maybe the 10-meter
'phone man shuts off the rig in disgust because,
to him, there’s nothing doing on the air. The
band is dead. But on 80-meter c.w. the stuff
is really pouring in. Fifty-watt stations are
working across the continent and a few Euro-
peans are coming through, besides. Or per-
haps the 7-Me. 35-w.p.m. fellow who scoffs
at "Phone Hounds would be a lot happier in a
75-meter round table when 40-meter signals
have that hollow sound. And DX on 20-meter
c.w. might be a welcome change from sitting
in front of a ’speaker and listening to the too-
well-known voice of a 144-Me. nightly per-
former a few miles away.

Unfortunately, many of us get in an operat-
ing rut. We forget how great is the panorama
of amateur operating possibilities extending
before us. We hams don’t have just a few fre-
quencies. We have our choice of any frequency
in many entire bands of frequencies. Here’s
160 meters. Few of us have tried it since the
war. It might furnish a kick. Next comes 80
meters with rag-chewing and organized traffic
handling available, and the adjoining 75-
meter ’phone band, a more intimate segment
filled with voices of fellows-—and girls—
who talk to each other night after night, but
who are always happy to welcome a new-
comer. Forty-meter c.w. is the next higher
frequency band — 300 kilocycles of it in which
we can work every state and a good bit of DX,
besides. Now comes 20-meter c.w. for the real
DX Hound, with 20-meter 'phone for his more
articulate brother. Ten-meter ’phone, from
DX corner to the high end, is next and the
brasspounder in his [ittle segment can often
add a new country, too. Six meters? “Aw,
that’s no good,” we might say — but let’s not
sell it short. More and more stations are
making WAS on this band, and no one gets a
bigger kick out of ham radio than the 6-meter
guy when there’s an opening. Two meters is
the next band available, and the gang with
easily-constructed and rotated beams is in
there every night and having a lot of fun.
Next -— but how many bands do we have, any-
way? We've already taken a brief look at
seven of them and nothing was said about
11 meters nor the sometime-in-the-future 15-
meter (21-Me.) assignment. And there are still
more. The 220-Mec. band and the 420-Mec.
band are in almost daily use. Some of the boys
are experimenting in the 1215-Mec. band and
in other hxgher—frequency assignments, where
they work with real microwaves.

However, it’s not just a question of whether
to operate ¢.w. or ‘phone, nor of which band to
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work. There’s another consideration: how to
use our time on the air. Of course, the basis of
ham radio is casual conversation, rag-chewing.
But there is much more we can do.

ARRL offers many awards, some easy to
earn, some difficult, all of them interesting.
Certain foreign certificates of performance are
well worth earning.

Who hasn’t tried his hand or tonsils at
knocking off a few foreigners at one time or
another? There’s no more enthusiastic gang in
ham radio than the DX Hounds.

And as for contests, well, lots of us just live
from one contest to the next. Snappy operat-
ing, intelligent handling of equipment; contest
operating calls for both of these.

Handling traffic. Let’s not forget that word
“Relay” in the name of our amateur organi-
zation, the American Radio Relay League.
Relaying of messages is basic, it’s important,
but more than that, it’s a lot of fun.

Emergency operation. We are justly proud
of the Amateur Emergency Corps, the League
set-up for emergencies. It is nation-wide, care-
fully organized and ready to operate when
disaster strikes.

So, some activities are competitive, some
are wholly cotperative. Naturally, we try to
get a higher score in the SS Contest than our
friend in the next state. What? Old Joe has
110 confirmed? Boy, we’ll catch him if we have
to stay up all night for the next month. But
all of us have had those same rivals test with
us for hours, help us with the new rig or mast,
send a QSL ‘When we needed it.

All these subjects will be covered in the
coming QST articles announced elsewhere on
this page. We hope you like them. We hope
you fin 5 them interesting. But, most impor-
tant, it is our sincere desire that the series will
do what it is being written to do: help you to
have more fun in the best hobby of all — help
you to get the most out of amateur radio.

Starting in July QST . . .

. an interesting and informative
series of operating articles dedicated to
‘“getting the most out of amateur radio.”
Look for these titles in the issues to come:

T'he Basic Procedure of Amateur Operating
Getting Results on V.H.F,
Organized Traffic Handling
ARRL Field Organization
Operating in Emergencies
How To Handle a Message
T'VI and Public Relations
General Operating
Keeping a Log
Working DX
QSL Cards
Clontests
Awards

o Planned and written by the ARRL Hq. staff.
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Amateur Television—A Progress Report

BY EDWARD P. TILTON,* W1HDQ

P

BLEVISION i8 not exactly new to amateur
Tradio. Though most of us paid little attention

to TV until the “I” was added, making tele-
vision our Number One Menace, the facts are
that enterprising amateurs have been playing
with this branch of the electronics art for a matter
of 25 years or more. Doubters are referred to files
of QST dating back to the '20s for proof that
there was amateur television before many of our
present-day amateurs were born.

The methads they used bore little resemblance
to the techniques employed today, to be sure,
but hams were sending and receiving pictures (or
trying to) a generation ago. QST carried many
articles on television from 1925 on, and there was
plenty of interest — for a while. But the work was
being done by the motor-driven scanning disc
method, and it was doomed to failure. Though
many dollars and man-hours were spent on
the problem, nobody succeeded in developing
mechanical systems that were completely prac-
tical. As early as 1928, a QST author ! was point-
ing out the possibilities of electronic television,
using the then rare-and-expensive cathode-ray
tube. The days of the scanning disc were num-
bered.

*V.H.F. Editor, QST.

! “Radiovision,” Dewhirst, Sept., 1928, QST, page 15.

2 “Television — What About I[t?” Hull, Nov., 1931,
QST, page 20.

By January, 1929, The Old Man was ready to
write ‘“finis’’ to the story of television by me-
chanical means, and he did just that in one of his
terse classics called “Rotten Television.” With
his faith in man’s ability to accomplish anything
he sets out to do, Hiram Percy Maxim was sure
that television would be made practical, but his
keen insight in such matters told him almost at
once that mechanical scanning was not the way
to do it, and he said so, in no uncertain terms!

But predicting the coming of electronic tele-
vision and bringing it about were two quite dif-
ferent matters. The cathode-ray tube was a
laboratory curiosity, and it was to remain so for
some years to come, 8o far as most of us were
concerned. Though it had become fashionable,
by 1931, to say that ‘“Television is just around
the corner,” a careful survey by Technical Editor
Lamb and Associate Editor Hull resulted in a
statement by the latter ? that cathode-ray tech-
nique was promising, that higher-definition tele-
vision was on the way, but that the ‘““corner”
was still a long hike away, for the average ama-
teur or potential home-receiver owner.

Not until 1937 was the heading ‘“Television’’
to appear again in the QS7 yearly index. By
then the problems involved in electronic televi-
sion were gradually being solved. Usable com-
ponents were beginning to appear, and television

‘I'his is the way Robert Sutherland, W6UOV, Oak-
land, Calif., handles 'I'V transmission and reception.
His hand rests on the monitor ’scope in the top section.
(‘amera control and power supplies occupy the next two
decks, with an APS-13 receiver just visible at the bot-
tom of the picture. The camera in the foreground has its
casc removed to facilitate test and adjustment. A coax-
ial amplifier unit for higher power output is now being
tested. It appears in the photo at the right.

June 1950

Bob Melvin, W6VSV, Berkeley, Calif., with his T'V
set-up. The top deck is the 420-Mec. transmitter, with
an 832-A in the final stage. Next below is a sync gen-
erator, with the camera control and power supplies. in
that order. Bob says that this is a more claborate set-up
than is necessary for good amateur picture transmission.
The sync generator, with its 30 tubes, has heen found
dispensable, for all practical purposes. On the shelf at
the right is the 4X-150-A coaxial amplifier of W6UOV.
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experimental work loomed as a possible field for
the more advanced (and financially well-fixed)
amateur. Again, QST devoted considerable space
to television articles, leading off with a memora-
ble series of seven by Marshall Wilder, W2KJL,
beginning in December, 1937. For more than two
years almost every issue of QST carried something
on television, but it was mostly concerned with
the receiving end. The generation of a television
picture for transmission was still considered to be
beyond the radio amateur, until moderately-
priced iconoscope tubes were introduced for
amateur use in 1940.

Television transmitter and camera design were
treated extensively in QST for 1940, and on Sep-
tember 27th of that year what is believed to have
been the first two-way television communication
between amateur stations took place. W2USA,
operating from the Communications Building in
the New York World’s Fair, maintained simul-
taneous sight and sound contact with W2DXKJ /2,
in the Daily News Building in New York City,
the stations operating on 56 and 112 Mec. Ten
major television articles appeared in QST in
1940, but they failed to stir appreciable response
within amateur ranks, except on the part of a few
exceptionally well-qualified engineer-amateurs,
and the balance of the prewar period saw interest
lagging.

The highly-involved and expensive process in-
volved in getting on the air for actual television
communication was just too much for most of us,
snd progress in amateur television slowed to a
standstill until well into the postwar period.
Meanwhile, thousands of amateurs and would-be
amateurs had been exposed to cathode-ray tech-
niques in one form or another during the war,
and another generation of hams, brought up on
radio and electronics, was coming along. Tele-
vision rcceivers were becoming commonplace
fixtures in many homes, and electronics schools
were grinding out TV technicians by the hun-
dreds. These factors, combined with the availa-
bility of most of the needed components on the
surplus market, gave amateur television the push

12

television system used by W2LNP.

that it had always necded, and the period since
1948 has scen more amateur TV activity than
existed in all previous years combined.

From several cities in this country and abroad
has come news of progress in amateur television,
and, unlike the prewar work, much of the effort
has been concerned with transmitting. The trend,
in this country, has been to use transmitting sys-
tems that would tie in with those employed in
commercial services, so that ordinary home tele-
vision receivers could be used for amateur work
by the addition of a simple ¢onverter. In this
country amateur TV is limited to the frequencies
from 420 Mec. up, because of the bandwidth in-
volved, but in some European countries there
has been experimentation with the r.f. sections
operating in the 2-meter band. So that interested
parties may know how the problem is being at-
tacked in various places, we present a summary
of the work now going on and the methods being
used.

TV in the Bay Area

Perbaps the first amateur to put a standard
RMA television image on the air was W6JDI,
Burlingame, Calif., who was transmitting a
monoscope test pattern as far back as May, 1948.
In November of that year he was received suc-
cessfully by Bob Melvin, W6VSV, Berkeley, a
distance of 25 miles or so. The W6JDI transmit-
ter was a pair of 80128 operating on about 423
Mec., modulated with the RMA standard 525-
line picture, interlaced 2 to 1, making it receiva-
ble on a standard home television receiver with a
420-Mec. converter.

The work of W6JDI was featured in the San
Francisco C'ull-Bulletin of December 16, 1948,
with the operator, Clarence Wolfe, jr., receiving
attention as the first person to transmit television
successtully in the Bay area. His work antedated
the appearance of commercial television in that
region by about 9 months.

He was followed in Iecember, (948, by
W6WCD, San Francisco, who was also being re-
ceived in Berkeley by W6VSV. W6WCD was
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transmitting a 26214-line noninterlaced signal,
60 frames per second. He started with a modu-

lated-oscillator r.f. section, changing soon to’

crystal control.

The first live pictures were transmitted by
W6VSV, in March, 1949, using an RCA 5527
iconoscope and an f 1.9 lens in the camera equip-
ment. Bob also started with 4 6J6 oscillator,
changing to an 832 tripler, with crystal control,
eventually followed by an 832 amplifier, on 423
Mec. He uses 262%4-line noninterlaced scanning,
at 15,750 and 60 cycles. The picture is receivable
on home TV sets equipped with 420-Me. con-
verters.

Pictures are clear and stable, despite the lack
of a sync generator. Bob has built a sync genera-~
tor, but he feels that this complex equipment (his
has some 30 tubes) is not required in amateur
work, the receiver locking nicely on the blanking
pulses. Indoor shots are made easily using two
No. 2 photoflood lights. Best DX for W6VSV-TV
is W6GCG, San Mateo, who receives the picture
over a path of some 25 miles.

A particularly interesting feature of W6VSV’s
transmissions is the combination of sound and
video on the same frequency. His transmitter os-
cillator is frequency-modulated slightly, to give
an f.m. deviation of about 20 ke. at 420 Mc. The
video is grid-modulated a.m. Using a standard
TV receiver there is no ill effect on the picture
quality from the frequency modulation for the
sound. The audio is picked up by a separate 420-
Me. receiver having f.m. detection. A 923-A sur-
plus job is used for receiving the sound, and no
video modulation is present in any type of f.m.
receiver that has a satisfactory limiter to remove
the video a.m. Altcrnatively, the sound is trans-
mitted separately on 144 Mec. The equipment of
W6VSYV has been used in a number of successful
cdemonstrations at hamfests, schools, and public
meetings of various kinds.

Another Berkeley TV enthusiast is Milton
Cooper, W6QT. Milt also uses a camera with a
5527, using circuits provided with the tube, but
with minor changes. His camera desxgn is similar
to that of W6VSV, except that the latter has his
in several units, whﬂe ‘the W6QT camera is a
single assembly. The transmitter r.f. section is an

Photographed in a darkened room to show the equip-
ment in actual operation, J. R. Popkin-Clurman,
W2LNP, demonstrates his system for transmitting and
receiving amateur T'V on 420 Mc. Ray is adjusting the
pick-up unit containing the photo tube and video am-
plifier. Opposite this is the cathode-ray tube with a
transparency mounted on its face. At the upper right
is the receiver tube, showing the system fidelity. ‘I'he
420-Mc. transmitter and converter are in the fore-
ground. The video modulator blanking, sync and sound
mixers (shown as three units in the block diagram)
are combined on the swnall chassis at the left front.
At the rear are power supplies and a unit containing
sweep circuits, hmh-voltage supply, and sync and blank-
ing generators. This iz not required if a television re-
ceiver is used as ontlined in the text.
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SCR-522, with the output stage tripling to 432
Me. This drives two additional 832s as cascaded
amplifiers. The second 832 straight amplifier adds
considerably to the output, and the stability is
good. This is occasionally used to drive an APT-5
cavity oscillator which has been converted to
amplifier service, running 100 watts input.

Other TV stations actually on the air in the
Bay area include W6RXW, W6UOV, and
WevQV. WeMTJ, W6AQV, and W6WGM are
working on TV gear, and others are expected
soon. W6UOV is working on a tripler-amplifier
using 4-X150-A tetrodes, with the hope of putting
out a more powerful TV signal. Antenna systems
used in the T'V work are mostly 16-element jobs,
with horizontal polarization.

A Novel Way To Get Started

The cost and complexity of TV gear has so far
left most amateurs convinced that television is
not for them, but ways are gradually being found
to cut corners. While not even the most rabid
video enthusiast would yet say that TV tech-
nique has reached the beginner stage, there have
been several ideas developed recently for bringing
the transmission of television nearer to the abili-
ties of the average experienced ham. One such
simplified system has been developed by J. R.
Popkin-Clurman, W2LNP. It was demonstrated
by him, to a capacity crowd, at a recent meeting
of the Amateur V.H.F. Institute of New York.

Ray simplifies matters for the ham who would
like to transmit transparencies (film negatives or
positives, movies, diagrams, visual messages)
without going into the complexities of camera de-
sign and construction. He also lets a local TV
station, and a standard TV receiver, do some of
the work. The system used by W2LNP is shown
in block-diagram form in Fig. 1. The photograph
shows the complete set-up under actual operating
conditions. A standard TV receiver is tuned to a
local station and the lead from the receiver video
amplifier to the cathode-ray tube is disconnected
and the output of the amplifier is fed to 4 blank-
ing generator. The output of the blanking gener-
ator is applied to the receiver cathode-ray tube,
the raster of which is used as a light source.

In the simplest form of picture transmission a




transparency is placed directly on the face of the
cathode-ray tube, which for this purpose can be
almost any type, including the war-surplus P-7
phosphor radar jobs. Light from the raster,
passing through the transparency, is picked up
by a photo tube and multiplier and fed to a video-
amplifier unit that includes a high-frequency
peaker and possibly a video phase inverter. The
latter is used only if it is desired to transmit nega~
tives in positive form. After a clipper and blank-
ing inserter and a mixer the signal is ready for the
modulator and transmitter. Sound and video
are transmitted on the same channel by frequency
modulating a 4.5-Me. oscillator and modulating
the 420-Mc. transmitter simultaneously with
this and the video, by means of the video-sound
modulator.

The signal thus transmitted has all the charac-
teristics of a commercial video transmission, and
may be received on any standard home television
receiver equipped. with a 420-Mc. converter. In
the absence of a local TV station it is merely nec-
essary to derive the sync and blanking from the
receiver’s own sweep circuits. In this case the pic-
ture will have only 262 lines, noninterlaced. It
retains the same horizontal resolution, but the
vertical resolution is reduced. In this type of
operation it is desirable to sync the vertical to
the 60-cycle power supply, to reduce hum ef-
fects.

The photo tube is the 931-A multiplier type
widely used as & noise source in radar jammers

such as the APT-5, and thus available on the sur- -

plus market. In the noise-generator applications
use is made of the extreme amplification capa-
bilities of the tube, but in this case the maximum
gain is not employed. If the tube’s noise level is
reached it will show up as snow in the picture.
The output of the photo tube is fed into a series
of video amplifiers, one of which is a high-fre-
quency peaker. This is necessary to compensate
for the build-up and decay times of the cathode-
ray tube’s phosphor screen,

The r.f. section of the transmitter used by

W2LNP is a crystal-controlled job with an 832 _

amplifier in the final stage. The receiver has a
crystal mixer and a 6J6 oscillator, followed by a
cascode amplifier working into a home television
receiver operating on Channel 3. The channel
used for the i.f. should be one that is not in use

locally, and should be in the low TV band for
best results. ]

This system may be adapted for transmission
of movies. A film-projector light source is re-
moved, and the photo tube installed in its place.
A 60-cycle synchronous motor is used to drive
the film sprocket and the film is run at 30 frames
per second instead of 24. It is necessary to blank
the raster during the film pull-down time. Pic-
tures of live subjects may also be transmitted by
projecting the light from the raster on the sub-
ject and collecting the reflected light with a
condensing-lens system for the photo tube. Con-
siderably greater light is needed than for trans-
parencies, and a 5TP4 or a 5WP15 projection
cathode-ray tube, with its associated high volt~
age, is suitable.

The British Amateur Television Club

Ham TV activity in England is being codérdi-
nated through an informal organization known
as the British Amateur Television Club, Mike
Barlow, G3CVO, secretary. Standardization of
equipment to tie in with BBC transmissions (405
lines, double interlaced, 200 lines, noninterlaced,
positive modulation, sound transmitted sep-
erately) is urged. Permission for use of the 420-
Me. band for TV is being requested of the GPO
at this writing.

The club publishes a small mimecographed
magazine, CQ TV, containing the latest news and
technical information. Members are active on
many ham bands, and schedules are kept on
3780 ke. each Saturday at 9 and 10 p.m. for the
express purpose of discussing TV problems. Two
issues of CQ T'V we have at hand contain news of
the doings of Gs 3GBO, 3CVO, 2DUS, 2FXA,
52T, 3ETI, and numerous TV experimenters who
do not have transmitting licenses as yet. Several
are reported ready to go on the air when 420-Mc.
TV permission is granted. A suggestion contained
in their paper might well be followed in this coun-
try: that amateur TV work be carried on in that
part of the 420-Mc. band not harmonically re-
lated to the 144-Mec. band. The 420 band is
certainly wide enough for all of us, and this
division (TV below 432 Mec., regular communi-
cation above) would help to make full use of
the assignment, and keep us out of each other’s
bair.

A late addition to our file of amateur TV photographs
is this shot of PAQXN-TV, Haarlem, Netherlands.
The operator at the left is A. F. van Aggelen, PAOXN,
making adjustments while an assistant checks the re-
ceived picture. The rig is on 144 Me., running 100 watts
to a pair of 4-605As, driven by an ARC-5 exciter. Racks,
from bottom to top: high-voltage power supply, regu-
lated supply, switchboard with filament transformers,
exciter and sync unit, pulse mixer and shaper, control
tubes, line-amplificr mixer and modulator, and final
stage.
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TV camera built by members of the Groningen,
Netherlands, section of the VERON, contains an elec-
tronic view-finder, video preamplifier, 5527 iconoscope,
pulse and sawtooth generators, and a blanking and sync
mixing unit. The camera operator is Lou Foreman,

PAQVT.

Amateur Television in the Netherlands

In early 1948 a group of members of the Gro-
ningen section of the Amateur Radio Society of
the Netherlands (VERON) started construction
of a television station. This project was under-
taken in order to provide a demonstration set-up
for a large fair held in Groningen in September of
that year. As the result of considerable effort on
the part of PAgs BE, BF, GWT, VT, TB, WL,
and ZX the job was done on time, and 15,000
visitors saw the amateur television station in ac-
tual on-the-air operation, many of them being
given an opportunity to see and talk with friends
who were at the camera position.

Duplex radiotelephone communication was
maintained on 2 and 80 meters, between the
camera and receiver positions, separated by 400
yards, and at times when no live talent was avail-
able the camera was left focused on an exhibit
housed in a huge coffee pot, one of the landmarks
of the fair.

The camera equipment used an RCA 5527
iconoscope, with sequential scanning, 250-line
definition, 50 frames per second. Associated cir-
cuits and controls (shading, blanking, sync gen~
erator, and mixing) and an electronic view-finder,
all at the camera position, enabled one operator
to handle the job at that end. The transmitter
was a 100-watt job, operated on 59 Mec. by spe-
cial permission of the Netherlands licensing au-
thority. The receiver was a converted Gee navi-
gational-aid set.

Picture quality was good under sunlight condi-
tions, and fair at night, when spotlight illumina~
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Grouped around a homebuilt amateur TV receiver at
Groningen are Henry de Waard, PAPZX, Harry Beenen,
PAPBE, and Dick Lemstra, PAQTB. With this unit
the 144-Me. television transmissions from PAPVT have
been received over distances up to 23 miles. (Photos by
PAPUSA)

tion was used. Work on the equipment after the
exhibition improved the nighttime picture qual-
ity, and the range was extended to as much as 25
miles. The gear was demonstrated at the annual
PAg conference at Utrecht later in the year.

In January, 1949, it was necessary to change
over to 145 Mec. for transmitting, as the 59-Me.
frequency was discontinued as an amateur as-
signment. The 145-Mec. rig using an 829 final,
grid-modulated, was used for a demonstration at
another fair in August, 1949, this time at Wins-
choten, and has since been in operation at
PA@VT. He has added a control unit containing
three cathode-ray tubes, permitting monitoring
of the signal before and after transmission, and
inspection of the r.f. envelope.

Transmissions are made each Saturday evening
between 2000 and 2230 local time. Talks and
demonstrations by visiting amateurs are fea-
tured, and test patterns are transmitted at other
times. Reception is good at distances up to 30
miles, and a number of receivers have been built
especially to pick up these transmissions. Sound
is transmitted on 29.6 Mec.

Thus, it appears that amateur television is now
well under way, the moves in this direction hav-
ing been made more or less simultaneously in
many widely-separated areas. The necessary
equipment is now available, interest is growing,
and a new chapter in the history of amateur radio
is being written. If you are helping to write it let
us know what you are doing in the TV field, and
how you are doing it, in order that the story of
ham TV can be properly told in QST.

15



An All-Band Mobile Antenna System

2 to 160 Meters with One Installation

BY S. S. PERRY, * W1BB

and mobile, using all available bands, both

c.w. and ’phone. The most importaut single
factor in successful work has been found to be
the antenna.

L.ast summer and fall I made quite a project
of trying out and making comparative tests of
many of the mobile antennas that have been de-
scribed in the last several years, plus some of my
own design. The purpose was to develop an an-
tenna that would best answer my own require-
ments for efficient ull-band mobile operation.

SINCE 1936, W1BB has been working portable

i L~ % Anfennas, When Used
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Fig. 1 — The W1BB center-loaded all-band mobile
antenna installation. As an alternative to fecding
through”an insulator in the roof of the car, the connec-
tion to the coupling circuit may be made through the
bakelite tubing mount, when the transmitter i mounted
in the car trunk.

For operation on 2, 6 and 10 meters a quarter-
wave whip mounted as high and in the clear on
the car us possible, and fed with coaxial cable,
is ideal. On the lower frequencics a loaded whip
is very suitable. Without going into a lot of detail
regarding the tests, suffice to suy that a center-
louded antenna was found to measure up hest to
my requirements.

The antenna that developed from a long scries
of tests is shown in Fig. 1 and the photographs.
The mount is a 1 Y%4-inch o.d. by #4-inch i.d. bake-
lite tube, 30 inches long, fitted with a Johnson
No. 70 34-inch jumbo jack into which 3¢-inch
antenna rods can eusily be plugged. This bakelite
mount is screwed on with standard iron-pipe
fittings to a steel bracket bolted under the
bumper guard.

The loading coil consists of 200 turns of No. 22
d.s.c. tinned wire tapped every 5 turns with a
small soldering lug, and given two coats of lac-

%36 Pleasant St., Winthrop, Mass.
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quer. The coil is wound on u1 12-inch length of
114-inch o.d. by 1-inch i.d. bakelite tubing. Plugs
made from 1-inch diameter brassrod, 84 inch long,
are fitted into both ends of the tube and fastened
in place. These plugs have jumbo jacks mounted
on them. The supporting #¢-inch antenna rod
plugs into the bottom, and a standard broadcast
adjustable auto whip antenna plugs into the top.

The entire assembly may be taken apart in
seconds. This type of installation does not mar the
car, and lends itself well to either trunk feed or
roof feed through a top insulator. The latter is
used in my case. The horizontal feed wire from
the roof insulator is supported part way by a 1-
inch bakelite tube, to help it clear the car body.

Tests were made with vertical feed from the
trunk up through the antenna support, using a
remote antenna tuning unit in the trunk, in com-
parison with feed through the roof insulator with
the horizontal wire. Practically no difference in
ficld strength was observed, although such differ-
ences 48 were noted favored roof fecd.

T'o assist in quick tuning and visual indication
of radiation, a pink-bead 2-volt 60-ma. flashlight
bulb is clipped over a portion of the horizontal
feed wire to indicate current. The bulb is also
helpful as a rough check on modulation. An r.f.
ammeter, located in the antenna lead inside the

The all-band mobile antenna cunsists of a whip, cen-
ter-loaded with a multitapped coil, mounted on a bake-
lite standard. In W1BB’s installation the lead from the
transmitter is brought through an insulator mounted
above the rear window.
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car, also is very useful, although not essential, for
tuning purposes.’

Frequency Range

This antenna operates on any band simply by
cutting turns in or out of the loading coil.

For example, the antenna resonates and puts
out good field strength on 28 Mec. as a quarter-
wave whip with all turns shorted. As a center-
loaded antenna on 14 Mec. it covers the band
with from 5 to 10 turns, the remaining turns being
shorted. On 7 Me. it resonates with 35 to 60 turns,
and on 3.5 Me. with 135 to 190 turns.

For 1.8 Mc. u second loading coil consisting of
325 turns of No. 24 enameled wire, likewise wound
on a 1¥4{-inch bakelite form, is plugged on top of
and in series with the regular tapped antenna coil
by means of jumbo jacks and 34-inch plugs. Using
this 325-turn coil, plus 140 additional turns of the
regular tapped.antenna coil, the antenna reso-
nates at 1820 kec.; with 80 turns it resonates at
1880 ke.

For 50 and 144 Mc. (and occasionally for 28
Me.), flexible 14-wave whips are plugged directly
into the antenna fced-through insulator. These
are fed directly with coaxial lines, by-passing the
antenna tank circuit. Thus even the v.h.f. bands
are covered with one system.

The one disadvantage of this antenna — which
in practice is not too disadvantageous — is that
its tuning is very sharp. The number of turns in
the coil for a given frequency is quite critical. A
typical resonance curve for the same antenna at
three frequencies in the 3.5-Mec. band is shown in
Fig. 2. These curves show that unless provision
is made for changing the number of turns, it is
essentially & one-frequency antenna.

While some fellows may find it perfectly satis-
factory to use only one frequency, most will want,
to be able to change frequency within the band

June 1950

with fairly good radiation efficiency, particularly
if they work mobile c.w. as well as 'phone — or if
they use VFO, which is necessary for low power
and is surely coming for mobile operation. With
the tapped coil it is easy not only to change bands,
but to move to any point within a band, by mov-
ing the antenna-loading inductance clips to the
predetermined correct number of turns for the
particular frequency chosen. To facilitate quick
changing, in the author’s case every 50th tap is
painted red, every 10th tap blue, and every 5th
tap left plain tin color.

It is possible to QSY a little above or below any
particular frequency for which the autenna is
tuned “‘on the nose,” without changing taps or
taking too much of a field-strength drop, provided
the frequency is not changed too much, as may
be seen from Fig. 2.

If you do not want too many taps, one each for
the low, middle and high portions of the band
may be used. This does not lend itself well to ad-
justment or changing from one band to another
where various combinations of turns are ncces-
sary, but would be satisfactory for one band.
However, I believe that the flexibility secured by
making the taps every 5 turns is well worth the
time and effort necessary.

Operating Adjustments

As indicated in Fig. 1, the antenna is coupled
to the transmitter through a parallel-tuned circuit
capable of tuning through the operating fre-
quency. This circuit is coupled either inductively
or through a coax link to the output tank circuit
of the transmitter. For initial tuning, disconnect
the antenna from the coupling tank, resonate the
final tank circuit by tuning for the usual dip in
plate current, and then tune the coupling tank
to resonance as indicated by an upward kick in
the plate current. Then attach the untenna and
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Close-up of the loading coil. The taps are soldering
lugs bent around the wire every 5 turns and soldered in
place.

retune the coupling tank for maximum antenna
current. The final-amplifier tank may also require
slight retuning at this point.

There is some interlocking between the number
of turns on the loading coil and the tuning of the
coupling circuit; that is, if the number of loading
turns is changed through a small range the system
can be brought back to resonance by retuning
the coupling circuit. However, maximum field
strength is obtained at only one setting of the
tap on the loading coil. The antenna at W1BB
was originally adjusted by checking with a field-
strength meter while the taps and coupling-
circuit tuning were varied. It was found that
maximum field strength always resulted when the
current in the antenna was maximum, and that
maximum current always was obtained at one
particular setting of the loading tap, even though
the system could be resonated at other tap
settings. An 0-1 r.f. ammeter should be sufficient
with average mobile power when the meter is
connected between the coupling circuit and the
lead wire.

Notes on Loading Coil

The question was raised at one radio club meet-
ing where 1 gave a talk on this antenna as to
whether there was a loss in the shorted turns, so
a check test was run on a coil without taps,
peeling off turns until resonance was obtained.
The dotted curves in Fig. 2 show that the field
strength was the same in either case and the only
effect was to require more turns for resonance on
a given frequency.

Several tests also were run with large-diameter
air-wound loading coils, instead of the small-

18

diameter close-wound coil, to determine if such
coils would be more efficient. The differences were
very slight, and the conclusion was that as long
as the coil resonates, the size or type of winding
does not matter very much.

The question of the effect of rain on the coil
was raised at another meeting. The usual type of
weatherproof cover, made by slipping a close-
fitting bakelite tube or slecve over the winding
and cementing it at top and bottom, would
make the antenna a single-frequency affair, be-
cause no taps could be brought out. Although
no difference in performance in rainy as compared
with dry weather had been noticed, it was de-
cided to run further tests to settle the point.
First, resonance and field-strength checks were
made on 3982 ke., 3722 ke. and 3525 ke. with the
tapped antenna dry. Next it was immersed in
lukewarm water for 10 minutes to soak it thor-
oughly. After this the same tests were repeated.
During these tests the coil was sprayed fre-
quently with an atomizer to keep it wet. The
differences in field strength were euntirely negli-
gible and there was no change in the number of
turns needed for resonance.

Performance

The antenna has given gratifying results using
my homebuilt 30-watt all-band mobile trans-
mitter. Local and medium-distance contacts are
reliably good. In addition, good contacts up to
250 miles on 1.8 Mec. and 450 miles on 3.5 Me.
have been made. Foreign DX has been worked
on 14 and 28 Mec. With more operating time to
catch conditions at their peak, even better re-
sults are possible. The system has definitely
solved W1BB’s all-band mobile antenna problem.

For 160-meter work a second loading coil is plugged
in to resonate the system.

QST for



An Impedance Bridge for Less than
Ten Dollars

Economical R, L and C- Measurements

BY BEVERLY DUDLEY *

¢ The author describes this device as
‘‘an experiment in economics,’® but it is
more than that. It is an instrument
that more than carns its small cost in
its ability to measure, with all the ac-
curacy gencrally needed, the funda-
mental circuit quantities with which we
are daily concerned in amateur work.

NOWLEDGE of the magnitudes of electric-
I{ circuit components is necessary for the
design of any electrical or radio equip-
ment, and is also highly desirable for the majority
of service and maintenance work in these fields.
Laboratory equipment for determining the mag-
nitudes of resistance, capacitance, and self- and
mutual-inductance for general as well as special-
ized uses is available. In many cases, however,
such relatively expensive measuring equipment
cannot be justified on an economic basis, par-
ticularly if measurements are to be made only
occasionally and high precision is not required.
Study showed that measuring equipment which
would meet the needs of radio amateurs and
service men reasonably - well could be designed

*22 Temple St., Belmont 78, Mass.

for home construction at a fraction of the cost of
commercial laboratory equipment. Of several
impedance bridges which were designed and
built with this objective in mind, that described
here represents the best combination of low cost,
reasonable accuracy, and wide range, when cost
must be kept to the absolute minimum.

The low-cost impedance bridge is neither
unique nor unusual in its electrical circuitry.
The design and construction _does represent an
experiment in economics, however, since every
effort has been made to reduce the cost to a
minimum without detracting.too much from the
general utility of the instrument. Some of the
desirable features that may be expected in high-
quality laboratory units had to be sacrificed in
the interest of economy. Nevertheless, when it
is realized that the bridge measures resistance,
capacitance, and inductance over a range of
valuesof a million to one, and that the total cost
for new (not surplus) parts available on the open
market can be well within ten dollars (including
source und detector), it would appear that meas-
uring techniques can be brought within the
financial reach of all who have need for them.
Although the low-cost bridge is hardly a preci-
sion instrument, measurements over most of its
range can be made within a few per cent if rea-

The low-cost impedance bridge set up for
measurements. The large knob and pointer
at the top sweeps over a scale calibrated
directly in the significant figures of re-
sistance, inductance and capacitance. The
location of the decimal point is given by the
setting of the range switch in the lower right-
hand corner. The switch in the lower left-
hand corner selects the appropriate bridge
circuit for measurement of L, C and R. The
two controls at the center are phase bal-
ancing adjustments used in the measurement

of L and C.
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sonable care is exercised in its construction, cali-
bration, and use.

Bridge Design

The impedance bridge is an example of the
four-arm impedance bridge network which is
thoroughly treated in Hague’s Alternating Cur-
rent Bridge Methods (page 51, 5th ed.).! If a
complex impedunce is inserted in each arm of the
bridge, as shown in Kig. 1, the magnitude of the
real and quadrature components of the imped-
ance in Arm 1 is found from the relation
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Proper adjustment of the bridge for the condi-
tion of balance requires that the resistive and
reactive components of the four arms must, in-
dividually, satisfv the above equation of bal-
ance. By making the impedances of the different
bridge arms of suitable kind and value, useful
arrangements for the measurecment of R, I, and
(! ean be made.

Z1

tig. | — Schematic diagram of four-arm impedance
bridge, with generalized impedances in each arm.

If all the arms of the bridge are resistance
clements, as shown in Fig. 2A, we obtain the
well-known Wheatstone hridge. Since no arm
contains reactive clements, the conditions of
halance merge into the single relation

‘I'he unknown resistance, #;, may then be con-
veniently meusured in terms of a calibrated vari-
able or adjustable resistor, Ko, and the fixed ratio
arms (R3/R's).

A convenient bridge for the measurement of
good quality capacitors is the series-resistance
De Sauty bridge, shown in Fig. 2B. It can be

i Published by Sir Isaac Pitman & Sons, London; in
New York, Pitman Publishing Co., 2 West 45th St.
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shown that, when the De Sauty bridge is bal-
anced,

and

are the conditions which must be simultaneously
satisfied. If f is the frequency of the alternating
current supplied to the bridge, then it can be
shown -that the dissipation of the unknown ca-~
pacitance in Arm 1 is

D= 1;11 = 22fC\Ry = 2xfC3R3
in terms of the known capacitance, (3, which is
assumed to be loss-free and, in any event, should
be of good quality.

For the measurement of inductance, the Hay
and Maxwell bridges are particularly useful since
inductance is determined in terms of a known
capacitor whose capacitance may be fixed. De-
termination of inductance in terms of a capaci-
tance (instead of another inductance) has the
advantage of eliminating the magnetic field in
the bridge standard.

In the Hay bridge, shown schematically in
Fig. 2C, it can be shown that, for coils whose @
is 10 or more, the equations for balance reduce
iwith negligible error) to the simple forms

Ly = C'4RoRlg
and
L ol
Ry = T
The quality, or @, of the inductor is given by

So long as measurcments are restricted to coils
whose ¢ values are 10 or more, a convenient in-
ductance bridge can be made by having Cy fixed,
and by making cne of the resistors in an adjacent
arm continuously adjustable.

The Maxwell bridge, shown schematically in
Fig. 2D, is suitable for the measurement of low-Q
inductors. The two equations of balance are

Ly = RoR3Cy
und

, fealiy
By =

Thesc cquations ure the sae as for the Hay
bridge when the latter is limited to the measure-
ment of high-¢ inductors. In the cuse of the Max-
well bridge, however, the quality or @ of the coil
is given by @ = 2zfC4R;.
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For the bridge networks
enumerated, it will be ob-
served that the balance
equations for K, L, and C A
ure independent of the fre- /

R

energy supplied to the

<,

bridge. It will also be ob-
served that the equations
for D and @ are dependent
on frequency. Except that a
capacitance appears in all,
the equations for L and
are expressed in terms of
branch arm impedances
which are independent of
those in the equations for D
and Q. For the measurement L
of resistance and inductance,

the value of R or L is di- R
rectly proportional to Rs.

In the De Sauty bridge the
measured value of capac-

quency and waveform of the
&
\R’@

A—WHEATSTONE-

B—DE SAUTY

\{\ L,
R Ry Ra

[9

A
AN

itance is inversely propor-
tional to Ro. Thusif Rs is the
calibrated variable resistor
selected for Imeasurement
purposes, the calibration
scale for capacitance will be
inverted with respect to the
calibration scales for meas-
uring inductance and
resistance.

Bridge Construction

A wiring diagram of the composite impedance
bridge is shown in Fig. 3. The circuit element to
be measured is connected to the terminals marked
R, L, C. When 4 telephone headset is plugged
into the jack, J1, 4 tone is applied to the bridge
by a battery-operated buzzer through Si. Sz se-
leets different resistors in decimal multiple or
submultiple values for determining the range
of “the measurements. A two-circuit switch is
sclected for Sz so that the nominal resistance
standards may be connccted to one circuit and
the corrective resistors, mentioned later, may be
connceted to the other. All measurements of the
magnitudes of circuit constants are made in terms
of the calibrated resistor, Rz, and the range
resistors, K3. For the measurement of (’ and L,
the quadrature balance is made by adjusting one
of the variable resistors in Arm 4.

When S, is set to Position 1 the bridge is con-
nected as a Iay bridge and in Position 2 the
circuit is connected as a Maxwell bridge. The
bridge is so designed that, with a tone of 1000
cycles per second, the Maxwell bridge is used for
coils whose values of @ lie between 0.1 and 10
at that frequency, whereas the Hay bridge is
used for coils whose values of @ lie between 10
and ubout 1000. In cither case, the bridge is
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Fig. 2 - Fundamental circuits of the bridge types discussed in the text.

designed to measure values of self-inductance
over the range of 100 microhenrys to 10 henrys.

The bridge is connected as a Wheatstone
bridge when 83 is set to Position 3. In this case
values of resistance between 1 ohm and 1 meg-
ohm may be measured.

Capacitance is measured by setting Sz to Posi-
tion 4, when the network is connected as a
De Sauty bridge. For this connection, the range
is from 10 micromicrofarads to 10 microfarads.
If the tone source is 1000 cycles per second, null
balance may be obtained for capacitors whose
energy dissipation (D = Ry/X1) lies between
0.001 and 0.1 at that frequency, covering the
range of capacitor losses usually encountered in
good quality units.

As judged by convenience of operation and
precisiou of measurement, it is desirable that the
variable resistors have a taper such that, for
any position of the shaft, a specified change in
the angle of rotation results in the same per-
centage change of resistance rather than the
same change in absolute value of resistance.
Variable resistors having logarithmic (or audio)
taper meet these requirements and ure uvail-
able in resistance ranges of about 100 to 1. Over
a4 10-to-1 range, as used in this impedance bridge,
square-law variable resistors also provide quite
a satisfactory tvpe of calibration scale, similar
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to the D scale of an ordinary slide rule.

For the measurement of inductance and ca-
pacitance, the capacitance of the fixed standard
capacitor, Cy, should be precisely known. This
capacitor should be a high-quality mica unit.
It is desirable that the capacitance of this stand-
ard be as near the design value as possible, but
this i8 not a necessary requirement if one is will-
ing to use a separate calibration scale for each
type of impedance (R, L, or ') measured.

To a large extent the precision of the bridge
depends upon the precise calibration of the vari-
able resistors (especially R2), and also upon the
precision of the fixed resistors used as ratio arms
to extend the range of measurements. Of course
it is possible to purchase precision fixed resistors
for the bridge arms, but the cost can be greatly
reduced by using ordinary composition or wire-
wound resistors with 10 per cent tolerance, and
correcting them to the design values. Such a
procedure requires the temporary use of a
Wheatstone bridge of fairly high precision, and
this should be available in towns and cities since
high school physics departments now have such
equipment.

If the measured resistance is less than the de-
sired design value another resistance may be
added in series with the first to bring the combi-
nation to its proper design value. For those units
whose resistance is greater than the design value,
the proper resistance can be obtained by using
a supplementary resistor in shunt with the nomi-
nal standard. If R, is the resistance of the stand-
ard resistor, as called for in the design, and if R
is the actual measured resistance of the unit
whose nominal resistance is I2,, then the resist~
ance of the corrective resistor may be designated

fili]
3106 Volt
Battery

i

Fig. 3 — Circuit diagram of the low-cost impedance
bridge. Component values are given in ohms and micro-
farads. See Table I for parts list.
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TasLe I
Components Used in the

Low-Cost Impedance Bridge

Ra 10,000-ohm volume control (Mallory
tYPe G)evvrniinercnnnennnnnas $0.73

RsA  2000-ohm volume control (Mallory
5% - © ) T 0.73

Rsg  150,000-ohm volume control (Mal-
lory type UM-502)............. 0.73
RaA 8200hms, 46 watt............... 0.10
R4 10,000 ohms, 34 watt. ............ 0.10
Raa 10 ohms, 44 watt. ............... 0.10
R3B 100 ohms, 4 watt............... 0.10
Rac 1000 ohms, 36 watt. .............. 0.10
R3p 10,000 ohms, 3¢ watt............. 0.10
R3g 100,000 ohms, Y watt............. 0.10
Rap 1 megohwn, Y3 watt............... 0.10

L$ watt resistors for correcting resis-

tors in Bridge Arms 3 and 4,
T@$0.10....cvviiiiiiniiannn. 0.70

S2 3-circuit 4-position switch (Mallory
type 3234J). .. i iiiiiiiiiee 0.68

Ss 2-circuit 6-position switch (Mallory
type 3226J). ... iiiii i 0.68

J1=81  Jack, filament lighting (Mallory
type 702B) . . oviiin i 0.44

Cy 0.0005-ufd. mica (C-D type 1D5D5)
(2@ $035) ....covinvnnnnnnnn 0.70
B High-frequency buzzer (Signal).... 0.88
114-volt dry cells, size D (4 @ $0.05) 0.20
Binding posts (2 @ $0.05)......... 0.10
Panel, 5x6%x 4”.......... SN 0.50
Wire, screws, solder, miscellaneous.  0.25
Tolal.....ocovevriveinnn.. $8.12
Telephone headset, 2000 ohms. .. ... 1.50
Grand Total. .............. $9.62

as R.. For resistors K. and R, in parallel, the
resistance required to correct the equivalent com-
bination to the standard value, R,, is
RuR,
k= %"k,

When commercial resistors of 10 per cent tol-
erance were corrected as outlined above it was
found that the fixed resistors ncarly always could
be corrected to within 14 of 1 per cent of the
design value, using only two resistors, cach with
10 per cent tolerances.

It is convenient, but not absolutely necessary,
that the capacitance standard be closely ad-
justed to the design value of 0.0100 microfarad.
It is necessary that its capacitance be precisely
known, however, if precise measurements are to
be made of inductance and capacitance. A cali-
brated variable condenser of about 500- to 1000-
ppfd. maximum capacitunce can be used to
measure C4 as outlined in the section on “Cali-
bration.” In the abscnce of accurate means for
meaguring the capacitance of this standard, the
bridge itself may be used to select (from a group
of units) that capacitor having the most probable
design value, as is outlined under the section on
“Calibration.”
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Two 0.005-ufd. mica capacitors connected in
parallel were used as the capacitance standard
for the low-cost impedance bridge. Two such
units were slightly less expensive than a single
capacitor of 0.01-ufd. nominal capacitance.
Moreover, there was the possibility that any
deviations from rated capacitance of one unit
would compensate, more or less, for errors in the
other so that the combination would be closer
to the design value than a single unit. If the
capacitance is sufficiently close to the design
value, the same scale calibration which serves
for the meusurement of resistance will also serve
to measure inductance. However, an inverse
calibration scale is required for the measurement
of capacitance.

The variable vesistor for measuring K, L, and
(’ is a 10,000-ohm unit with logarithmic or audio
taper. A fixed resistor of 800 to 900 ohms is con-
nected in series with it so that the combination of
the two has a range of resistance of from about
850 ohms to almost 11,000 ohms. A calibration
for this resistor, showing the resistance as a func-
tion of shaft rotation, should be made as accu-
rately as possible, preferably  using the Wheat-
stone bridge which was also used to measure the
resistance of the fixed resistors.

The 2000- and 150,000-ohm resistors for mak-
ing the quadrature balance need not be precisely
calibrated. Suitable calibration scales for them
may be made using an ordinary ohmmeter.

A high-frequency buzzer such us is often used
for code practice is used as the tone source, and
is operated by three or four small 1%-volt dry
cells connected in series. The buzzer has the ad-
vantage of low cost, quick starting, and porta-
hility, but has the disadvantage of vibration and
the generation of acoustic noise. To reduce vi-
bration and acoustic noise to a minimum, the
buzzer may be mounted on suspension springs
and housed in acoustic muffling, with flexiblé
leads between the buzzer and bridge proper.
With such an arrangement some acoustic noise
may be heard when the bridge is balanced, but
it is usually easy to separate air-borne sound
from that coming through the headset.

It is convenient, if possible, to adjust the
buzzer to have a tone of 1000 cycles per second.
If a 1000-c.p.s. source is used, the 2000- and
150,000-ohm variable rcsistors may be calibrated
in terms of Q or D instead of in terms of resistance
as was done. The tone of the buzzer, even when
suitably adjusted, varies with the voltage of the
battery. For this reason and because measure-
ments of D and @ depend on frequency no
attempt was made to. make calibration in terms
of energy storage or dissipation.

Calibration

If Ry has not been previously calibrated by
means of a Wheatstone bridge, it may be cali-
brated by connecting a calibrated variable resis-

June 1950

Internal construction of the bridge. The buzzer and
battery were removed when this view was taken so that
the bridge components can be seen clearly. The bakelite
panel on which the parts are mounted measures 5 by
61 by %4 inches. The standard capacitor, Cq, is between
the ’phone jack and the measuring resistor, Rz, at the
top. In the center, the variable resistor at the left is
R4a and that at the right is R4p. The range switch, Ss,
is at the lower left, and the circuit selector switch, Sz,
is at the lower right. R4 is mounted on the latter switch.
Raa is between the two variable resistors at the center.

tor or resistance box across the bridge binding
posts. If possible, calibration by this means
should be made with the range switch set on
Position C or D (for measuring values of resist-
ance from 100 to 1000 ohms or 1000 to 10,000
ohms, respectively), and suitable checks made
at other settings of the range switch and measur-
ing dial.

In the absence of more precise methods, the
bridge may still be calibrated reasonably well by
using a good ohmmeter or noting the position of
the pointer when commercially-available resistors
are connected across the binding-post terminals.
Calibration points for a number of resistors
(whose resistances are approximately known)
should be made and, if possible, several inde-
pendent checks with different resistors of the
same nominal rating should be made. A curve
may then be plotted showing the resistance as a
function of angular rotation. The purpose of
making such a curve is to smooth out any irregu-
larities and arrive at the most probable values
of greatest accuracy. From such a curve, a suit-
able calibration scale may be plotted.
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In similar manner, by connecting the bridge
for the measurement of capacitance a calibrated
variable capacitor across the bridge can be used
to provide the capacitance scale. Such capaci-
tance calibration need not be worked out in com-
plete detail, however, if the resistance scale has
been properly prepared, since the resistance and
capacitance calibration scales are inversely re-
lated. The value of capacitance at any point on
the scale will be related to the value of the
resistance at the same point on the scale by the
relation

C =K/R

where K is a constant. If the capacitance stand-
ard in the bridge is exactly 0.01 microfarad, the
value of A will be some power of 10. It will have
some other value if €y differs from its design
value. The value of A may be found by making
measurements of several fixed condensers whose
capacitances are known approximately, and
observing the value of the resistance calibration
scale at which balance is obtained. Once the
value of K is determined in this way, the capaci-
tance calibration can be determined readily from
the previously-determined resistance calibration.
In working out such a calibration several check
points should be made with condensers of dif-
ferent capacitance without changing the range
switch. Four fixed capacitors whose nominal
capacitances are 0.001, 0.002, 0.002, and 0.005
microfarad, for example, may be used to check
the 10 major calibration points on the scale, by
suitably combining them in different parallel
combinations.

When the capacitance-scale calibration is thus
determined, the calibration for inductance meas-
urements is automatically fixed since the L and
(! calibration scales arc inversely related. If the
standard resistors and standard capacitors are
properly selected, there should be no appreciable
difference between the scale calibrations for re-
sistance and inductance measurements; if not,
three scale calibrations may be required.

Operation of the Bridge

In operation, the circuit element whose imped-
ance is to be determined is connected to the pair
of binding posts in the upper left-hand corner of
the pancl. A headset, plugged into the telephone
jack in the upper right-hand corner, applies
audio tonc to the bridge. The selector switch,
Sa, is then set to the R, L, or (' position as ro-
quired for the measurement of resistance, in-
ductance, or capacitance, respectively. For
resistance measurements, the bridge is balanced
for null point by varying 3 and Rg. A similar
procedure is followed for the measurement of
capacitance, except thal the quadrature balance
registor, fl44, must also be varied to attain a
sharp null. For measuring inductance, quadra-
ture balance resistor R4p is used for low-§ coils
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and %44 is varied to obtain a sharp null for
high-Q coils. The magnitude of the resistance,
inductance, or capacitance is determined by the
setting of the large pointer and knob; the setting
of the range switch determines the position of
the decimal point, or the order of magnitude of
the measurement.

Readings to two significant figures can be made
over any portion of the main dial calibration,
and to three significant figures over some por-
tions. The order of magnitude of a measurement
may be determined from the table below:

Range Inductance Resistance Capacitance
A 0.1~ - 1mh, 1~ 10 ohms 100- 10 pufd.
B 1~ 10 mh, 10- 100 ohms 1000-100 pufd.
¢ 10- 100 mh. 100-1000 ohms 0.01-0.001 pfd.
D 100-1000 mh, 1K~ 10K ohms 0.1- 0.01 pfd.
B 1~ 10h. 10K~ 100K ohms 1-0.1 pfd.
10~ 100h. 100K-1000K ohms 10-1 pfd.

It is usually beneficial to ground the lower
binding post when making measurcments, so
that point B (Fig. 3) is at ground potential.
When balance is obtained, point D will then also
be at ground potential.

For the measurement of very small values of
resistance, for which it may be difficult to obtain
a sharp null in the headsct, the buzzer may be
disconnected and the battery applied between
points 1 and C of the bridge. Then measure-
ments may be made with greater precision using
a4 D’Arsonval galvanometer or possibly a ‘“magic
eye’’ indicator tube as the bridge detector. The
same procedure may be used for other resistance
measurements, of course, although it may be
necessary to increase the voltage ucross the
bridge to perhaps 50 volts when making meas-
urements in the highest resistance range.

Normally there is no difficulty in rneasuring
capacitance, although stray capacitance should
be kept to a minimum, particularly for measure-
meats of about 1000 uufd. or less. The bridge is
suitable for measuring capacitors of reasonably
good quality, but if there is need to measure
capucitors of high loss, this can be done by sub-
stituting the 150,000-ohm variable resistor for
the 2000-ohm rheostat in the De Suuty bridge.

The measurement of iron-core inductors some-
times presents a problem in that a sharp null
may be difficult to attain. Under such conditions
it has been found beneficial to reduce - the a.c.
power supplied to the bridge and, if necessary,
employ an audio amplifier between the output
of the bridge and the headset detector. The a.c.
output of the buzzer is several volts, 4 major por-
tion of which may be applied across the iron core
inductor. Under these conditions the permeability
of the iron may vary appreciably throughout
the a.c. cycle, and if it does the balance point
may be expected to be quite broad.

In general, the performance of the bridge has
been found to be quite satisfactory within its

(Continued on page 100)
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So You Don’t Get Out Very Welll

BY CHARLES R. AMMERMAN,* W3MLN

read articles about super antennas: 50-

element 2-meter beams, 8-element 10-
meter beams, 4-element plumber’s delights,
Vs, rhombics, and even 80-meter beams. I
have also read how to put up invisible antennas,
underground antennas, and apartment-house
antennas.

Every time I read one of these masterpieces I
suddenly realize, with a sinking feeling in the pit
of my stomach, that I have never had a good
antenna. However, this has by no means stopped
me from enjoying amateur radio, and I believe
relating some of my experiences may be interest-
ing to those who want to sec how the other half
lives.

There are several reasons why my antennas
have not been good. In the first place, most of
my operating has been done since the war, and in
those few years I have lived in cight different
houses, for periods of from one week to two
years. In the second place, my weight is not far
helow 250 pounds — not far enough, in fact, to
make me agile in climbing trees, chimneys, roofs,

MANY TIMEs in the past few years I have

l % MY WEIGHT
1 HASNT HELPED

telephone poles, cte. In the third place, I am
neither carpenter nor plumber nor reasonable
facsimile thereof. And my wife thinks things
should look “nice.” My transmitter is low-
powered; it runs about 30 watts crystal-con-
trolled 'phone or c.w. to a 61.6GA in the final. I
am not a DX hound, and my favorite band, un-
fortunately for the antenna business, is 80-meter
¢.w. This requires about 130 feet of wire for a half
wave, and this has been out of the question in
every location so far.

Some of the antennas I have used, with varying
degrees of success, have been: a [0-meter dipole

* ¢, Department of Electrical Engineering, The Penns&l-
vania State College, State College, Penna.
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fed with 50 feet of coaxial line, a 7-Mec. Zepp
with 32-foot feeders zigzagged down the side of
the house, an end-fed 32-foot wire run through
doorways on the third floor of a house plus 60
feet of insulated wire lying on the roof, a 10-
meter quarter-wave vertical in the shack (which
gave bad r.f. feed-back), and a few other mis-
cellaneous affairs. These are not very prepos-
sessing affairs for my favorite band, although
some did yield reasonable results on 7 and 28 Me.

Working with these lash-up antennas has
made me examine my operating a little more
closely, and the resultant conclusions may serve
a9 a guide to others who find themselves in similar
apparently-handicapped situations, because it s
possible to get out adequately with low power
and a poor antenna. '

Operating

Operating procedures make u lot of diffcrence
when you are putting out a weaker-thun-average
signal, as the result of low power, a poor antenna,
or both.

The operating frequency is important in that
you should be in a well-populated but not too-
crowded section of the band. When activity is
high, get near the middle. When activity is
sparse, go neurer the edge (lower). VFO would
be handy but is not nccessary. I feel that certain
frequencies, particularly those on which the
armed forces had many stations, are good to
steer clear of. For example, I think everyone has
a 7010-ke. crystal, or so it secms when I use
mine. Frequencies that end in a § or 0 are likely
to be u net frequency and consequently unusable
during certain hours.

Break-in operation has proved extremely val-
uable.

Calling CQ is usually a waste of time.

When the band is crowded it is very difficult to
make contact with a station more than 10 ke.
away from your frequency.

Listen a second or two before you call any
station, to see what your competition is. Listen
for the weak stations. Strong stations calling CQ
are answered by lots of fellows; then usually
they work one of the stronger ones calling them.
Weuk CQs may be answered only by you. Of
course, in order to take advantage of this princi-
ple, it is necessary to have a fairly good receiver
and be uble to use it properly, to squceze out the
last possible db. of signal-to-noise ratio. On c.w.
T operate with sharp crystal most, of the time.

[Use sense in choosing the band to operate ou. 1

(Continwed on page 100)
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Six-Meter Coils for the HRO

BY LOREN G. WINDOM,* W8GZ

to do quite well on 50 Me. All that is nec-

essary is to convert a coil set from some other
band to the 50-Mc. band. Probably the best an-
awer is to securc one of the new Type 7AA coil
sets for the 28-Mc. range, and convert your
present. 28-Mc. coil set to 50 Mc. The 7TAA coil
set is a worth-while improvement, in any case.
With the regular coil set for the 28-Mc. range in
place, the writer’s frequency standard gave an
S-meter reading of S5 at 29.7 Me. With the new
7AA coil set the same signal is over S9, and images
are greatly reduced.

No changes need be made in the receiver itself,
g0 anyone who attempts the work to be outlined
below need have no fear that he will spoil his
receiver’s performance on the rest of the coil
ranges. Take any high-frequency coil set, re-
move the units from the shield cans, and unsolder
and remove the present coils. The shields and
coil assemblies come off when the screws holding
them are loosened; it is not necessary to remove
the screws completely. If the parts are removed
carefully it will be possible to restore the coil set
to its original state later on if it is desirable to do
so for any reason.

Lf the coil set to be converted is the usual dual-
purpose coil (gencral coverage and bandspread)
there will be three trimmers in each section. Re-
move the trimmer mounted on the bracket inside
the can, leaving the two that are side by side, as
shown in Fig. 1. The unit converted by the writer
was a general-coverage (only) set for the 7-Mc.
range. This type of coil assembly has but one
trimmer in each section, so another had to be
added, as shown in the photograph.

The coils for 50 Mec. are made as follows:
Istr.f.: Grid coil — 5 turns No. 14 enameled.
Antenna coil — 5 turns No. 18 d.c.c.
Windings coupled end to end, at cold
end.

Grid coil — 4 turns No. {4 enameled.
Coupling coil - 5 turns No. 18d.c.c.,
with one turn interwound in cold end
of grid coil.

Grid coil — 4 turns No. 14 enameled.
Coupling coil — 5 turns No. 18d.c.c.,
with two turns interwound in cold
end of grid coil.

5 turns No. 14, tapped at 1 turn from
cold end.

r[wa National HRO and HRO-7 can be made

Ind r.f.:
Mizer:

Oscillator:

* Reynoldsburg, Ohio.

! * Noise-Generator Technique for the V.H.F. Man,"
QST, August, 1949, p. 20.

2 ARRL Handbook, 1950 ed., p. 409
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All coils are 1344 inch in diameter. No. 14 coils
are spaced one wire diameter, No. 18 coils close-
wound.

These coils are self-supporting, and are soldered
to the terminal lugs with the shortest possible
leads, after first being sure that the trimmers are
wired to the proper lugs, as shown in Fig. 1. This
conforms with the connections used in the 7TAA
coil set.

Alignment Process

To ulign the coil units set all trimmers at ap-
proximately half scale. Feed a 50-Mec. signal into
the receiver and, with the HRO tuning dial at 50,
adjust the left-hand (band-set) trimmers of each
stage in the following sequence: oscillator, mixer,
2nd r.f., 1st r.f. The oscillator should be on the
high-frequency side of the signal. There is some
pulling of the oscillator frequency as the mixer
is adjusted, so this is best done by listening to
background noise, or a noise generator,! rather
than to a signal. Adjust each stage for highest
S-meter reading or loudest background noise.

Next set the signal source to 54 Me., and the
HRO dial to 450. Slowly and carefully adjust the
left-hand (band-set) trimmer on the oscillator
until the signal source is tuned in. Be sure that
the oscillator is on the high side of the signal fre-
quency. If more capacitance is nceded to tune in
the signal at 54 Mec., increase the setting of the
right-hand (bandspread) trimmer. If less capa-
citance is required, decreasc the setting of the
bandspread trimmer. Repeat this process, work-
ing on the oscillator only, until 50 Mc. comes out
at 50 and 54 Me. comes at 450 on the main tuning
dial. .

The 50-Mec. coils for the HRO. From left to right they
are the oscillator, mixer, second r.f., and first r.f. The
trimmer mounted on the bracket at the left of each
assembly is required only if the coil set to be converted
is the general-coverage-only type.
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Anfenna or RF. or mixer Oscillator Cail

coupling cail grid coil

Fig. 1~ Diagram of the coil-and-trimmer assem-
blies, showing the connections corresponding to the
photograph.

Next move to the mixer and adjust that stage
in the same way. Remember that the mixer is
more readily adjusted by listening to random
noise than to a signal. Because of the pulling
effect of the mixer on the oscillator frequency, it
will be necessary to make some slight readjust-
ment of the oscillator when you are working on
the mixer.

Following the same procedure, but now using
the signal source, adjust the second r.f., and fi-
nally the first r.f. trimmers. This alignment is a
slow process, but when it is performed carefully it
will result in excellent tracking over the entire
band. Final adjustment of the mixer and r.f, trim-
mers can be done with a noise generator,! if
desired.

It will be noticed that the suggested alignment
procedure is the reverse of that usually employed,
wherein the receiver is aligned first at the high-
frequency end of the band and then at the low.
The suggested procedure is desirable in this in-
stance because some HRO receivers will go into
oscillation around 53 Mec., and it is much easier
to cure this condition by working from the stable
low-frequency end.

If oscillation develops, try the following rem-
edies: If your HRO is an old model with a center-
tapped heater resistor, disconnect this resistor
and ground one side of the heater circuit at sev-
eral points throughout the receiver. By-pass the
other side of the heater circuit to ground at sev-
eral points, using 0.01-ufd. disc-type ceramic
condensers. It may be necessary to add similar
by-passes in the screen and plate circuits, par-
ticularly in the second r.f. and mixer stages. No
set rule applies to all receivers; try one by-pass
at a time until the trouble is corrected. Two or
three will usually take care of it.

Do not let the comments relative to oscillation
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worry you. The writer has never experienced any
trouble below 52 Me., and with present occu-
pancy of the 50-Mc. band you can get going on
50 Me. and cure any oscillation at the high end
whenever you get around to it.

A preamplifier such as the Millen R9-er or the
6J6 outfit? suggested in the ARRL Handbook will
be helpful in bringing up weak signals, but even
without such an amplifier the HRO does at least
as well on 50 Mec. as any of the all-band single-
conversion receivers now on the market. Image
rejection is low, of course, as would be expected
with single conversion and a 455-ke. i.f., but this
is not a serious problem, so long as use of the
6-meter band is largely confined to the first few
hundred kilocycles at the low end.

The important point is that we need more 50-
Mc. occupancy, and here is an easy and inex-
pensive way around the receiver problem. Let’s
get going!

WWV-WWVH SCHEDULES

rEE technical radio broadcast services over WWYV, Belts-
A ville, Md., and WWVH, Maui, T. of H., were revised
effective Jan. 1, 1950. Except in certain details, these serv-
ices of the National Bureau of Standards do not differ
greatly from those given in the past.

The revised services from WWYV include (1) standard
radio frequencies of 2.5, 5, 10, 15, 20, 25, 30 and 35 Mec.,
(2) time announcements at 5-minute intervals by voice and
International Morse code, (3) standard time intervals of 1
second, and 1, 4 and 5 minutes, (4) standard audio frequen-
cies of 440 cycles (the standard musical pitch A above mid-
dle C) and 600 cycles, (5) radio propagation disturbance
warnings by International Morse code consisting of the
letters W, U or N, indicating warning, unstable conditions,
or normal, respectively.

The audio frequencies are interrupted at precisely one
minute before the hour and are resumed precisely on the
hour and each five minutes thereafter, Code announcements
are in GCT using the 24-hour system beginning with 0000 at
midnight; voice announcements are ‘n EST. The audio
frequencies are transmitted alternately: The 600-cycle tone
starts precisely on the hour and every 10 minutes thereafter,
continuing for 4 minutes; the 440-cycle tone starts precisely
ftive minutes after the hour and every 10 minutes thereafter,
continuing for 4 minutes. Each carrier frequency is modu-
lated by a seconds pulse which is heard as a faint tick; the
pulse at the beginning of the last second of each minute is
omitted.

Station WWVH, recently established in Hawaii by the
National Bureau of Standards, broadcasts on an experi-
mental basis on 5, 10 and 15 Mec. The program of broadcasts
on the three frequencies is essentially the same as that of
WWY. Reception reports indicate that WW VH is received
at many locations not served by WWYV, thus extending the
area served by standard frequencies and time signals. Time
announcements in GCT are given from WWYVH every five
minutes by International Morse code only.

SWITCH
TO SAFETY!
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June, 1925

. . . Delegates fromn 23 nations have met at Paris to form
the International Amatenr Radio Union. A constitution
has been written and adopted and the following oHicers
have heen elected: Hiram Percy Maxim, ulAW, president;
herald Marcuse, g2ND, international vice-president; M.
Jenn G. Mezger, 8GO, and Frank D. Rell, 74AA, coun-
ciIIors-at.—Iarge; and K. B. Warner, ulBIIW, international
secretary-treasurer.

. . Technical tditor Kruse describes Traflic Manager
Schnell’s new tuuner, w design doing away with such unde-
sirables as left-handed dials, scales on tickler and rheostat
enntrols, moving coils, complicated panels, fixed wave-
length range, uncushioned sockets, and interlocking con-
trols.

. . Methods of adjusting the oscillator transmitter for
optimum stability and output are reviewed by Assistant
Technical Editor John M. Clayton.

. The Rag Chewers Club has been formed to promote
friendly conversation between amatcurs and do away with
the ““CUL 73" type of QSO

. . NRRL, operated aboard the U.B.8. Seattl: by
Lieut, .. E. Schnell, of ARRL Hq., reports scores of ama-
tenrs heard and worked while en route from San Francisco
to Honolulu.

. .. 3VX, Audubon, N. J., using a pair of 201-A tubes
ut 400 volts, has worked New Zealand z4AG on 40 meters.

. Cmdr. Donald B. MacMillan announces ambitious
riudio plans for this year's Arctic expedition. A second ship
under the command of (‘mdr. Eugene I°. MacDonald, jr.,
president of Zenith Radio Corp., will accompany the
Rowdoin party, ax will radio-equipped amphibian aircraft.
John Reinartz, ulXAM, will sail with the expedition as
rardio operator.

. With the advent of “real c.w.” emphasizing the
need for steady notes, the harmful eflfects of swinging an-
tennas, puor connections and insulation, wavering plate
und filament voltages, and overheated tubes are considered
in detail.

. A short-wave antenna successfully emmployed on
/e-ppelms during the war is described by Circenleaf Whittier
Pickard.

. .. Irving B. Smith's 30T, Ambler, Penna., Joaquin
Augusty's 4JE, San Juan, P.R., and Noel G. Baguley’s
¢2NB, Newark, England, are presented as stations-of-the-
month.

... Y. Austin Lidbury of the ARRL Ezxperimenters
Section analyzes current wavemeter calibration practice.
He recommmends giving special attention to kilocycle errur,
not percentage error, when using the instruments on our
new 20- and 5-meter bands.

VOICE OF AMERICA BROADCASTS

The Voice of America Broadeasts for amateurs,
as reported in the August, 1949, and January,
1950, issues of @ST, are continuing on u weekly
basis, but on « changed frequency schedule. The
broadecasts_to the Far East and Latin America
are at, 1345 GCT Sunday ou 9515, 9570, 9650,
11,730, 15,130, aud 17,830 ke. This broadecast is
relayed in the Far ldast by transmitters on 920,
11,790, 11,890, 15,250, 15,330, and 17,780 kc.
The broadcast to [urope is at 1915 (GCT on
15,270, 17,780, and 21,500 ke., and is relayed in
the Kuropean area by transmitters on 7200,
9700, and 15,230 ke.

28

Packaging the
Basic 'Phone Exciter

BY ROBERT W. BRADLEY,* WIFIN

(QST, Jan., 1949) bug, it was decided to

use this unit as the basis for a more compact
design suitable for the foundation of a kilowatt
all-purpose transmitter. After a little preliminary
doodling, it was decided that the use of miniature
tubes would permit mounting all the components
on a 8 X 22-inch plate. By restricting the wiring
to one side of the panel, servicing and adjustment
could be made more convenient. The plate could
be mounted on a subpanel with the controls
projecting through a hinged panel, thus allowing
ready access to the wiring.

The miniature-tube equivalents of the metal
tubes used in the original exciter are shown in
Fig. 1. For c.w. work, the heater circuit is opened
to all tubes except the 6AU6 crystal oscillator
and the 6AU6 carrier amplifier, and the cxciter
is keyved in the currier-amplifier control-switch
circuit (83 in the original article).

The constants and alignment frequencies for
the audio phase-shift network were taken from
the description in G.E. fam News (Nov.-Dec.,
1948), since this later network requires no clec-
tronically-regulated power supply for satisfac-
tory operation but only about 200 pfd. of output
filter capacity.

The arrangement of the components on the
mounting strip follows the block diagram closely,
and little trouble should be experienced in iden-
tifying the various parts. The close positioning

BEING bitten by the “‘Basic 'Phone Exciter”

# 44 Beach &t., Marblehead, Mass.

Regulator
Balanced
Modulators @
Phase-Shift
Network
t—> Output
Regulatar

Crystal Carrier
Oscillator Amplifier
5.2 Mc. ‘

Fig. 1 — Block diagram of the miniature tubes used
in the basic *phone exciter.
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of the coils in the r.f. phase-shift circuit (L) and
I of the original) resulted in almost enough
mutual coupling, and required the addition of
only a single-turn link coupling. All alignment

procedures were as deseribed in the original

urticle.

We have some recommendations for anyone
building this or a similar unit. Be sure to look up
the “Feed-Back” on page 39 of March, 1949,
QST, und remember that Cya, Cy43, Cqg and C4e in
Fig. 4 of the original should be 680 uufd., not 10
times that value as erroncously specified.

Top — The basic’ phone exciter, built with miniature tubes and mounted on a 3 % 22.inch panel. The four center

tubes are used in the audio phase-shift network.

Side — The output portion of the exciter is at the left-hand edge, the audio at the right. ‘{'he chokes at the right

arc part of the audio filter.

Bottom — 'The carrier-amplifier gain control and switch, and the audio gain control, are connected to the unit

through shielded wires, and mouunt on a control panel.
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A Four-Tube Bandswitching Circuit
for Mobile Rigs

18 Watts ’Phone on 10, 20 and 75
BY WALLACE L. LINN,* WOLHF

HE amateur who spends most of his available
Toperating time in an automobile or small
apartment often is confronted with a prob-
lem in keeping the rig compact and at the same

* Colone! USAFR, member MARS active reserve. % P, R.
Mallory & Co., Indianapolis, Ind.

0SC.or DBLR.
RK34 or
&N7

time devising one that is workable on more than
one band. Multiband rigs invariably end up three
or four times too large to be accommodated or
operated conveniently in restricted space.

Fig. 1 shows a simple circuit that has worked
out, very successfully in a mobile installation. A

FINAL AMP.

|4 2l 7 2| 7] 7
Starage Sie Nt 4 B B -
Baltery  pyse _Lé
A A Z R
I I Vibrator °[F Ya

Ri Rfa o Pack
Fil. HY. . Band
iy

%] sl

Fig. 1~ Circuit diagram of the four-tube mobile transmitter.

Ci, Ca, C3, Ce, C7, C11, C13, C1z2 — 0.002-ufd. mica.

C4, Co, C18 — 25-upfd. air trimmer.

Cs, Ci10 — 100-gpufd. mica.

Cs, Cie, C19 — 50-pufd. air trimmer.

Ci4, Ci8, Ci7 ~ 100-pufd. air trimmer.

Ca0 — 10-ufd. 25-volt electrolytic.

Ri, Rz — 50,000 ochms, 1 watt.

Rz — 25,000 ohms, 1 watt.

R4 — 5000 ohms, 5 watts.

Rs — 2000 ohms, 1 watt.

Re — 2000 ohms, 5 watts.

L1, La— 15 turns No. 18, 1l-inch diam., 1 inch long.

Ls— 7 turns No. 18, 1-inch diam., 3£ inch long.

Ls— 65 turns No. 24, 114 inches diam., 1'% inches
long, 10-turn link,

Ls — Same as Lz, 5-turn link.

I.e — Same as L3, 3-turn link.

Lz — 64 t. No. 18, 384-inch d., 11 inches long(see text).
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I1, Iz, I3 — 6.3-volt dial lamp.

J1, J2, J4 — Closed-circuit jack.

J3 — Open-circuit jack.

RFC,, RFC;, RFCs, RFCs, RFCs, RFCg -~ 2.5-mh.
100-ma. r.f. choke.

Ryi — 6-volt antenna relay.

Rys, Rys — 6-volt relay, 20-amp. contacts.

Rys — Bandswitch-actuating solenoid and control
mechanism (see text).

Si1 — 6-section 3-position rotary switch (see text).

Sa, S8 — S.p.s.t. toggle.

S4 — Momentary-contact
similar).

Ty — Carbon-microphone transformer.

T2 — Input transformer: Class A to Class B 6N7 grids.

I's — Class B output transformer: 10,000 ohms to 5000
ohms, 10 watts.

switch (push button or

QST for
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total of only four tubes is required for both r.f.

section and modulator. The normal input to the

final amplifier is 18 watts with either a.c. or dual

vibrator-pack supply. It is designed to operate

in the 10-, 20- and 75-meter bands by means of a

switehing system that can be remotely controlled.
Circuit

With the bandswitch in the 10-meter position,
the first triode section of the RK34 (a 6N7 may
be substituted) operates as a triode crystal
oscillator with a 20-meter crystal. The second
section of the tube operates as a doubler to 10,
Cy and L3 being switched to the plate circuit of
the doubler. When the switch is turned to the
20-meter position, a second 20-meter crystal is
connected across the input of the second section
of the RK34. This second section then operates
as the 20-meter oscillator with C's and Ls as the
plate tank circuit. For 75-meter work, a 75-meter
crystal is switched to adapt the second section
of the oscillator tube to a Pierce circuit, elim-
inating the necessity for an oscillator tank circuit
for this band. Separate pretuned tanks and
output-link circuits are switched in the output
of the 807. The links feed a coaxial line to the
base of the antenna. One section of the band-
switch, Sir, serves to operate panel lamps as
remote-control band indicators.

The modulator is quite conventional, con-
sisting of a carbon microphone, a 6N7 driver
with paralleled elements, and a 6N7 Class B
. stage. Metering jacks in the cathode circuits pro-
vide a means of checking the adjustment.

Antenna

For mobile operation, a standard 100-inch
telescoping whip is used. For low-frequency
operation, an 1l-inch section of 34-inch o.d.
polystyrene tubing is wound with 64 turns of
No. 18 wire and this is slipped over the top
section of the whip, as shown in Fig. 2. A hole is
drilled in the whip adjacent to the bottom end
of the polystyrene tubing and an insulated lead
from the bottom end of the winding is fed down
through the hollow antenna to a relay at the
base. For 28-Mc. operation, the relay shorts the
coil lead to the base of the antenna which is not
grounded. Checks on S-meter readings at a
distance have shown the performance of this
antenna to compare surprisingly well with that
of half-wave antennas.

Control System

In a mobile installation, the control switches
and the indicator lamps are located on the dash-
board or steering column, while the rest of the
equipment is placed in the trunk. If the car
battery is used, the vibrator pack as well as
Rye and Rys should be placed near the battery.

Sa closes Ry; which turns on the filaments.
S; closes Rys which turns on the vibrator pack.
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S4i8 a momentary-contact switch. Each time this
switch is closed, S; moves ahead one contact. It
will be noticed that when Sip is in the 10-meter
position, it closes the circuit to Ry; which shorts
the whip to the loading-coil lead.

Construction

The author found it possible to assemble all
of the necessary components on a 7 X 1l-inch
chassis fitted with a standard 7 X 12-inch cabi-
net panel. The modulator components are lined
up along the back edge, while the remainder of
the chassis space is devoted to the r.f. section.

—Whi enna
E-,——- Whip Ant
1L
o
J‘l
= ¢
o Winding on
- Palysiyrene-
Tubing Form
Fig. 2 — Sketch show-
ing how the top-loading
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The bandswitch is a rebuilt Mallory type 175C.
The sections are spaced out on long lengths of
threaded rod so that each can be placed close to
its associated circuit, and they are ganged by
means of a shaft made from !4 X 343-inch steel
strip, similar to the original shaft. The shaft is
coupled to a solenoid stepper which can be re-
motely controlled (in this case a station-change
switch from a Philco automobile receiver). Since
all tank circuits are preset, no panel dials are
necessary. Once set with a screwdriver, the 'tank
condensers should need readjustment only for
radical changes in frequency within any band.

Adjustment

Since separate tank circuits are supplied
throughout, the initial tuning procedure is
straightforward. For each position of the band-
switch, the active tank circuits are resonated by
watching for the characteristic dip in cathode

- current. After the output tank circuits have

been adjusted to resonance, the link-line tuning
condensers should be adjusted to load the final
amplifier, in each case checking back to make
sure that the output tank circuit is at resonance.

In the first week of operation, all districts
were worked from the car with this rig, utilizing
the best band considering the time of day. To

date 47 of the 48 states have been QSO-ed.
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MARS V.H.F. Teleprinter Relay System
To Serve East Coast States

Organization has passed the planning stage
and a v.h.f. teleprinter relay system linking
Mitchell Air Force Base, New York, as the
northern terminal, the Pentagon Building as the
southern terminal, and intermediate points, is
expected to go into operation this summer. Once
established, this link will provide reliable com-
munication completely free of the atmospheric
disturbances usually encountered on the lower
frequencies.

The basic type of equipment for the project,
surplus SCR-522s, has had fairly wide distribu-
tion to MARS members under ConAC along the
Eastern Seaboard. Capt.-Charles C. Mouckerezi,
W2BRJ, MARS director for Continental Air
Command, has issued approximately 40 of these
in the First and Ninth Air Force areas. The
relay stations will be issued two 5228 and an-
tenna equipment so that by using receive and
transmit frequencies suitably separated, the out-
put of the receiver may be fed into the modulator
of the transmitter without danger of blocking.
These relay stations are presently under con-
struction at Baltimore, Wilmington, North
Philadelphia, Trenton, and Brooklyn.,

Primary emphasis has heen placed on v.h.f.
operation on frequencies between 135 and 150
Me., utilizing military as well as amateur f{re-
quencies. When in the amateur bands, the sys-
tem pioneered by John Williams, W2BFD, using
2125 and 2975 cycles for two-tone operation, will
be utilized and when on military frequencies the
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f.s.k. method will be employed using the GI
exciter known as the 05/FR. However, six
meters will not be neglected and its use over this
particular link will get special study.

Study V.H.F. Tropospheric Propagation

The two- and six-meter activitics mentioned
above will serve as an important adjunct to
tropospheric propagation studies now being con-
ducted by the Naval Research lLaboratories.
AIR at the Pentagon will make automatic tape
transmissions every hour from 55 to 57 minutes
after the hour and will receive from 58 to 60
minutes, using the 50- to 54-Mec. spectrum. Two-
meter transmissions will begin at 01 to 03 after
the bour and receiving periods will be 04 to 06
after the hour.

Tape transmisgion of “V VV V V V DE
ATR 10 sec dash [400-cycle tone modulation]”
will occur on both bands, the exact frequencies
to be announced. Received signals will be taken
on a tape vecorder and any calls will be answered
at 10 minutes after the hour on six meters and
at 20 minutes after the hour on two meters.

Multielement parasitic arrays will be used on
both bands. They will make two complete revo-
Jutions for each of the transmissions and re-
corded receptions. Present beams are horizon-
tally polarized but further construction will go
into the studies of vertical and circular polariza-
tion.

The above information may be used for DX
openings in the v.h.f. bands and to select one
frequency or another for possible direct commu-
nication with Mitchell Air Force Base as well
a8 amateur stations, Al, A3, or teleprinter, every
hour on the half hour.

(lonstruction of the transmitters began in mid-
April with T/Sgt. Harry T. Simms, W4HBD,
as chief holder of the soldering iron and Mayj.
Rawleigh II. Ralls, W4RB, chief MARS, Air
Force, looking over his shoulder. ‘The two-meter
rig will borrow a major part of W4AO’s design

(Continued on page 100)
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Ciapt. Charles C. Mouckerezi, W2BRJ, MARS direc-
tor for Continental Air Command and spark plug for
MARS v.h.f. teleprint, watches 8/Sgt. Dennis E. Bull,
Na. 1 operator for K2AIR-AF2ATR, as he communi-
cates with the ground station in one of the first air.
ground v.h.f. teleprint operations.
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BOARD HIGHLIGHTS @

The Board of Directors of ‘the American Radio -

Relay League, Inc., met in annual session May 5th
and 6th at West Hartford, Conn. Every director was
present for these two full days of discussion and
action on League affairs and amateur problems. One
of the highlights of the meeting was the granting of
authority to the West Seattle Amateur Radio Club
and the North Seattle Amateur Radio Club to hold
an ARRL National Convention in Seattle sometime
during July or August of 1951, a centennial year for
that city.

The League has a new Vice-President — Wayland
M. Groves, W5NW, long-time director of the West
Gulf Division, who on the third ballot won over the
incumbent, 10 votes to 8. There was a rising vote
of appreciation to the retiring Vice-President, J. L.
MecCargar, WEEY, for his long service to the League
and amateur radio. In a hotly-contested election for
President, which went te thirteen ballots, in each
case with identical tie results of 9 to 9, George W.
Bailey, W2KH, was declared re8lected for another
two-year term after the opposing candidate, Good-
win L. Dosland, WPTSN, withdrew his name.

Three new committees were appointed by the
Board to handle special problems, and funds were
appropriated for their expenses. In the feeling that
over the years miscellaneous amendments have been

made to the Constitution & By-Laws for specific.

purposes without considering their relation to the
document as a whole, the Board appointed a Con-
stitution Revision Committee, consisting of Mr.
Noble, chairman, and Messrs. Brabb, Collett, Dos-
land and Matejka, to study a revision of the C&BL
and report their conclusions six months prior to the
next annual meeting; this committee was further
assigned the task of considering the report of the
Communications Department Committee, a study
of procedures in SCM elections, and the proposal
(Mr. Brabb’s, which May QST erroneously reported
as Mr. Canfield's) to deny certain voting rights of
the President, Vice-President and Canadian Gen-
eral Manager.

ARRL’s Board also set up a Membership and
Publications Committee, consisting of Mr. Doyle,
chairman, and Messrs. Griggs and Hill as members,
to study. means of increasing League membership
and a possible new League magazine for beginning
amateurs. In this connection the directors approved
in principle the holding of a ‘tripod’’ membership
contest to obtain 10,000 new Full Members by three
teams: the ‘' Maxims'’ to consist of the directors and
affiliated clubs, the ‘‘Handys’ to consist of the
Communications Department field organization,
and the ‘ Warners’’ to consist of Hq. staff members.

A third new committee created by the Board is
one to study the advisability of forming three
permanent standing committees, one each to advise
the Board on the basic functions of the Secretarial,
Communications and Advertising Departments at
League headquarters; the membership of this study
committee is Mr. Collett, chairman, and Messrs.
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Key and Roberts. To its present Planning Com-
mittee (Mr. Noble, chairman, and Messrs. Groves
and Johnston) the Board assigned several tasks:
studying the feasibility of a non-exclusive f.s.k.
teletype assignment in 7250-7300 ke.; the possibility
of expansion of ‘160-meter’’ privileges; and, after
adopting & motion recognizing the growth and in-
creasing importance of amateur mobile operation,
instructed the committee to study and report within
90 days on mobile suballocation matters, QST mean-
while to urge all amateurs to give voluntary priority
to mobile operation in 29.6-29.7 Mec.

Canadian dues were reduced to $4.25 annually,
payable in U. S. funds, and Newfoundland and
Labrador were added to the administrative territory
of the League in Canada under the Maritime Divi-
sion. Morris County, N. J., was transferred from the
Atlantic to the Hudson Division. The Board ex-
pressed its gratitude for the continued service to
amateur radio, performed by the League’s volunteer
QSL Managers, and authorized the disposal of un-
claimed cards in the file longer than one year. The
Board adopted a resolution commemorating twenty-
five years of service to the League by Communica-
tions Manager Francis Edward Handy, and com-
mended the Hq. staff for its production of the new
edition of How to Become a Radio Amateur. The
Headquarters was directed to study the possibility
of setting up a Technical Scholarship award for a
deserving young amateur, looking toward employ-
ment at Hq.; to establish liaison with the Federal
Public Housing Authority in connection with regula-
tions governing antennas and antenna masts in
housing projects; to furnish alternate directors with
the same type of lapel pins and certificates now
furnished directors; to produce log sheets for sale
in loose-leaf form; and to improve TVI and BCI
problems by increasing emphasis in QST on public
relations.

After hearing an extended report by the Secretary
on developments in the international communica-
tions regulatory picture, with particular reference to
amateur problems which may be involved in the
forthcoming Extraordinary Administrative Radio
Conference in The Hague this September, the Board
appropriated $10,000 for expenses of League partici-
pation on behalf of the amateur service. Provisions
were continued for reimbursing certain travel ex-
penses of SCMs and QSL Managers, and authorized
organizational trips for SECs were increased to a
total of ten per section per year. The Board closed
out the Building Fund, instructing that the Tieas-
urer increase the amount of U. 8. Government
bonds in the League's general portfolio to $100,000,
any additional surplus to be available for other
investments under general Board policy. The Fi-
nance Committee, reappointed as Mr. Reid, chair-
man, and Messrs. Canfield and Noble, was instructed
to study the feasibility of establishing an advisory
bhudget to be made available to the Board at each
annual meeting.

Minutes of the meeting will appeur in July QST
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A Noise Limiter for the HRO-M

Simple Adaptation to Prewar and Wartime Models

BY R. W. H. BLOXAM,* GM6LS

days; at least they look good to us over here

as pictured in QST advertising. From the
nice reports we get from some of their users on
28 Mec. we gather that they sound pretty good toa,
Stuteside.

Receivers of the super-duper class cost big
money, however. Some of them bring about as
much as the finest grand piano costs over here —
when the eash is converted to the QRP pound-
sterling anyway! But who would say that there
is less ecraftsmanship and
technical skill in their crea-
tion? Albeit, there are many
hams on both sides of the
Atlantic who eannot afford
both to eut and to possess

THERE ARE u lot of very pretty receivers nowa-

LAST I.F. TRANSFORMER

Rather, this article is intended to show the
practical application of the theory explained in
the ifandbook us upplied to a typical receiver.
The noise limiter is similar to that employed in
a well-known commerciul receiver of more recent
design than the HRO-M, aud is capuble of appli-
cation to most superheterodynes.

Installation involves # minimum of c¢hange to
the FAIRO cireuit, and not much work, so that if
the smull subchassis is prefubricated the uverage
ham can complete the fitting in a single evening,.

6B7

one of these Rolls-Royce re- -
ceivers, and perforce they !
contrive to reecive their quota Al
of QRM on older and cheaper !
equipment. 3

Designed in the '30s, the R,
HRO-M is still a very good 3

receiver, available at knock-

out prices in the (. K. Be-
coming the joyful owner of = I

one, we rapidly discovered I+

N—

that its fine performance wus L
liable to utter ruination by >
every car that crawled up our
hill in bottom gear, and by
NXYLsworkinginrelays around
the loeality all scemingly bent

ON OFF

A.V.C_._Q{lf Av.C.

800
fel

Audio volume
control

72 meg.

upon mowing the last vestige
of pile from their carpets!
From numerous chats wcross the Ditch we
gather that quite a few American hams use the
ulder editions of the HRO also, and that some
suffer the sume QRM pains — at least, we have
bheen asked from time to time for details of the
noise limiter which finally overeame all our woes.

=

Circuit

There have been various noise-limiter circuits
put forward, some simple. sume complex, sume
which work, and some others. The ¢ircuit shown
in Fig. 1 is fairly simple, and it has proved to work
well on two HRO-Ms — mine, and another
(M’s.

The arrangement is a rather well-known form
of the series limiter, und no innovation is c¢laimed.
ST Comstorphine Hill Road, Edinburgh 12, Scotland.
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F'ig. 1 — Circuit diagram of the noise limiter for early-
and wartime-model HRO receivers,
New components:
Cy = 0,1-pfd. paper.
Ri — (.5-megohm potentiometer.
Ra — 0.17 megohm, L3 watt.
R3z — 0.56 megohm, 1% watt.
8) — Noise-limiter switch — «.p.d.t. toggle.
Components already in recetver:
Cy — 0.1-pfd. paper.
Cy — 100-ppufd. mica.
Ry, Rs — 0.5 megohm, 1% watt.

The additional wiring and components are shown
in heavy lines, for clarity. All the rest is the stand-
ard HRO eircuit.

The 50,000-ohm potentiometer, Ry, replaces o
5D,000-ohm lio-watt resistor (which is the only
eomponent removed from the FIRO) connected
to the lower end of the lust i.t. transformer second-
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ary. This resistor is designated ‘213 — Diode
Filter Resistor” in the 77RO Manual, and since
the only other 50,000-ohm resistor in the receiver
is associated with the h.f. oscillator, it is easy to
identify alongside the 6B7 socket.

The 0.1-ufd. condenser, (*a, feeding audio to the
top end of the wudio volume control. connects
normally to the bottom end of the 50,000-ohm
resistor, which also joins to #4 and K.

The connections to (‘s und the original 50,000-
ohm resistor are made to a small tag board, from
which the former is lifted off and the latter re-
moved, the tag providing an anchorage for the
new shielded wires required to connect to Ry
situated on the front panel of the receiver.

6H6 Subchassis

A very small subchassis is made from a picec of
thin dural sheet cut to the dimensions given in
Fig. 2 and bent to shape. This chassis will fit be-
tween the autenna-terminal bloek and the first
h.f. coil block. Tt is secured by two screws through
the lipped endg, und lies over an existing slot in
the main chassis.

Three grommeted holes are made in the end of
the subchassis nearest. the front of the recciver,
and a larger hole toward the front of the side
remote from the antenna. '

The resistors fa, K3, and condenser () are
wired to the octal rocket underneath the sub-
chassis. Heater terminals of the socket. are con-
nected by a flexible twisted pair passing down
through the existing slot in the chassis, connecting
to 6.3 volts at the heater terminals of the output-
tube socket.

Apart. from the 6I6 heater connections, seven
wires are involved in connecting up, all of which
should be small shiclded Hlexible wire covered with
insulating sleeving to prevent accidental shorts
by the braid. Wires A, Dy, und Dy conneet. from
the 6HG socket. 1, B, and X pass through the
subchassis und the slot in the muin chassis,
whence they connert by the shortest route to the
tag point by the GB7 socket. The remaining wire
is S, between the switch and £2;.

Noise-Limiter Controls

The potentiometer 7 und the single-pole
vhange-over switch mount one above the other
between the S-meter and the tuning dial of the
HRO, the switch being at the top, with R be-
neath it in the sume vertieal line. The drilling
distance from the top edge of the front panel to
the center of the switch is 294, inches, whilst that
from the panel edge to the center of /) is + inches.
The vertical line an which these controls lie is
474 inches to the right of the left-hand edge of the
puanel.

Operation

The potentiometer provides control of the
threshold at which limiting action commences,
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but seldom needs to he moved, and the limiting
action is sclf-compensating with changes of
carrier level. It is somewhat 4 refinement, and if
desired can be omitted, in which case the original
50,000-ohm resistor would be retained and shielded
leads run from each end of it to the 0.47-megohm
resistor and Diode 1 of the 6H6.

e 2% ——]

| —Grommet hole for 3
“1 shielded wires

e 174"_.[

R :
( ' 0
' i : RS
2 : 1 O
| ! i o
o! i

A
“~Grommet holes for
single shielded wires

Fig. 2 - Sketch of the subchassis for the 6§16 diode.

Unlike some noise limiters there is very little
loss of gain when the limiter is switehed into the
circuit. About 1!'3 steps increase on the 0-10
audio volume control restores the signal to what,
it was without the limiter.

The limiting action is veally good. On 7 Me.,
auto ignition at 30 to 50 yards is cut out. entirely.
On 14 Me., there is almost complete cutting,
whilst on 28 Me. there is a slight buckground
through which most ’phone signals can be copied,
but it the limiter is switched out, ¢ven wtrong
signals are drowned in a rour.

Vacuum-cleaner noise and similar motor QRM
are reduced to o low background with the sharp
edges removed, and 28-Mec. 'phone is readily
copied. When tuned ““off carrier,” the noise rises,
but this is generally immaterial. Slight distortion
of the signal is inevitable at high modulation
levels caused by clipping of the modulation
peaks, so that the limiter is switched off except
when necessary.

If you are troubled by ignition aud vacuum-
¢leaner QRM this noise limiter really works —
let. ’em all come!

% Strays "5

A note from one of Uncle Sam’s typicully
colperative postmasters prompts us to repeat
this reminder: Clubs (and individual hams)
should file a list of calls and QTHs with their
locul post office Lo expedite delivery of ()SLs
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