i
i
;215,;

o
s;ls;s: il
i

2‘j§§ ,“ii 1




HE 45A is the newest small-sized transmitter. Collins Radio Company engineers have been
i working steadily to increase the power, improve the efficiency and afford more reliable
| performance in a low cost transmitter. The 45A embodies the remarkable results of this
work. Compact and serviceable in size, it has a man-sized output—40 watts telephone
wid and 125 watts telegraph.

Although etficiency is the keynote of the 45A's performance, it has many other valuable
features. For instance, Unitary Frequency Shift permits rapid change to any frequency and there
are only two tuning controls on the panel. Good news to high frequency enthusiasts is the fact
that the 45A operates on ten meters as well as on the usual frequencies. Most striking and
distinctive is the aircraft type cabinet which makes it possible to place the transmitter on the
operating table alongside the receiver. Operating controls are conveniently located on the panel.
Everything is self contained except: (1) antenna, (2) microphone, (3) key, (4) cord to 110 v. outlet.
Dimensions are 2137 inches wide, 16} inches deep, 11} inches high. Weight, 125 pounds. Very
adaptable to portable use, the 45A may be furnished with shockproof mountings on special order.

The transmitter is designed for use with another important Collins’ development — the
Multiband Antenna, which for the first time permits one antenna to be used with proper imped-
ance matching in the transmission line on all bands. Several types of this antenna are available
for different sorts of locations.

Still other improvements in the 45A are, a totally different type of oscillator tube and circuit,
new high fidelity transformer coupling in speech amplifier, a modulation indicator calibrated in
percent. and decibels. The price of the complete transmitter is surprisingly low. We will be
glad to send details and data on request. : '
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HAMMARLUND

lund Condensers was firmly es-

tablished in 1910. Their dominance
has since spread throughout the radio
world — in the highly exacting ama-
teur and experimental fields, and in
their use by the more prominent manu-
facturers.

THE marked efficiency of Hammar-

Every feature of Hammarlund Midget
Variable Condensers is designed for
peak electrical and mechanical per-
formance in the short-wave and ultra
short-wave frequencies.

Wide capacity ratios; vibration-proof
construction; [solantite insulation; sol-
dered brass plates; large, smooth, quiet
bearings; one-hole or base mounting —
all with an eye to dependable, trouble-
free, long-lasting service characteristic
of Hammarlund workmanship.

[ ]
Canadian Office:
41 West Avenue North,
Hamilton, Ontario

Jov Battor Radic

ammarlund

PREC/SICGN

PRODUCTS

Improved

MIDGET
CONDENSER

"Midline" and Straight-
line Capacity Types

NEW TYPE
HAMMARLUND
MIDGET
CONDENSERS ~

Made in 12 stock sizes, in single and
multiple models, with capacity ranges
| from 3 mmf. minimum to 320 mmf.
! maximum, and priced at $1.40 to
$3.50 each, list

Mail Coupon for Complete Catalog
of High-Quality Radio Equipment

. HAMMARLUND MANUFACTURING CO.
424-438 W, 331d St., New York

{3 Check here for New General Catalog. {1 Check here, and
attach 10c, for New 32-page Short-Wave Manual.
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FLASH YOU ASKED FOR THEM
: HERE THEY ARE Mgy

MARINE 60-G MARINE 750-B

200 watts c.w. 60 watts phone 1k.w. phone and c.w.
with built-in

CATHODE RAY OSCILLOSCOPES

The 60-G was evolved to meet the insistent The 750-B too, was evolved to meet the
demands of the amateur for a radically differ- many requests of the amateurs who want the
ent low cost transmitter, finest and most powerful transmitter available.

The Marine 750-B has every possible refine-
ment. Some of its features are: frequency range 30,000 to 1500 ke., full complement of meters and
relays, built-in Cathode Ray Oscilloscope, permanent neutrali-
zation, high fidelity audio channel, antenna matching network,
broadcast station type steel cabinets, one year unconditional
quarantee, etc.

MARINE 140-B

100 watts phone and c.w.

with built-in

Cathode Ray Oscilloscope

The 140-B illustrated, has been completely described
on page 2 in previous issues of QST.

The new regulations of the F.C.C. require that adequate
means for checking over-modulation of every amateur
transmitter shall be employed. The built-in Cathode -
Ray Oscilloscope is designed for this specific use.

Write for complete details on these and other Marine
transmitters.

We manufacture a complete line of transmitters for all
purposes.

Marine transmitters are now available through a limited

FRONT VIEW—140.8 number of reputable jobbers.
GENERAL OFFICES AND PLANT ° EXPORT DEPARTMENT
124-11 - - 101st Avenue MARI NE RADIO 15 LAIGHT STREET
RICHMOND HILL, N. Y. NEW YORK, N. Y.

Telephone: Cleveland 3-2400 C o M P A N Y Cable Address: “Arlab”
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Mr. Rady Calc and Mrs. Ohmy Calc
Announce Arrival of Quadruplets

WEST HARTFORD, CONN., Sept. 15, (ARRL). It has been suspected for
long that there would soon be some new members in the Calculator fam-
ily. But what a surprise it was when Drs. Houghton and Beaudin an-
nounced to the world today that quadruplets had arrived! Uncle Jim and
Cousin George and Cousin Don were enthusiastic in their praise of all four
of the little fellows, saying they would be good companions for their elders
and would be equally useful. lxcept that they are smaller in size, they
are much like the old folks, colorful and bright and clean in their cello-
phane wrappers. The first was immediately named Deci (short for
Decibel Calculator, Type D) because even Dr. Houghton could see that he
is meant for easy calculation of Decibels when power or current or voltage

~ isknown. The second was a bit of a puzzle because he was born with his
dise upside down; but Uncle Jim fihally straightened that out and found
he is really the most ingenious yet. With the aid of any voltmeter
and a battery, Ressy (Resistance Calculator, Type F, is the full name) will
tell you the resistance of any resistor from one to a million ohms. The
third was easy. He’s Wiry, the little rascal (whole name, Wire Calculator,
Type C). He was born with more data about sizes and resistances and
current-carrying capacity and turns per what-have-you than most people
could accumulate in a lifetime. Parsey (short for Parallel Resistance,
Series Capacity Calculator, Type E) is smart as can be. He tells you right
off what the total resistance is of two resistances in parallel or the total
capacity of two capacities in series. Everybody says, “What good is he?
I can figure that out easy.”” But when they try, most of them find they
can’t be sure.

Mr. and Mrs. Calc say their family is now complete and there won’t be
any more additions for a long time.

* K Kk Xk X

Any of the new little Calcs are available at 50¢ each, postpaid

THE AMERICAN RADIO RELAY LEAGUE, Inc.

WEST HARTFORD, CONNECTICUT
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...and now It Is
EVEN BETTER!

The New 1936 Super SKYRIDER

From the Hallicrafters Laboratories

of Precision comes this new kind of
radio, a worthy successor to the highly
popular and successtul 1935 Skyrider.
Built to the same high standards of qual-
ity that have won the enthusiastic en-
dorsement of its users everywhere, it
gains by comparison with its predecessor
by virtue of its superior performance and
the new features which Hallicrafter en-
gineers have incorporated into its design.

We believe it is today’s outstanding value

in short-wave receivers, worthy to bear
the Hallicrafters signature. Among the
new features that contribute to its truly
brilliant performance are the following:

Mectal Tubes — elimination of noisy, unsatis-
factory tube shields, reduced interelectrode
capacities and shorter leads, making possible
greater gam and fewer circuit complications.
* Iron-Core I.F. System — Eneaally designed
for the 1936 Super SKYRIDER —- used for the
first time commercially in amateur receivers — hav-
ing greater sensitivity and a signal-to-noise ratio
unattainable with an air core system.
More efficient Antenna Circuit — better §
band coverage of all-wave bands from 7.4 to 550
meters (41000 to 540 K.C.) made possible by tuning
to the low-frequency end of each band.
Duo-Micro-Vernier Band Spread — providing
improved accuracy of logging — combines
electrical band spreading and micro-vernier tuning
in an exclusive and distinctive dial with novel
illumination,

Crystal Filter Circuit, controlled by variable
knob on front of set, gives one-signal selectiv-

ity — without reducing scnmtwntyl A Dozen other
features contribute to the exceptional accuracy and
precision of performance, that must be reviewed be-
tore the 1936 Super SK YRIDER isfully appreciated.

SEE IT AT YOUR JOBBERS OR WRITE FOR COMPLETE INFORMATION

the hallicratters

3001-Z Southport Avenue, Chicago, Illincis, U.S.A.
Cable Address: "LIREX NEW YORK”

Say You Saw It in QST —~- It Identifies You and Helps QST
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We can show you
the New 1936

SUPER
SKYRIDER

From the Hallicrafters Laboratories of Precision comes
this new kind of radio, a2 worthy successor to the highly
popular and successful 1935 Skyrider. Built to the same
high standards of quality that have won the enthusiastic
endorsement of its users everywhere, it gains by compari-
son with its predecessor by virtue of its superior perform-
ance and the new features which Hallicrafter engineers
have incorporated into its design. We believe it is today's
outstanding value in short-wave receivers, worthy to bear
the Hallicrafters signature.

Among the new features that contribute to its truly
brilliant performance are the following:

@ Metal Tubes — elimination of noisy, unsatisfactory
tube »shields, reduced inter electrode capacities and
shorter leads, making possible greater gain and fewer
circuit complications. i

@ Iron-Core [.F. System —- especially designed for the
1936 Super SKYRIDER — used for the first time com-
mercially in any amateur receiver — having greater
sensitivity and signal to noise ratio unattainable with
an air core system,

@ More efliclent Antenna Circuit — better 5-band
coverage of all-wave bands from 7.4 to 550 meters
{41000 to 540 K.C.) made possible by tuning to the low-
frequency end of each band.

@ Duo-Micro-Vernier Band Spread — providing im-
proved accuracy of logging — combines electrical band
spreading and micro vernier tuning in an exclusive and
distinctive dial with novel illumination.

@ Crystal Filter Circuit, controlled by a variable knob
on front of set, gives one-signal selectivity — without
reducing sensldvlty!

@ A Dozen other features contribute to the exceptional
accuracy and precision of performance, that must be
revielw:gdberore the 1936 Super SKYRIDER is fully ap-
preciated.

See it at our store or write for literature
SUPER-SKYRIDER, complete with 9 metal tubes. ...$79.50

With crystal (modelSX9) vu.uvvnvn. tereses.. 89.50
SUPER-7 complete with tubes..ee e coveassn. vevess. 49.50

SHIPPED PREPAID Y. [ puchsse price
MARINE RADIO COMPANY

Eastern Distributors

SUPER SKYRIDER

We Want You to See™
the New 1936

WE will be glad to show it to you

RADIO ACCESSORIES

OMAHA, NEBRASKA

HOW IS YOUR
SUPPLY OF IDEAS?

If they ever run low, make sure
that you have a copy of HINTS
& KINKS handy. It is chock full of
money-saving ideas and stunts of
interest to you. There are many
times when you will find it in-
valuable. The price is 50c post-
paid.

AMERICAN RADIO
RELAY LEAGUE

124-11 101st Avenue Richmond Hill, New York
Telepkone: CLeveland 8-2400, Cable Address: *Elecmarine.” we“ Harﬁord connec“cut
6 Say You Saw It in QST — It Identifies You and Helps QST
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We are proud
to offer

the NEW 1936
SUPER SKYRIDER

@ From the Hallicrafters Laboratories of Precision comes this
new kind of radio, a worthy successor to the highly populat
and successful 1935 Skyrider. Built to the same high stand-
ards of quality that have won the enthusiastic endorsement of
its users everywhere, it gains by comparison with its prede-
cessor by virtue of its superior petformance and the new fea-
tures which Hallicrafter engineers have incorporated into its
design. We believe it is today's outstanding value in short-
wave receivers, worthy to bear the Hallicrafters signature,
Among the new features that contribute to its truly brilliant
performance are the following:

@ Metal Tubes — elimination of noisy, unsatisfactory
tube shields, reduced interelectrode capacities and
shorter leads, making possible greater gain and
fewer circuit complications.

@ Iron-Core I.K. gystem — especially designed for
the 1936 Super SKYRIDER — used for the first time
commercially in any amateur receiver — having
greater sensitivity and a signal-to-noise ratio un-
attainable with an air core system.

@ More efficient Antenna Circuit — better 5-band
coverage of all-wave bands from 7.4 to 350 meters
{41000 to 540 K.C.) made possible by tuning to the low
frequency end of each band.

@ Duo-Micro-Vernier Band Spread — providing im-
proved accuracy of logging — combines electrical
band spreading and micro verniler tuning in an
exclusive and,distinctive dial with novel illumination.
@ Crystal Filter Circuit, controlled by variable knob
on front of set, gives one-signal selectivity — without
reducing sensitivity!

A dozen other feat tribute to the ptional ac-
curacy and precision of performance, that must be reviewed
before the 1936 Super SKYRIDER is fully appreciated.

COME IN AND SEEIT,OR ...
WRITE FOR FULL INFORMATION . .

Sold at a Price that makes it an out-
standing value. List Price $135.00.
Your Price $79.50

OFFENBACH
ELECTRIC CO.

1452 MARKET STREET
SAN FRANCISCO  CALIFORNIA

- CHICAGO

We offer
the NEW 1936
SUPER SKYRIDER

From the Hallicrafters Laboratories of Pre-
cision comes this new kind of radio, a worthy
successor to the highly popular and successful
1935 Skyrider. Built to the same high standards
of quality that have won the enthusiastic
endorsement of its users everywhere, it gaing
by comparison with its predecessor by virtue
of its superior performance and the new
features which Hallicrafter engineers have
incorporated into its design. We believe it is
today's outstanding value in short-wave re-
ceivers, worthy to bear the Hallicrafters
signature. Among the new features that
contribute to its truly brilliant performance
are the following: .

@ Metal Tubes — elimination of noisy, unsatis-
factory tube shields, reduced interelectrode capaci-
ties and shorter leads making possible greater gain
and fewer circuit complications.

@ Iron-Core L.F. System — especially designed for
the 1936 Super SKYRIDER — used for the first
time commercially in any amateur receiver —
having greater sensitivity and a signal-to-noise
ratio unattainable with an air core system.

@ More efficient Antenna Circuit — better 5-band
coverage of all-wave bands from 7.4 to 550 meters
(41000 to 540 K.C.) made possible by tuning to the
low frequency end of each band.

@ Duo-Micro-Vernier Band Spread — providing
improved accuracy of logging — combines electrical
band spreading and micro-vernier tuning in an
exclusive and distinctive dial with novel illumi-
nation.

@ Crystal Filter Circuit, controlled by variable
knob on front of set, gives one-signal gelectivity —~—
without reducing sensitivity!

A Dozen other features contribute to the excep-
tional accuracy and precision of performance, that
must be reviewed before the 1936 Super SKY-
RIDER is fully appreciated.

Come in to sze it or
Werite for full information

List Price $135.00.......Your Price $79.50

Time Payments Only — $13.50 Down, Balance Seven Easy Payments

HINDS &
EDGARTON

19 South Wells Street
ILLINOIS, US.A.

Say You Saw It in QST — It Identifies You and Helps QST 7




Cat. No. 467-421
Sealed in rectangular
case. Convenient
chassis mounting and
wiring. Size 234" x 234"
x 43¢’’ high. Wt. 21¢
lbs. List price $8.00.

A Humless

povmmey

§ AWGABYT BELFINY WS Wheud -

LS

Jefferson Microphone and Coupling Transformer

HAT do we mean by “HUMLESS”?

Just this — the JEFFERSON Catalog
No. 467-421 Microphone Transformer is
designed on a new and improved principle.
It has balanced windings assembled on an
alloy core (hydrogen annealed high perme-
ability nickel alloy). In spite of heavy shield-
ing, the ordinary microphone transformer
will pick up hum which is then amplified
through the whole "audio system. In this

new Jefferson Transformer, all hum is bal-
anced out and cancelled — cannot reach the
speaker. This transformer can be mounted
on the chassis of a high gain amplifier with-
out hum pickup.

The windings are also provided with taps
to match 50, 100, 200 or 500 ohm lines to
single or push-pull grids.

In performance, in convenience, in qual-
ity it is what you have been looking for.

A MICROPHONE TRANSFORMER FOR EVERY NEED ——————

Galog For Coupling Size Wt Lbs. | Price w rite
467-439 | Telephone Mike (75 Ohms) to Grid 2 x3% x17 1 1.30
467-413 Siugre Button (200 Ohms) to Grid 2 x3X x 1}/§ 1 $l.30 YOUR
467-429 | Velocity (Ribbon) to 50,200 Ohms 15 x3 © x1 3 1.40 WHOLESALER
467414 | Double Button (200-0-200) to Grid 2 x3 x I 1 1.40 TODAY FOR
7-261 | Single Button (200 Ohms) to Grid 2 x2 x2 1 1.90
467-263 | Double Button (200-0-200) to Grid 21 x2% x2 14 2.00 JEFFERSON
467-430 | Double Button to Line 50/200/500 Ohms 2&5 x27 x 27 1 2.
467-431 | Velocity (Ribbon) to 50/200 Ohms 234 x2% x2%% | 1% 2.50 RADIO
467-432 | Double Button to Line 50/200/500 Ohms | 31 x2ig x 314 244 4.00 CATALOG
467-262 | Double Button (200-0-200) to Grid 314 x 2! x 334 214 3.75
467-421 | Double Button (200-0-200) to Grid 283 x2 x 434 24 8.00 — e
Suburb of M H
JEFFERSON ELECTRIC COMPANY, Bellwood (%), llinois

Canadian Factory: 535 College Street, Toronto




Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the League’s field organization are made by the proper S.C.M., elected by members in each Section
listed. Mail your S.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in 'phone and traffic. He is interested, whether you are an A.R.R.L. member
or get your 051 at the newsstands; he wants a report from every active ham. 1f interested and qualified for O.R.S., O.P.S.
or other appointments he can tell you about them, too.
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. of Columbia
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Western New York |
Western Pennsylvania
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Kentucky
Michigan
Ohio

Wisconsin®

North Dakota

South Dakota
Northern Minnesota*
Southern Minnesota
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l.ouisiana
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Connecticut
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New Hampshire
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East
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Alabama

Eastern Florida

Western Florida

Genrgia-So. Carolina-Cuba-
Isle-of-Pines- Porto Rico-
Virgin Islands

Northern Texas
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Southern Texas
New Mexico

Maritime
Ontario

Quebec

Alberta :
British Columbia

Manitoba
Saskatchewan

W3EZ
W3BAK

W3ZX
\VSDSP
W8CUG

VE2EE

VE4GD
VESAC

VE4BG
VE4EL

'\’I’LANTI(‘ DIVISION
James M.

Edgar L. Hudson
Carroll D. Kentner
Don Farrell

C. H. Grossarth

CENTRAL DIVISION
Fred J. Hinds

Arthur L. Braun

G. W. Mossbarger
Kenneth F, Coaroy
Rogeré P, Irvine

l)AKOTA DlVlSlON
Hartwell B

Mike G. btrahon

R. C. Harshberger
Francis C. Kramer

DELTA DI1VISION
H. E. Velte
W. J. Wilkinson, Jr.
J. H. Weems, Jr.
Merrill B, Parker, Jr.

HUDSON DIVISION
Robert E. Haight
L. Baunach
Charles J. Hammersen

MIDWEST DIVISION
Phil D. Boardman

Samuel C. Wallace

339 W. Lancaster Ave.

1107 Park Ave.
213 Hickok Ave.
261 N. Balph Ave.

6618 West 34th St.
57211 Brookville Rd.

Box 177

18030 Waltham Ave.
5508 Northchﬁe Ave.
3397A N. 23 Sf

601 S. Grange Ave,
1200 Fauquier St.
W. Bluff St.

2918 West 15th St.
1624 Allen Ave.

P. O. Box 244
1912 Oak St.

511 South Holmes St.
7823 10th Ave.
92 Claremont Ave.

325 Kirkwood Blvd.
305 Western Ave.

sreen St.

NEW ENGLAND DIVISION

Erederick Ells, Jr.
John W. Sin leton
Albert N. Giddis
Percy C. Noble
Robert Byron
Clayton C. Gordon
Harry Page

1Y Merrill Rd.

73 Allen St.

128 Crawford St.
37 Broad St.

12 Humphrey St.
g)élCali ornia Ave.

NORTHWESTERN DIVISION

Richard J. Fox
Nellie H, Hart

Niilo E. Koski

PACIFIC DIVISION
Atlas (), Adams
Edward W. Heim
Howell ( Bmwn
Charles J. Cam
Harold J. Bmchﬁeld
Alan D. Whittaker, Jr.
Geo, L. Woodington
2, C. Day
Newton E. Thompson
Harry A. Ambler
Vernon C. Edgar

ROANOKE DIVISION
H.S. Cartf‘)'

Neil E,

Dr. Wm. H theldaffer

Glen Glasscock
Arty W. Clark

x 265
1502 McPherson St.
5822 E. Green Lake Way

21st Infantry Brigade
716 West Sixth tga
120 N. El Molino Ave.
318 Hawthorne Ave.
2940 106th Ave.

7R Elinor Ave.

716 Redwood Ave,
“I.a Posta Quemada"
P. O. Box 849

4101 Hamilton St.
732 Blackstone Ave.

115 Crafton St.
1017 Kaight St.

ROCKY MOUNTAIN DIVISION

1171 Detroit St.
260 So. 9th West

SOUTHEASTERN DIVISION

L. D. Elwell
Philip A. McMasters
Edward J. Collins

Bannie L.. Stewart

WEST GULF DIVISION
Richard M, Cobb
Carter I,. Simpson
Bradfield A. Beard
Joseph M. Eldodt
MARITIME DIVISION
A. M. Crowell
ONTARIO DIVISION
. B. Trainer, Jr.
QUEBEC DIVISION
Stan Comach

VANALTA DIVISION
{{. Smalley, Jr.

. K. Town

PRAIRIE DIVISION

A. J. R, Simpson
Wilfred Skaife

1066 Waverly St.
731 Arlington Ave.
1517 East Brainard St.

SC-PS3,
C.C.C. Camp Lawrence

Box 185
2010 So, 4th St.
2030 Quenby Road

69 Dublin St.
4 Shorncliffe Ave,
780 Brault Ave.

611 1st Ave., N. W.
1754 Graveley St.

71 Thelmo Mansiong
2040 McTavish St,

Haverford

Laurel, Delaware
Collingswood
Syracuse
Emsworth

Berwyvn
indianapolis
Camp Taylor
Detroit
Cleveland
‘Milwaukee

Hope
Sioux Falls

St. Paul, Minnesota
St. Charles

Iittle Rock
Shreveport
State College
Chattanooga

Sentia
Brooklyn
Verona

Davenport
Topeka
Mount Vernon
Clarks

Norwalk

Westfield
Concord
Providence
Hinesburg

Ketchikan

Twin Falls

Red Lodge

North Bend
Seattle

Schofield Barracks
Reno

Pasadena

Palo Alto
Oakland

Mill Valley

Nortb Sacramento

Vai!

Manila, P. I,
San Diego
Fresno

Winston-Salem
T.ynchbur;
Lost Cree

Denver
Salt Lake City, Utah

Tarr:
St. Petersburg
Pensacola

Effingham, S.C.

Dodd City

Ponca City

Houston
“hamita

Halifax, N. S.
‘Toronto
Verdun, P. Q.

Calgary
Vancouver

Winnipe,
czln£ i

* Officlals appointed to act until the membership of the Section choose permanent $.C.M.’s by nomination and election.
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'WITH the solicitation of director nominations
for the autumn elections, the membership
of the A.R.R.L. welcomes into formal existence
the new. Southwestern Division consisting of
southern California and the state of Arizona.
They are electing their first director there this fall
and with the coming of the first of the year they
take their place with the other A.R.R.L. divigions
as a unit in our League structure.

The enterprise of Californian amateurs is well
known, but not every amateur realizes their
number or the magnificent distances of the coun-
try in which they live. There are over five thou-
sand licensed amateurs in California, more than
in any other state of the union. 1ts two major
cities of Los Angeles and San Francisco, though
only half the length of the state apart, are sep-
arated by nearly five hundred miles, thirteen
hours by rail. This is a separation that compares
with that of Chicago and Memphis, of New York
and North Carolina or of Washington and Sa-
vannah. With such a richness of amateur popula~
tion and such a separation in distance and time,
it is eagy to see why the men in the southern part
of the state wanted a division of their own. By

the action of thé last meeting of the Board, it now -

comes to pass.

For the last several years the Southwestern has
heen the scene of the activity of the Federation of
Radio Clubs of the Southwest, A.R.R.L., an
incorporated society grouping all of the many
local clubs affiliated with the League in the Los
Angeles region, and publishing its own monthly
journal, 73. A splendid organization, loyal to the
ideals which have made A.R.R.L. great, it has
been the largest contributing factor in the splen-
did development of amateur radio in that section
of the country. Always one of the liveliest sections
of A.R.R.L., the activity of the gang there may
be attested by a look at any month’s Operating
News in QST

A great big hand to you, Southwestern Divi-
sion! Long may you radiate!

IN THE early days of broadcasting in this
country, radio, regulation broke down com-
pletely through the inadequacies of the existing
law. The situation was further complicated by
the desire of every service to make use of the
new short waves, pioneered by amateurs. Con-
gress was arguing the question of a new law, but

it was to be a good many years before it was
written. No art ever went through a more trying
period than did radio in the several years before
the Radio Act of 1927 was. enacted. In the in-
terim, the organizing genius of Secretary of Com-
merce Hoover succeeded in establishing a defacto
control of radio purely by the consent of the
governed. Mr. Hoover in those years held a series
of national radio conferences where the various
jrroups in radio in this country practically wrote
their own regulations, in a spirit of mutual con-
ciliation, and agreed to abide by them:.

Currently it is being argued by some critics of
the League that the League made a fundamental
migtake back in this period of ten to fifteen years
ago, by not preserving for amateur radio the
exclusive right to all of the frequencies from 1500
kilocycles to infinity. Reference is made to a
printed statement of the Federal Radio Com-
migsion that the amateurs, speaking through
their authorized representatives, gave up wave-
lengths for the commercial services. Some ama-
teurs, we believe, are in a fair way to being led to
believe that this was an official statement by the
government that the representatives of the
League willingly gave up our frequencies at the
#nternational conference which was held at
Washington in 1927—the conference that re-
duced our bands to their present widths.

It is necessary, right off the bat, to make a
distinction between these two kinds of Washing-
ton conferences. There was an international con-
ference at Washington in 1927, but the reference
here is to the series of four national radio con-
ferences which Mr. Hoover held in the years
preceding for the purpose of straightening out
things strictly between the American radio in-
terests. The quoted statement from the F.R.C.
is a bouquet, a recognition of the common fairness
of amateur radio in contenting itself, in those
early days, with a series of wide and adequate
bands which represented all that it and succeed-
ing generations of amateurs could ever use! What
the international conference subsequently did to
these United States assignments is a completely
different story.

It has been suggested that the action of Con-
gress back in 1912, when it relegated amateurs
and certain types of commercials to the “useless”
wave lengths below 200 meters, unwittingly
conspired to give us a sort of legal title to all the
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wavelengths below 200 meters. Although the
question was never adjudicated, we believe that
it was true, from a strictly legal point of view,
that we possessed a non-exclusive right to all the
high frequencies; and the A.R.R.L. Board of
Directors of that time was aware of that possible
construction, through a brief that had been sub-
mitted by our counsel. But the grant, if such it
was, was never exclusive to us. It was a specifica-
tion of the upper wavelength limit for certain
types of stations, ours included. Amateur radio
never possessed the ability to exclude all other
types of stations from all the frequencies above
1500 ke. Every service wanted some of the new
short waves, and every service was legally and
morally entitled to them. Moreover, the break-
down of the law had come about through a court
ruling that the licensing authority had no dis-
eretion but had to grant licenses to every appli-
cant. This was a first-cluss emergency and there
was nothing for the administration to do but
bring the American radio interests together and
see if they could not arrive at some mutual
agreements which they would respect. Amateur
radio, through our Board of Directors, joined with
the other radio services of the United States in
these informal agreements during this period,
and proud we are of the part we played and of the
reputation for integrity that our group estab-
lished by living up to our agreements. Our job
was to get plenty of frequencies for ourselves. We
got thoroughly adequate assignments. These
assignments were from 1500 to 2000 kilocycles,
from 3500 to 4000, from 7000 to 8000, from
14,000 to 16,000, from 28 to 32 megacycles and
from 56 to 64 megacycles. Was that regarded as
sufficient for amateur radio or did we believe we
had been short-changed? You get the answer by
asking yourself how you would like to see those
bands assigned to-day to amateur radio! These
frequency assignments endured until the interna-
tional regulations of the international conference,
a totally different breed of cats, went into effect.
Even then our country was perfectly willing to
continue them but was defeated by the majority
vote of the nations participating in the interna~-
tional conference, and after 1929 was obliged to
confine us to the “treaty bands.”

Kansas State Convention

{Midwest Division)

October 5th and 6th, Hotel Kansan,
Topeka, Kans.

s I‘HE Kaw Valley Radio Club has been sponsor-

ing so many conventions and they are such an
established institution now that the mere an-
nouncement that a convention will be held at

THE American Radio Relay League is twenty-
one years old this year. Thus it has been en-
gaged on behalf of the radio amateur since before
many of to-day’s amateurs were born, certainly
before most of them dissected their first alarm
clocks and decided to be engineers. Throughout
that time it has been an organization of amateurs,
hy amateurs, for amateurs. Its prime aim, suc-
cinctly stated, has been to bring each one of us
inore security and more enjoyment in the pursuit
of our art than we would have without joining
hands in a League. The principal practical forms
taken by this work have been the defense of
amateur radio against unfair legislation and
regulation and the provision of a means for col-
laboration in all matters of operating on the air,
the actual use of stations. Of these, the first—
the actual preservation of amateur radio—
naturally has been of the greatest importance.

In an organization with as lengthy a history as
A.R.R.L.’s, so many crises and emergencies have
occurred in the defense of amateur radio that it is
impossible to keep count of them. The history of
the government’s control of amateur radio is long
and most complex. The permanent files of the
League, with its record of participation in in-
numerable actions for amateur radio, running
from minor skirmishes to major battles, fill
twenty file cabinets. We live in the present and
plan for the future, but there are in those records
the story of many a battle now forgotten, thick
files which show the stupendous effort amassed
by the League in defense of an amateur right
now taken for granted. The journal of the actions
of the Board of Directors itself fills eight fat
volumes in the secretary’s safe. In them is the
chronicle of the conscientious effort of the
A.R.R.L. Board down through the years, dealing
with the problems that confronted amateur radio
at the moment, prescribing—as it always has
done—what our policies should be to defend our-
selves and to get what we wanted. Our present
secure position speaks for itself of the wisdom of
their works.

K. B. W.
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On Top of the U. S.

The Story of the Mt. Whitney 56-mc. QSO's

By Don C. Wallace, *W6AM

N\IVE-METER amateurs think of the “High-

P est Mountain in U. 8. A.” with longing. For

years there has been considerable discussion

in Southern California about the possibility of

someone making the trip to the top of Mt. Whit-

ney and from there being able to talk with both
San Francisco . and Los Angeles.

The W6AM family enjoy mountain climbing
and when the subject was suggested, they all en-
thusiastically welcomed the idea of climbing Mt.
Whitney, the highest in the United States.

Careful preparation was necessary, because of
the extreme altitude to be encountered. Previous
experience indicated that if everything was
handled carefully, it would be entirely possible to
climb this high mountain and still be able to carry
on 5-meter conversations while on the top. This,
of course, meant complete and carefully planned
equipment, for a total of nine or ten days would
be spent on the expedition.

Mt. Whitney can be reached from either the
west side or from the east side. While the west side
has the more gradual slope, the climb takes sev-
eral days, and has to originate in the Kern River
country.

On the east side the trail is quite steep and
quite long, but it is possible to reach the summit
more quickly. We chose the east side.

We drove the 275

* 11, did considerable fishing and we were often

privileged to samples of the delicious trout that he
caught. I spent my time in making final checks on
the equipment to be sure that everything was in
first class shape.

Tests at home had indicated that the Johnson
“Q” antenna, with its method of matching, was
the surest way to success on 5 meters, so despite
its bulk, a 5-Q was taken along. Up to that time,
it had been impossible to find anyone who knew
the general layout of the Smithsonian Institute
Scientific Cabin on top. We found from the pack-
ers that it was full of snow and ice and could not
be used, but that it was approximately 100 feet
from the stone cabin to the monument which
marked the very peak of Mt. Whitney. Accord-
ingly, one hundred feet of feed line suitable for
the 5-Q was made up from 18 standard fixture
wire (which has approximately the same physical
dimensions as 14 solid). Transposition blocks
were used and the feed line rolled into a ball so it
could be put up readily upon arrival at the top.
300 feet of extra wire, and 1000 feet of heavy cord
were taken along as spare equipment—and all
used. A spare set of tubes, two meters and some
tools were also packed. With this equipment it
would be possible to get the set on the air regard-
less of what happened to it in transit i
Because of the

miles from Long
Beach, California,
to Hunters’ Flats,
8300 feet high, on
the first day,
pitched our tent
and made camp as
comfortable as pos-

severe conditions at
the top of Mt.
Whitney, the pack
train people will
not let any of their
animals stay on
top. No pack trains
had been able to go

sible. This is the
highest point that
can be reached with
an automobile.
Our . two boys
slept in the open in
their sleeping bags.
W6MA and Betty

: ONE OF THE BEAM ANTENNAS STRUNG OUT FROM
Jean. slept in the THE MAIN 543 POLE >
This shows that mountains existed as far as the eye could see. hght” because we

tent. We stayed

three days at the Note the rocks.

base camp in order

to become acclimated to the altitude. By that

time, we could breathe easily and perform normal

tasks without undue exertion. Son Donald, age
#4214 Country Club Drive, Long Beach, Cal.

up before the trip
this year because of
the heavy snows.
This necessitated
hiring a packer to
bring the mule back
as soon as we
reached the top. We
packed the mule

wanted to pile wood
on top of him at the
last possible place, otherwise we would have had
no fire wood at the top. It was eight miles to the
timber line from the top. These mountains are
almost pure rock without a tree or plant in sight.
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Around the 5-() antenna (which was left in its
original cardboard mailing tube) were wrapped
numerous lengths of four-foot stick since there
would be no poles available at the top. After
climbing 14,502 fect, it would seem a shame not to
get, the fullest value from the set and antenna.
We all know that some form of pole is nccessary
to do this. .

After three days at Hunters’ Flats, we packed
up the mules and started up the trail. It took us
but a few hours to reach a sort of a mountain
meadow, 10,300 feet high, where the pack mule
could graze and where we could stretch out in our
sleeping bags and spend the night.

This, in a way, acclimated us to another height
although we probably should have stayed at this
second camp site another day or two.

The following morning we hit the trail and
started up the long series of switchbacks over the
Whitney pass. Everyone was able to keep right on
walking but eventually our little girl tired and it
was necessary to hoist her on our shoulders to give
her a rest. She wouldn’t hear .of turning back so
we kept on our way. It was a lot of work for us and
slowed us down a great deal, but it did permit the
entire family to keep on going to the top together.

Farly that morning we passed three Boy Scouts

MAP SHOWING

ACTIVITY AND

PARTICIPATING
STATIONS

SACRAMENTO

/A
Tamalpars:
; AI:: { vlémisyocmou
FRANCISCO-RY4 Diablo
CED.\
WOSX Xl ilamittong . ~W6AM
® S LONE
FRESNO WGEHOE'®
weKMch™'NE
TULARE ®
200

LA CRES‘EENTA \W6BOB
LOS ANGELESSwc® YWEDEN

CATALINA ISLANDD

who had spent the night at Mirror Lake, 10,600
fect high. They gradually caught up with us and
true to the tradition of Boy Scouts, helped us out
a great deal through the day.

When we reached the snowdrifts, we found that
the pack mule would get stuck, so it was necessary
to back him out, unload him and carry the 200

BAKERSFIELD® "
WGGHW&LAKE ARROWHEAD

pound equipment through the snow drifts our-
selves. Since it was the latter part of July the snow
drifts were melting and water made the trail
pretty wet in spots and conscquently, almost
everyone finished the day’s hiking with wet fect.

Upon arriving at the top, we found that the
altitude made it impossible for most of the mem-

THE 5-METER EQUIPMENT TOGETHER WITH
EXTRA RIBBON BATTERIES AND NUMEROUS
FLASH LIGHTS AS USED ON THE ICE INSIDE OF
THE CABIN

bers of the party to do anything. The Scout
Master took over the making of the fires, and the
heating of stones. The altitude had its effcet on
some members of the party so we put them to bed,
outside on the rocks, as the cabin was unlivable
with snow, ice and water. We kept them warm
with hot stones, tea and hot milk. It was 10 p.m.
before it was possible to set up the radio set and
put up the antenna. By this time cven the Scout
Master could hardly stand up, although he did
manage to hold the flash light for a few minutes
while the antenna was mounted on the roof of the
cabin, using heavy cord as guy wires.

The first schedule was with WeHOE-W6KMC,
Lone Pine, a town 26 miles away. Their signals
came through in fine shape. We knew hundreds of
5-meter amateurs werc on. The A.R.R.L. had
sent out an official broadcast concerning
the expedition and we had sent out about
250 letters to stations previously worked
on 56 me.

Following the QSO with W6HOE a sta-
tion was heard and we called it, finally
hooking up just before midnight. It proved
to be W6GHW and W6BOB in the car of
W6GHW with a mobile job near Lake
Arrowhead, some 60 miles southeast of Los
Angcles. W6BOB had received a letter about the
expedition and had phoned W6AM at Long
Beach to find out the best possible place to be.
We discussed how well our plans had materialized
and remarked that careful planning and prepara-
tion had made this 200 mile QSO possible.
W6BOB was told that W6LFC had gone to
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Catalina Island to climb the highest mountain
there.

Shortly thereafter, W6 BOB called W6LFC and
they established the first authentic Catalina
H56-me. QSO to the mainland. We did not identify
W6LFC’s signals although six or eight stations
could be heard, all of which were completely
unreadable.

The set was operated continually until 5 a.m.
but no other QSO’s were

from W6GIN who had gone to the top of Mt
Tamalpais—Northwest of San Francisco and
considerably farther than W6ITH. He had lis-
tened to the transmission of W6AM all Saturday
night over a period of five hours and had called
regularly. It is too bad that this QSO could not
have gone through as it would have been pretty

close to 300 miles.
Late Saturday afternoon, I was glad to hear
from the family, who had

possible. No other stations
were heard Joud enough to
be readable with the excep-
tion of W6GHW, who was
copied for about two hours.

As the sun rose, the family,
bundled up in their blankets,
sat out on the rocks and
watched the gorgeous moun-
tain sunrise.

That over, my main con-
cern was to get the family
and the Boy Scouts down the
imountain, because the alti-
tude was still bothering
them. I accompanied them
down the mountain a short
distance, to a lower level,
said good-bye and went back
up to the top to continue the
radio tests.

The original plan was to
sleep in the day time and
operate at night. Sleep
seemed impossible, however,
so I went on the air again
and was very pleased to hook
up immediately with W6ITH who had taken 1100
pounds of equipment up Mt. Diablo, just out of
San Francisco. Mt. Diablo is rather a small hill
to be called a mountain, as it is only 3800 fcet
high, but this established a new record for the
Coast of 214.5 miles (figure furnished by the
Department of Commerce).

W6ITH, with this 300-watt equipment came
in R7 all afternoon but our QSO was rather in-
different as the W6AM signals reached him at a
strength of R1 to R2. I understood everything
he was saying to me, however, and the schedule
went through in fine shape.

At the same time we also heard the Lick Ob-
servatory, W6SX, on Mt. Hamilton, out of San
Jose. This is also a low mountain but the station
at the Observatory is of considerable power. The
signal strength from it was at least R8. Later on,
W6SX wrote that his receiver was erratic that
day and that the QRM from the many stations
on in the Bay District and Peninsula prevented
him from hearing weak signals.

Later on, interesting reports were reccived
from & number of amateurs who had heard the
Mt. Whitney transmitter, particularly a report

BOY .SCOUTS HELPING US THROUGH
THE SNOW DRIFTS

‘The mule had to be unpacked, otherwise
he got stuck.

just completed the trip down
the mountain and were all
sitting in the car at Hunters’
Flats talking to me with the
regular 50-watt mobile job
in the car.

From then on, we had
schedules three times a day,
_ secured weather reports con-
cerning the possible condi-
tions of the weather on the
trail and on one occasion we
were advised by Mr. Cook
not to come down the trail
until conditions cleared.

Inasmuch as the batteries
held up well, W6AM stayed
on the top four days and
three nights, operating al-
most all night each night.
No other long distance QSO’s
were possible, due to the
fact that the other amateurs
did not stay up on the high
locations after the first day.

The expedition showed
the value of careful planning.
Both San Francisco and Los Angcles were worked,
proving the possibility of a consistent relay link
between Los Angeles and San Francisco on 56 me.

The return trip was made by WBAM, less
mule, carrying the slecping bag, winter clothes
and those parts of the radio sct possible to carry.
All batteries were left on top. 1 figured it would be
just as easy to carry the cquipment down, as to
have the pack train come back up. The return
hike was awfully hard, however, as the equipment
weighed approximately eighty pounds and in the
rarefied atmosphere was very hard to carry.

During the four days at the top, almost no food
could be eaten and of course very little sleep is
possible for a radio man. During the last twenty-
four hours, no food at all was eaten and only a
little bit of warm water was taken. No more than
two or three days is recommended for future
expeditions going to Mt. Whitney.

The dates of the expedition were July 23 to
July 31 inclusive. The actual transmissions from
the top occurred July 27, 28, 29 and 30.

The pack train company who have operated in
these mountains state this is the first radio trans-
mission from the top of Mt. Whitney.
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The Equipment on the ”Morrissey' !
WIOXFP's Improved C.W.-'Phone Transmitter

By Bob Moe,* W2UN

heard the ’'phone signals from W10XFP,

the Schooner Morrissey (VOQ, VOQH and
W10XDA of past trips), while she was in the Arc-
tic. Many amateurs will be interested in knowing
what equipment was being used. The original
transmitter was completely described in the De-
cember 1934 issue of QST, but several changes
have since been made and we are here giving a
description of the present transmitter.

As we have mentioned before, the source of
power is the most important problem on a ship.
Realizing the convenience of 115-volt a.c. supply,
we obtained a 600-watt Janette rotary converter
which changes the 120-volt battery supply, ob-
tained from a 60-cell bank of Exide XHR 117
batteries, to 115 volts a.c. This permits the use of

THIS summer amateurs all over the country

rather high and it is necessary to charge them
several hours every day. To avoid unnecessary
drain on the batteries the converter'is run only
while the transmitter is in operation. Therefore,
the transmitter can only use tubes with directly-
heated filaments, so that it will be in operation
immediately upon starting the converter.

For those who missed the former description
here is the complete line-up, briefly.

The crystal oscillator is completely shielded
by an aluminum box to avoid r.f. feedback from
the final amplifier on the shelf above. It uses a 47
tube and is coupled to the following stage by a
100-pufd. midget variable condenser. Adjustment
of this condenser is often desirable to get the
correct excitation to the following stage.

The doubler, which uses a 46 tube with 22.5

darson RI

SPEECH AMP. DRIVER CLASS-8 MOD. To 6+ RF
T 46 T, 45% T 210% Ta
2 3
v Y
1 8+ OF R.F.
POWER SUPPLY
s
= SR, Dobelsla ook Y vz =
[ nd - &Thav. + tﬂﬂj tnuj
= 3 Ilcz '”””5[ Ts
= 2Ry = 1OV, A.C.
B+ 500v. 8- B+
FROM SAME 600V,
SUPPLY AS LOW
R.F.STAGES
FIG. 1—SPEECH-AM- R1—100,000-ohm wolume  Rg—20,000-ohm  10-<watt former (Amertran
PLIFIER AND contro resistor. 151). |
MODULATOR R2—1500-0hm 254vatt re-  R7-——20-ohm centertapped T3—Class-B input trans-
sistor. resistor. . ormer, 45’s to 10’s
Ci1—2pfd. 300wolt con-  R3—2000-0hm 254watt re  Rs—2000-o0hm 25-watt. (Collins 715B).
N densers. sistor. Ti—Input  transformer, T4—Class-B output trans-
Cz—-pfd. 50040lt con- R(—750-ohm 25-awatt re- 500-ohm line to ormer, 10’s to
enser. sistor. Thordarson 6250.-0hm load
L1—30-henry choke (Thor- Rs—ZOOiggvo-ohm resistor (Collins 781B).
. att.

power equipment similar to that used by most

amateurs. The bank of batteries is charged by a

Delco 1750-watt gas engine driven generator.

This same bank of batteries also supplies current

for all lights aboard the ship and runs a large size

Frigidaire. All in all, the drain on the batteries is
* 562 79th 8t., Brooklyn, N. Y.

‘Ts—Filament transformer
214, 214, 734 volts.

6371).
Ta—Push-pull input trans-
volts of battery bias is not neutralized and is al-
ways operated at twice the crystal frequency. We
found it necessary to use the battery bias to pre-
vent creeping plate current so common in this
tube. An 865 tube is used in the next stage and
replaces the neutralized 841 originally used in the
transmitter. This stage may be used as a straight
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r.f. amplifier or as a doubler. For ’phone work it
should always be operated as a straight amplifier,
because a8 a doubler it will not supply sufficient
excitation to the final amplifier for correct
operation.

During the two summers we have spent in the
Arctic the only frequencies which we found it
necessary to use were the 20-meter amateur band,
the 23.3-meter experimental frequency, the 24-
meter marine band, the 34.6-meter experimental
frequency, the 36-meter marine band and the
40-meter amateur band.

amplifier, which is link-coupled to the 865 stage
uses a single 203-A with a split-stator condenser
in the plate circuit for neutralization. No adjust-
ment of the neutralizing condenser is necessary
when changing frequency.

The antenna on the ship is a 60-foot vertical
wire, which runs from the top of the mainmast to
the deck. It is held off at the top by a 12-foot
yardarm, which holds it out clear from the rigging
of the ship. A nine-foot lead connects it to the
transmitter below. While making tests last year
we noticed that the rigging of the ship was ab-

46 1Ca 865
) Ly
> R C1 L’lé : e L Ant.
= Rs = Re. Ca 5
S e, Cut
X x ’ d
e, =
My
L
-22'2v X XY ¥ 1.
l-I'I'l'I [l Tuadf Tuadf [nll,m =
s0v.

FIG. 2—R. F. PORTION OF W10XFP

C1—0.002-pfd. mica condenser.

C3—0.002-pfd. mica condenser, 5000~volt rating.
C3—0.004-ufd. mica condenser.

C4—100-ppfd. mica condenser.

Cs—100-ppfd. midget condenser (Hammarlund MC-

cs—zoo-m‘fh ). midget condenser (Hammarlund MC-
Cz—uOO-py.fd. tr itting d (He lund TC-
d (H

lund

C3—200- 'f‘é.fd' tr itting
Cg—100-ppfd. tfarmmttmg condenser (Hammarlund TC-
C1o—Split-sza:or transmutmi condenser IOO‘mtfd. each

section (Hammarlun TCD-IO 0-A.
C11—250y, dxf itting co lund
Cig—30-ppfd. tr itting d (H lund TC-
30-A).

Li—18 turns No. 22 d.c.c. wire closewound, tapped
7 turns from bottom.

L3—8 turns No. 20 d.c.c. wire spaced diameter of wire.

L3—12 turns No. 20 d.c.c. wire spaced diameter of wire.

L4—3 turns No. 20 d.c.c. wire on same form as La.

Ls—¢ turns No. 20 d.c.c. wire on same form as Ls.

Leé—For 7 mc., 13 turns No. 20 d.c.c. wire spaced diam-
eter of wire.

In order to facilitate frequency shifting, all
these low level r.f. stages (47, 46, 865), were
equipped with 200-gufd. tuning condensers and
it is now possible to operate these stages on
any of the above frequencies without chang-
ing coils.

To insure high efficiency in the final amplifier
both grid and plate coils are changed, one set of
coils being used for 20, 23.3 and 24 meters, the
other set for 34.6, 36 and 40 meters. The final

) T ' I L.
B+ o Ac! B-

500v.

L]
For 14 mc., 6 turns No. 20 d.c.c. wire spaced diam-
eter of wire.
Above coils all wound 1l-inch diameter plug-in
cuil forms.
Ly—For 7 nlu:.. hlei turns Y4-inch copper tubing, diameter

For 14 ;m:. 10 turns Y;-inch cooper tubing, diamet

21,
Ls—15 turns No. 12 enamelled wire, spaced diameter of
wu'e, wound on 2V,-inch uolanme form, tapped

Rx—I0,000—ohm IO»watt

R3—50,000-0hm 10-watt.

R3—15,000-ohm 25-«watt.

R4—5000-0hm 25-watt.

Rs—20-0hm center-tapped resistor.

Re—50-0hm center-tapped resistor.

R7—20,000-0hm 25-watt resistor.

RFCi1—Receiving type r.f. choke (Hammarlund CH-X).

RFCa—Transmitting type r.f. choke (Hammarlund
CH-500). .

MA1—0-50 milliammeter.

MA2—(-200 milliammeter.

MA3—0-100 milliammeter.

MAs—0-300 milliammeter.

Ti—Filament transformer,
windings.

10volt, 7V4-volt, 21%-volt

sorbing plenty of r.f. and that it was possible to
light the bulb of an absorption wavemeter by
holding it near the rigging, many feet from the
antenna. We tried to install the antenna in a
different place this year, but wherever we tried
to put it, the ship’s rigging, a swinging sail, a
halyard or rope would be in the way; so we ﬁnally
solved the problem by putting the antenna right
back where it was. The transmitter, which op-
erates on such a multiplicity of frequencies, is
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coupled to this antenna by a single-line coupling
unit such as described in QST for February,
1934.

Trouble with r.f. getting into the speech equip-
ment usually occurs in the low-level audio stages.
To eliminate any possibility of this, we built a
two-stage pre-amplifier in an iron box, with self-
contained batteries. The input and output of this
preamplifier and the speech input connections of
the transmitter are equipped with plugs such as

JULIUS ROSS, W2KJ, BEFORE THE MIKE ON
WI10XFP

are used in portable broadcast equipment and it
is possible to feed the transmitter from any stand-
ard R.C.A. or W.E. portable broadcast amplifier.
Our pre-amplifier uses two 230 tubes, which were
chosen in preference to the 864 because of the
lower battery drain. It feeds the transmitter
through a 500-ohm line at a level of approxi-
mately -—2.db.

Another advantage of this method of feeding
the speech into the transmitter is that the mike
and pre-amplifier can feed the transmitter from a
distance without worry about r.f. getting into the
line as is the case with long microphone cables.
However, it is often necessary to ground one side
of the 500-ohm line.

The first speech amplifier in the transmitter is
a 46 tube with Class-A connections. This was
necessary, as mentioned previously, because we
must use a tube with a directly-heated filament.
This tube is transformer-coupled to & pair of push-
pull 45 tubes, which drive the modulator tubes—
a pair of carbon plate 210’s, which deliver 0
watts of audio power. The output transformer is a
Collins 781B and is designed to work into a 6250-

ohm load. This load is obtained by operating the
203-A at 900 volts and 144 milliamperes.

Three power supplies are used, one 900-volt
supply for the 203-A tube, a 600-volt supply for
the carbon plate 210 modulator tubes, and a 500-
volt supply which operates all the low-level r.f.
and a.f. tubes. All are regular transformer, rec-
tifier and filter arrangements familiar to every
amatcur. The 900-volt supply has a transformer
with taps and it is possible to step the voltage up
to 1250 or 1500 volts for c.w. work.

‘This writer wishes to thank all amateurs for
their help and coéperation during the previous
trips of the Morrissey. If plans now being made
can be put through, it is quite possible that the
Morrissey will be equipped with a 1-kw. trans-
mitter next year. Realizing the excellent work
done by the 100-watt transmitter now in use, we
are anticipating big things from a high-power rig.

Coil Data for “All-Purpose”
S.S. Superhet

‘WIN DING specifications for the coils of the
turret-type tuning system of the superhet
recciver described in the August and September
issues of QST are given in the following table:

" COIL TABLE
Band 3.5 mc. 7mec. 14mc. 28 mc.
Ly S5t 5t 424 t. 4t
L2 and L4 34t 1994 ¢. 124 t. 6t.
To tap 163 ¢. 5kt 2Vt Llt
Size of wire No.22 No.20 No.18 No. 14

enam. enam. enam. enam.
Length of winding 13¢’’ 114" I 115"
[ Zo¢. izt Tt 4t
Ls 814 ¢t 6 4t 4¢.
Le 26 ¢t. 164 ¢t. 11l4ht. 114,
Tap 14.4 t. t. 24t 3e
Size of wire No.22 No.20 No.18 No. 18

enam. enam. enam. enam.
Length of winding 144"’ 114" 14" 1¥4e"’

L1 and L3 for 28 mc. are wound between turns of La and

Ls is wour;d between turns of Le for all ranges.
L1, L3, Ls are all wound with No. 34 d.c.c.
Tracking condenser C7—

Broadcast band 3.5 mc. 7 mc. 14 mc.
.00035 pfd. 0035 pfd. 0095 none
3.5- and 7-mc. coils are 1% inches in diameter

14- and 28-mc. coils are 1 inch in diameter

28 mc.
none

Delta Division Convention

October 19th and 20th, Hotel Pines, Pine
Bluff, Ark.

UST a few lines to the Delta Division ama-

teurs extending them a cordial invitation to

attend the annual convention to be held at the

Hotel Pines, Pine Bluff, Ark. A good program is in

preparation and from present indication we hope

to have John L. Reinartz, W1QP, special repre-
(Continued on page 108)
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What's in a Circuit?

A Discussion of Some Problems Encountered in Building

a Simple Oscillator-Ameplifier Transmitter

By George Grammer*

or whatever it may be—actually is a

combination of individual, more elemen-
tary circuits any of which often can be replaced
by a slightly different one which theoretically
will do the same job. For example, a transmitter
diagram may show parallel plate feed to an
oscillator or amplifier stage; there is no obvious
reason why that part of the circuit should not be
changed slightly so that series feed can be used.
Or the constructor may have reasons for pre-
ferring one type of neutralizing system to another
and accordingly make the appropriate substitu-
tion. Probably these

A}OMPLETE circuit—transmitter, receiver

since it had to fit into a space of limited dimen-
sions—and having a moderate amount of power
output for c.w. work on 7 and 14 megacycles.
Quick and convenient band-changing was con-
sidered to be an especially desirable feature, in-
dicating the use of tapped coils. In view of the
fact that a miscellaneous collection of parts
already on hand had to be used, the available
space did not permit using more than two stages,
with antenna-tuning equipment. It was therefore
deemed advisable to use a fairly large tube and
get as high a power amplification ratio as possible,
rather than to attempt to push small tubes to the

limits of their capa-

changes are the rule
rather than the ex-
ception when a piece
of apparatus is built
from a published de-
scription.

Ontheother hand,
the original designer
of the circuit may
have had very good
reasonsfor using just
the particular ar-
rangement recom-
mended. Very often
several circuits are
tried before the final,
most satisfactory
version is reached,
with individual cir-
cuit arrangements
which for one reason
or another did not
give the best per-
formance being dis-
carded. In such a
case, the unsuspect-
ing builder who
“‘duplicates” the cir-
cuit by using such
parts of it as he wants and making substitutions
where it pleases him, is likely to run into the
very difficulties which the published circuit
avoided.

The transmitter illustrated here is a case in
point. The job on hand was that of constructing a
transmitter relatively simple and compact—

* Asst. Technical Editor, QST.

A FRONT VIEW OF THE TRANSMITTER DISCUSSED IN
THE TEXT

This rig is built for c.w. work on the 7- und 14-mc. bands, and is
intended to fit into a corner of a drop-leaf desk. It uses a 7-mc.
pentode crystal oscillator and 203-A amplifier-doubler.

bilities. As a result,
the tubes selected
were a 47 and a 203-
A, the former as a
straight 7-mec. crys-
tal oscillator and the
latter as a neutral-
ized amplifier on 7
me. and a doubler
on 14 mc. While this
combination did not
appear to be one
which would give
high amplifier plate
efficiency, efficiency
hadtoberelegatedto
a minor position in
the face of the other
requirements. It was
expected, however,
that a power output
of the order of 50 or
75 watts could be se-
cured without any
particular difficulty.
With the tube line-
up decided upon, the
next question to be
settled was that of
circuit details—coupling, neutralizing and an-
tenna tuning.

THE FIRST ATTEMPT

Such a simple arrangement as a straight crystal
oscillator and neutralized amplifier did not ap-
pear to offer very many possibilities for trouble,
80 a circuit which looked quite reasonable was
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drawn up on paper. In laying out a circuit, past
experience with similar rigs always is an impor-
tant factor. Previous experience with the 203-A
as an amplifier at high frequencies indicated the
desirability of using a neutralizing circuit of the
type having a split-stator condenser with
grounded rotor, because of the reduction in input
capacity typical of this sort of circuit. Also, since
pentode oscillators are rather sensitive to loading,
provision was made for readily-variable coupling
between oscillator and amplifier so that optimum

0sC AMP
= »é'—- %—
N/ TS |Va) L3t
= Cz
A = =)
[ ype |
0S¢ c ‘AMP
= (=
— = r\
=
Cﬂ__,‘E — c J: La
2
. = | T
osc
Ll
C

FIG. 1—EVOLUTION OF THE CIRCUIT

The same components are used in all three of the cir-
cuits shown and, on paper at least, all three should give
the same performance. However, starting with the first
circuit proposed, that at A, practical considerations
which were not apparent before an actual trial forced
several changes until the final circuit of C was worked out.

coupling could be determined from a few trial
settings. To avoid the necessity for variable in-
ductive coupling between antenna circuit and
plate tank circuit, it was decided to use a link
fi-the two and adjust the coupling by
taps at the genter of the awplifier tank coil. The
essentials of the tentative circuit are shown in
Fig. 1A, minus those elements such as by-pass
condensers and chokes which, although highly
essential, do not enter into the present discussion.

From a mechanical standpoint, the variable
interstage coupling was handled by making a
space-wound coil of bare wire, using plenty of
turns, with taps so that the oscillator plate con-
denser, (', could be connected across any desired
number of turns to take care of tuning and
various L-C ratios. A third tap was provided for
the amplifier grid excitation. Then by placing the
“ground” or common cathode tap at some con-
venient point on the coil, the grid excitation
could be taken off the untuned portion of the coil

without capacity-loading the oscillator, as shown
by the heavy grid tap in Fig. 1A; or taken from
the tuned portion in the more conventional
fashion indicated by the dotted grid tap. Plenty
of flexibility was provided by this arrangement.

Although this circuit looked to be quite logical
on paper, an actual trial proved it to be unsatis-
factory, for a reason which would not be apparent
from inspection of the circuit alone. Because of
the limited space available the effective tuning
capacity of the split-stator tank condenser had to
be quite small. To keep the condenser within
allowable dimensions and maintain suitable
plate spacing, the maximum condenser capacity
that could be accommodated was about 50 pufd.
The condenser was, in fact, a 43-plate receiving
condenser with alternate plates removed on both
rotor and stator and with the stator split into two
sections. These operations reduced the maximum
capacity from original 1000 pufd. to approxi-
mately 50 upfd. Because of the relatively high
capacity shunted across one section of the con-
denser by the 203-A tube and its associated ap-
paratus, the capacity balance of the plate circuit
was badly upset, with the result that although
the tube could be neutralized properly for any
given setting of the tank condenser, Cg, a small
change in the setting of Cy would throw the
circuit out of neutralization.! The inconvenience
of reneutralizing every time a frequency change
was made put this first circuit definitely out of
the running,

NAILING DOWN THE NEUTRALIZATION

The obvious move to avoid capacity unbalance
and thus keep the neutralizing fixed over the
tuning range was to disconnect the condenser
rotor from ground and move the ground connec-
tion to the center of the plate coil, Ly, thereby
making the circuit of Fig. 1B. From the neutraliz-
ing standpoint this was OK, and no particularly
bad effects were suffered from the increase in
input capacity since the interstage coupling
could be readily adjusted to compensate for the
extra capacity loading on the oscillator plate
circuit. It became necessary, however, to use two
taps instead of one on Ly for band-changing be-
cause of the fact that the zero-potential point on
the coil was no longer free to move, since the
center of the coil was now definitely tied to
ground. This was no disadvantage, however,
since the coupling taps could remain symmetrical
with the actual center of the coil, and therefore
probably would need no readjustment when
changing bands.

In going to this circuit we had, however, over-
looked the fact that this particular combination
of neutralizing and grid-coupling system is likely
to be the cause of high-frequency parasitic oscil-
lations, the coil turns between grid and filament
and between plate and filament operating to

& Bee editor’s note, page 39, June, 1934, QST
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make the tube oscillate in t.p.t.g.
fashion.? The tube did not over-
look this possibility, though, and
insisted on oscillating only too
‘well on some unknown frequency.
The only sure-fire remedy we
know for a parasitic oscillation of
this type is to make certain that
the coil turns between grid and
filament in the amplifier circuit
are prevented from acting inde-
pendently. This can be done by
shunting the tuning condenser
across them. Accordingly theorig-
inal idea of putting the oscilla-
tor across the tuned part of the
circuit was abandoned; the con-
denser was connected across the
turns between grid and filament
of the amplifier and the oscillator
plate tap moved up on the un-
tuned portion of the coil L; to
give the necessary step-down
impedance ratio. This gave the
circuit of Fig. 1C, which elimina-
ted the last of the ‘“bugs” and
made the set behave as it should.
During the course of experi-
menting with different -circuit
combinations it wasfound that thecoupling tapsto
" the antenna circuit did not need to be across more
than one turn of the plate tank coil. Since variable
coupling was unnecessary, the taps were discarded
entirely and a single coupling turn, placed inside
Ly at its center, was substituted, thus avoiding
the use of an extra pair of clips. :

KEYING

While the circuit changes were being made,
another problem, that of keying, came into the
picture. It had been intended originally to key
the center-tap of the amplifier, leaving the oscil-
lator to run continuously. A trial of this system
did not give very pleasing results, however.
Keying the amplifier center-tap opens and closes
its grid circuit, with the result that the load on the
oscillator changes with keying. This in turn
causes the oscilldtor frequency to shift so that
the frequency under key-down conditions differs
from that under key-up conditions by a kilocycle
or two. Thus the main wave and back wave are
on two different frequencies, and although this
may do no harm since the back-wave should not
get through the neutralized amplifier, yet it does
represent an undesirable condition. Furthermore,
since the installation of some sort of thump filter
usually is necessary with center-tap keying, the
time lag introduced by such a filter easily could
cause & chirp. The alternative of keying the
negative amplifier plate return alone, thus main-
taining a fairly constant load on the oscillator,

t.““Circuita Within Circuits,” June, 1933, QST.

THIS REAR VIEW SHOWS THE ARRANGEMENT OF PARTS ON

it i e 5%

THE BASE AND PANELS

‘The oscillator coil, at the left, is ilaced so that coupling between it and
the amplifier plate and antenna coil
tential are insulated from the wooden base by porcelain stand-offs.

is minimized. Points at high r.f. po-

was discarded because of its still greater tendency
toward thumps and sparking at the key contacts.

Tt was therefore decided to give oscillator key-
ing a trial, so the key was put in the oscillator
filament center-tap. A quick check showed that
the oscillator would follow rapid keying readily
enough, but a very pronounced chirp developed.
At this time the oscillator screen voltage was
being supplied through a 50,000-ohm dropping
resistor. The scheme of using a voltage divider, as
outlined in April QST was therefore introduced;
the chirps disappeared and keying was no longer
a problem. Keying the oscillator brings with it
all the advantages of break-in operation.

THE FINAL CIRCUIT

For the benefit of those who may~#%h to build
an outfit along the same lines, the ciZiplete cir-
cuit diagram as finally worked out is shown in
Fig. 2. Parallel plate feed is used on both tubes to
keep the high voltage off the coils, which nat-
urally have to be handled when taps are changed.
The antenna tuning circuit, C3L3C4, is arranged
for series tuning of Zepp feeders, the coil L
being proportioned so that the condensers will
hit resonance on both 7 and 14 me. with feeders
approximately 45 feet long.

The circuit shown in Fig. 2 is arranged so that
bias for the amplifier can be obtained from a
voltage divider across the plate supply for the
oscillator. The condenser Cp; serves both as an

3Chirpless Keying with Pentodes,” Experimenters’
Section, April, 1035, QST.
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insulating condenser between the two filament
circuits and as a by-pass for the amplifier grid
biag. Those not familiar with the connections
used in this type of biasing will ind the details of
the arrangement in Fig. 3. The proper connections
for keying and for filament returns will be found
in Fig. 2,

The somewhat odd appearance of the set itself
is accounted for by the fact that it was built to fit
into a corner of a desk having a drop leaf, the
front of the set being sloped so that it would fit
in the desk with the leaf closed. The open space

+8 Osc. +8 AMP.

I@ >
RFC

&2

sulators with its axis running from front to rear.
The crystal plugs into a wafer socket just behind
the oscillator tuning condenser, C;, which is at
the right on the lower panel. The amplifier plate
coil, Ly, of the same general type of construction
ag I.1, is mounted directly on the amplifier tank
condenser, C2. The ends of the l4-inch copper
tubing are sweated into terminal lugs made from
3{eth-inch tubing, these in turn being fastened
to the stator-plate terminal screws. The lower-
most bakelite coil strip rests directly on the tank
condenser frame. The amplifier plate blocking
condenser, (73, is mounted
directly alongside (%2, and is
supported by the bus wire
which connectsit to Cz and the
plate terminal on the 203-A

-

RFC

Ny

004/
f

008

socket. The neutralizing -con-
denser, (3, is mounted on a
gmall stand-off and is placed on
the base midway between the

[LLLT LDk
\l

T

Ry

FIG. 2—~THE COMPLETE CIRCUIT DIAGRAM

‘This is equivalent to the skeleton circuit ““C’’ of Fig. 1.
C1—100-ppfd, variable condenser, receiving type.
Ca—Split-stator c 1, double-sp d

ity, 50 pufd.
Cs, C4—350-ppfd. variables, receiving type.
Cs, C6—0.002-ppfd. fixed mica condensers.
C7—100-uufd. fi‘;ccd mica condenser.
Cg—0.002-pfd. fixed mica condenser.
Cy, C10—0.005-¢fd. fixed mica condensers.
C11—0.002-ufd. fixed mica condenser.
C12—500-p1d. fixed mica condenser, 5000-volt rating.
Ci13—25-ppfd. variable, transmitting type.
R1—5000 ohms, non-inductive, 2-watt.
R2—50,000 ohms, 2-watt.
R3—20,000 ohms, 2-watt.
RFC—Short. secti

A cholk

al

L1—30 turns No. 14 bare wire, coil diameter 21/ inches, turns spaced Vg inch

center-to-center.

L2—16 turns Yg-inch copper tubing, coil diameter 234 inches, turns spaced Y inch

center-to-center.

L3—10 turns Yg-inch copper tubing, coil diameter 21/ inches, turns spaced V4 inch

center-to-center.

‘The turn goupled to L2 is inside L2 at its center, and rests on the bakelite

strips. :
MA—0-300 d.c. milliammeter.
M—0-2.5 ¥.f. ammeter.

‘The resistor shown across the 2.5«wolt filament transformer may be the usual
20-ohm unit with center-tap. If the transformer winding is center-tapped the re-

sistor will not be needed.

between the two panels makes the coils easily
actessible for changing taps from the front. The
set is thirteen inches wide and eight inches deep
at the bottom, and is approximately 1134 inches
high overall. The panels are 13 by 314 inches.
Framework, panels and base are made of wood.

‘The three photographs show the layout quite
clearly. From the front, the oscillator is at the
right and amplifier at the left. The oscillator coil,
which is similar in construction to that used
in the RK-20 transmitter described in April QST,
is mounted on miniature porcelain stand-oft in-

, 100 pufd. each section; total capac-

rear end of L; and the 203-A
socket.

The antenna tuning conden-
sers and coil, L3, are mounted
on the upper panel. The an-
tenna coil, which is wound with
lg-inch tubing and fitted with
copper-tubing lugs similar to
those used on the tank coil, is
suspended between the two’
condensers, the connections
being made to the condenser
frames. The clips from the
coupling link are normally
connected across two turns of
the antenna coupling coil.

Resistors, chokes and by-
pass condensers are underneath
the base, as shown in the bot-
tom-view photograph. At the
upper left in this view is the
socket for the 47; above it the
pair of midget fixed condensers
which serve ag filament by-
passes. Below the 47 socket is
the 5-prong socket for the crys-
tal holder. The screen by-pass
condenser is mounted on the
side support. The oscillator
grid choke is directly over the crystal socket;
its lower end is connected to the grid leak,
which is placed horizontally just above the oscil-
lator tuning condenser projecting through the
baseboard. One end of oscillator plate choke is
soldered directly to the plate terminal on the
tube socket, and its other end is supported on a
midget porcelain stand-off. The plate blocking
condenser, C7, is directly below this choke in the
photograph. The by-pass condenser with the two
cable connections is Cy1; B3 is mounted alongside
this condenser and Rj above it. At the right-hand

Csa
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side are the amplifier filament by-pass condensers
and the plate choke, the latter being mounted on
two midget stand-offs.

All power connections are made through a
length of standard 8-wire cable. It is quite possible
that putting the 1000-volt lead through such a
cable constitutes taking unwarranted liberties,
but a good many hours of operating have failed
to develop any fault in the

The actual adjustment of C;3, the neutralizing
condenser, is best carried out by using a ‘“neu-
tralizing stick” which can be whittled from a
wooden stick ten or twelve inches long. In the
transmitter illustrated, the end of the neutralizing
condenser shaft has been slotted with a hacksaw
8o the condenser can be adjusted by such a home-
made wooden screwdriver. The advantage of this

insulation. It would be inadvis-
able to exceed 1000 volt, show-
ever, which means that the
power supply ought to have
good voltage regulation so the
voltage will not build up during
the keying spaces. -

OPERATING NOTES

The “handling” of the set as
finally built i8 much the same
as that of any other well-be-
haved oscillator-amplifier. The
first step in adjustment is that
of finding the optimum settings
of the taps on L. In the trans-
mitter illustrated, these settings
were: ground tap, 20 turns from
plate end; grid tap, 13 turns
from plate end. Set the neu-
tralizing condenser, C'i3at about
half capacity, apply oscillator
plate and filament voltages and
amplifier filament voltage, close
the key and determine whether
it is possible to make the oscilla-
tor function. If not, other tap
combinations should be tried until the oscillator
starts, after which the next step is that of neutral-
izing the amplifier. Make sure that the shorting
taps on Ly are disconnected, then rotate Cj until
resonance is found, as indicated by a neon bulb
touched to one end of Lo. The inductance of L is
such that 7 me. will be found near full capacity on
a 50-uufd. tank condenser. If the amplifier is very
far out of neutralization, rotating Cs may detune
the oscillator to such an extent that it will stop
oscillating, in which case it is necessary to retune
C; (and possibly also change one or both the taps
on L) until it is possible to tune Cy through reso-
nance without stopping the oscillator. With Cj
at resonance, rotate C13 slowly until the glow of
the neon bulb goes through a minimum and in-
creases again, making sure, meanwhile, that the
oscillator does not stop. Then reset Cj3 at the
point of minimum or zero glow, readjust C; to
bring the glow back again, if possible, and retune
(1 to give maximum output. If the glow reappears
when this is done, readjust C;3 to the minimum
point. It should be possible to make the bulb either
go out completely or else drop to a very faint glow.
When the neutralizing is brought to this point,
tuning C will have no effect on the oscillator.

UNDERNEATH THE BASE-—BY-PASSES, RESISTORS AND CHOKES

~ The “‘cut-outs” for the tuning condensers permit the rotary plates to swing
downward. The amplifier tank condenser need not be a split-stator, but its usc
prevents hand-capacity effects at the tuning dial.

method is that body-capacity effects, always
bothersome in neutralizing adjustments, can be
avoided completely.

After the amplifier is neutralized, the taps on

0S¢ AMP
DLATE SUP___ + Osc #Amp. ___+PLATE SUP
=T I TPlate PFute -

>
— § S
- S
>
> -
2
>
3

- E@oe Lo give
(74 -of%)/as on omp-
AMP.

C.T.

~

TO 0SC C.T.
& AMP. GRID.
FIG. 3—~METHOD OF OBTAINING AMPLIFIER
BIAS FROM OSCILLATOR PLATE SUPPLY

When this method of obtaining bias is used, there must
beno direct connection between the negative terminals of
the two power supplies nor between the filament trans.
formers.

L1 can be reset to obtain maximum output from

the oscillator. Probably the most convenient way

of determining these settings is to insert a milli-

ammeter in the lead between the center-tap of the

amplifier filament transformer and the negative

high-voltage terminal so that grid current can be
(Continued on page 78)
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e  What the League Is Doing

League Activities, Washington Notes, Board Actions—For Your Information

. To all members of the American
%ﬁfitégn Radio Relay League residing in
the Dominion of Canada, Atlantic
Division, Dakota Division, Delta Division,
Midwest Division, Southeastern Division, Re-
vised Pacific Division (old Pacific Division
minus portion now constituting Southwestern
Division), Southwestern Division (the counties
of Imperial, Inyo, Los Angeles, Mono, Orange,
Riverside, San Bernardino, San Diego, San
Luis Obispo, Santa Barbara and Ventura of the
State of California, and the State of Arizona).

Youare hereby notified that, in accordance with
the constitution, an election is about to be held
in each of the above-mentioned regions to elect
both a member of the A.R.R.L. Board of Direc-
tors and an alternate thereto. In the case of the
Dominion of Canada the election is to choose a
Canadian General Manager and an alternate
Canadian General Manager, for the 1936-1937
term. In the case of the United States divisions
except the Southwestern, the election is to choose
a division director and an alternate division
director for the 1936-1937 term. In the case of
the Southwestern Division the election is to
choose a division director and his alternate for the
single year 1936. Your attention is invited to Sec.
1 of Article IV of the constitution, providing for
the government of A.R.R.L. by & board of direc-
tors; Sec. 2 of Article IV, defining their eligibility;
By-Laws 11 to 21, providing for the nomination
and election of division directors, and By-Law 12
providing for the simultaneous election of an
alternate division director; By-Laws 25 to 31 pro-
viding for the nomination and election of a
Canadian General Manager, and By-Law 26
providing for the simultaneous election of an
alternate Canadian General Manager. Copy of
the constitution and by-laws will be mailed any
member upon request.

Voting will take place between November 1
and December 20, 1935, on ballots which will be
mailed from the headquarters office in the first
week of November. The ballots for each election
will list, in one column, the names of all eligible
candidates nominated for the office of director by
A.R.R.L. members residing in that region; and,
in another column, all those similarly named for
the office of alternate. Each member will indicate
his choice for each office.

Nomination is by petition. Nominating peti-
tions are hereby solicited. Ten or more A.R.R.L.
members residing in any one of the above-named

regions have the right to nominate any member
of the League residing in that region as a candi-
date for director therefrom, or as a candidate for
alternate director therefrom. No person may
simultaneously be a candidate for the office of
both director and alternate director. A separate
petition must be filed for the nomination of each
candidate, whether for director or for alternate
director. The following form for nomination is
suggested :

(Place and date)
Ezecutive Commitiee
The American Radio Relay League
West Hartford, Conn.
Gentlemen:

We, the undersigned members of the A.R.R.L.
restding in the ......... Division [or in the
Dominion of Canada], hereby nominate ........
........ of «eeiiiiiiiiaa. ., a8 a candidale
for dzrector [or for alternate director, or for Canadian
General Manager, or for alternate Canadian
General Manager, as the case may be] from this
region for the 1936—1937 term [in the case of the
Southwestern Division, for the year 1936].

(Signatures and addresses)

The signers must be League members in good
standing. The nominee must be a League member
in good standing and must be without commercial
radio connections: he may not be commercially
engaged in the manufacture, selling or renting of
radio apparatus or literature. His complete name
and address should be given. The nominees for
Canadian General Manager and alternate thereto
must be Canadians. All such petitions must be
filed at the headquarters office of the League in
West Hartford, Conn., by noon of the first day
of November, 1935. There is no limit to the num-
ber of petitions that may be filed, but no member
shall append his signature to more than one
petition for the office of director and one petition
for the office of alternate director. To be valid,
each petition must have the signatures of at least
ten members in good standing.

Present directors from these areas are as
follows: Dominion of Canada, Mr. Alex Reid,
VE2BE, St. Lambert, P. Q., Canadian General
Manager; Atlantic Division, Dr. Eugene C.
Woodruff, W8CMP, State College, Pa.; Dakota
Division, Mr. Carl L. Jabs, W9BVH, St. Paul,
Minn.; Delta Division, Mr. M. M. Hill, W5EB,
Natchitoches, La.; Midwest Division, Mr. H. W.
Kerr, W9DZW-WIGP, Little Sioux, Iowa;
Southeastern Division, Mr. Bennett R. Adams,
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Jr., W4APU, Homewood, Ala.; Pacific Division,
Mr. 8. G. Culver, W6AN, Berkeley, Calif.;
Southwestern Division, no director at present.
No alternate directors at present exist from these
areas.

‘These elections constitute an important part of
the machinery of self-government in A.R.R.L.
They provide the constitutional opportunity for
members to put the direction of their association
in the hands of representatives of their own
choice. Members are urged to take the initiative
and file nominating petitions immediately.

For the Board of Directors:

K. B. WARNER,

Secretary
August 15, 1935.

The number of valid amateur station
G.r owth liceuses in existence June 30, 1935, the
Figures G C. advises us, was 45,561, a de-
crease of 829 from the figure a year previous,
46,390. However, for the first time since our
licenses went on a three-year basis, the report for
the year contains a deduction for expired licenses,
totalling 4,850. To see how our 1935 figure com-
pares with 1934, we must first put it on the same
basis and allow for these expirations. Except for
the expirations, the figure would show an increase
of 4,021, as against 4,835 increase the previous
year. The 1935 figures:

Valid of record July 1,1934........... 46,390
Issued during fiscal year, new......... 7,416 53,806
Less:
Cancellations. . .............. i 2,551
Other deletions. .. ................. 839
Expirations (renewal yet possible) ap-
proximately............oiiiuiunn 850
Revocations. ................. SN 5 8,245
Net close of June 30,1935............ 45,561

We do not know for certain how much amateur
radio is growing. We will not have figures that can
be compared reliably with previous years until
after the full three years of the new system have
elapsed, in October of 1936. We have only the
above indications that the number of outstanding
licenses is now about stationary. The figure that
one is really interested in is the number of active
amateurs, and that of course the Commission’s
figures do not show. During the fiscal year 1935,
however, the Commission issued 7,416 new sta-
tion licenses, renewed 2,725, and modified or re-
issued 7,597, so that 17,738 station authorizations
passed through their hands last year.

. For successive offenses against the
Penalties same F.C.C. rule, such as operating
out of a band, increasingly severe penalties are
provided. Although we have wanted enforcement,
one unfortunate aspect of it is its discouragement
to experimental work. Amateurs are supposed to
be experimenters, and in the course of experi-

ments must expect occasionally to get a bad ad-
justment for a brief period. This restriction is
perhaps especially important, and the trouble
especially liable to happen, in the course of ex-
perimental work dealing with band-switching,
which our Board wishes to encourage. The present
system would cause the penalizing of such an ex-
perimenter upon his third offense, even though
the offenses were years apart. Qur regulations of
course are at cross purposes in attempting both to
facilitate experimentution and to prevent the
violation of rules. Discussing with the Comnmis-
sion the proposal of W6AM, published in our
Correspondence columns, the League has effected
& compromise arrangement which will hereafter
provide that cases where a year elapses between
the second and third offenses against the same
regulations will be reviewed and action taken ac-
cording to the merits of the case, continuing to
penalize the wanton offenders and applying
leniency where it seems merited.

: Captain S, C. Hooper, for the
g’gtsef;mgton past seven years the Director of
Naval Communications, was suc-
ceeded in that post on August 9th by Captain
Gilbert J. Rowcliffe. The latter has just left the
command of the Battle Force Squadron at San
Diego. Captain Hooper has become a special
technicul assistant of the Director of Naval Oper-
ations, coérdinating the technical and scientific
work of the Navy.

The F.C.C. has reprinted the revised amateur
regulations, correct to June 1st, in the form of a
small pamphlet, available free to amateurs from
any office of the Commission. The complete regu-
lations also appear in the A.R.R.L. Handbook
and License Manual.

The F.C.C. has not yet come fo a decision
about the requested revoking of the ‘*‘music test-
ing” rule.

Cairo The Egyptian government has set Feb-
N ruary 1, 1938, as the date for the opening

OteS f the Cairo conference. The preparation
of United States proposals therefor will not begin
until next year. . . . The member societies of the
[.A.R.U. are now engaged in determining their
Cairo policy. . . . It is expected that most of the
member-societies will engage in surveys of the
occupancy and activity in frequency bands ad-
jacent to ours, to make possible a world-wide an-
alysis as part of the amateur preparation.

. . The League lost $3,877.97 from
g‘manc;al its normal operations during the

tatement  gooond quarter of this year, an
amount which is about normal for that season.
There was a net operating gain for the first half of
the year of $1,574.13. Our businegs affairs continue
definitely good, our advertising particularly show-
ing & nice improvement over last year. The re-
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cently-adopted idea of sectionalized advertising is
both paying its way nicely and making possible
the improved Communications Department
news. QST circulation continues a steady and
healthy growth. At the instructions of the Board
of Directors, the opera,ting statement for the
second quarter of the year is here published for
your information.

STATEMENT OF REVENUES AND EXPENSES,
EXCLUSIVE OF EXPENDITURES CHARGED
TO APPROPRIATIONS, FOR THE THREE
MONTHS ENDED JUNE 30, 1935

REVENUES
Membership dues. ............. $ 9,300.55
Advertising sales, QST'......... 16,724.37
Newsdeuler sales, QST.......... 11,278.68
Handbook sales. ............... 6,557.37
Booklet and calculator sales. . ... 3,032.29
Membership supplies sales. . .. .. 2,089.51
Interest earned................ 321.36
Cash discounts received. ........ 207.82
Bad debts recovered............ 13.00
—r————  $49.,524 .95
Deduct:
Returns and allowances......... $ 4,292.88
Cash discounts allowed. ... ..... 308.32
¥xchange and collection charges. 6.70

Net adjustment covering portion
of miscellaneous sales taken into
revenues in prior periods, in-
cluded in revenues for this quar-
ter under proper classifications. 1,312.82

$ 5,920.72

Less reduction of provision for
newsdealer returns of QST. ... 593.10
— 5,327.62
Net Revenues 4,197.33
ExXPENBES
Publication expenses, QST'. ..... $14,661.34
Publication expenses, Handbook 2,536.05
Publication expenses, Booklets
and calculators. 1,209.35
Membership supplles expense.s . 1,196.04
Salaries............ e 19,706.90
QST forwarding expenses 708.37
Telephone and telegraph . 471.51
Postage......ooviviiiiiiann. 1,233.52
Rent, light and heat............ 816.93
Traveling eXPenses. . ........... 1,799.91
Depreciation of furniture and
equipment.................. 231.50
Office supplies and general ex-
PeNSes. . ....v.iihvieianaenas 2,223.83
Communications Dept. field ex-
PEOSEB. .. evvvvniinnienn.ann 149.62
Headquarters station expenses. . . 81.87
Bad debts writtenoff........... 1.048.56
Total Expenses. . .. .......ooevueveennn 48,075.30
Net Loss before Expenditures against
Appropriations. . ..... .............. $ 3.877.97
C.C.LR. Work is beginning for the fourth

meeting of the International Tech-
nical Consulting Committee on Radiocommuni-
cations, to be held in Rumania early in 1937. The
nations of the world are cornmencing their tech-
nical studies. I.A.R.U. headquarters is contribut-
ing studies on four of the questions, and work on

this activity has now commenced at our office.

. The A.R.R.L. Board of Directors has offered
to send representatives in the name of the
[.A.R.U. to the Bucharest meeting if the other
member-societics of the Union will contribute to
the expense in proportion to their respective
memberships.

. Mexico has again changed her ama-
_Ili}orelgn teur regulations, possibly to some bet-

otes terment of the interference conditions
but still retaining the 7-me. band in the ’phone
agsignments, which has been the chief cause of
complaint. Present assignments:

Radvotelegraphy Radiotelephony
1,715- 2,000 ke. 1,750- 2,000 ke.
3,500- 3,800 3,750- 4,000
7,000~ 7,300 7,000- 7,300
14,000-14,400 14,100-14,300
28,000-30,000 28,000-30,000
56,000-60,000 56,000-60,000

Venczuela has ratified the Madrid convention
and its radio regulations, and thus the radio pro-
visions of that treaty are in full effect between the
United States and Venezuela.

More important to us, China has now done the
same thing. Because China has refused agreement
to a ‘‘special arrangement,” this means that we
are now prohibited from exchanging third-party
messages with the XU stations. Up to now we
have been free to handle such traffic without a
special arrangement, since China was not party to
the treaty. However, in point of fact it scems that
the Chinese government has pretty effectively
prohibited the handling of traffic from the other
end since early this year. See page 66 of QST for
March, 1935. In fact, it seems that the Chinese
government is making a determined effort to
abolish all amateur radio in that country. The
League is endeavoring to assist those in China
who depend upon the services of amateur radio,
particularly in places where the telecoumunica-~
tions service is inadequate.

. 1 A critic “accuses” the League repre-
%\\I{adnd sentatives of ‘“having made a deal

ote with the American delegation [to
Madrid] that the amateurs would ask for no more
frequencies, and that, in return, the delegation
would give the amateurs full support,” and says
that this hus never been denied. He is correct;
that is precisely the understanding which was ar-
rived at, at the instructions of the A.R.R.L.
Board of Directors, at the time the United States
prepared its position for Madrid, as & fundamen-
tal part of the Board’s policy with respect to that
conference. And it was the unyielding persistence
of the United States delegation, pursuant to that
understanding, that preserved our frequencies
against the many attacks that were there made
upon them.
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Reducing QRM on 56 Mc. |

Notes on Methods and Equipment Used in the Boston Area

By C. F. Hadlock,* WICTW

inactivity, it was decided to give the five-
meter band another whirl. Consequently,
the old super-regenerative receiver was pulled
down off the shelf and put into service again. It
was immediately noticed that the activity on this

Q.BOUT seven months ago, after a period of

" band in and around Boston had grown tremen-

dously. Everyone worked complained of QRM
and it was nearly impossible to hold a QSO for
more than five minutes without being “put out of
the picture” by an interfering station. One ham
was heard to remark, “QRM on eighty meters!
You ought to sce what it is like on five.”

It seemed logical to try cutting down inter-
ference by using a more selcctive receiver. A re-
ceiver which was broad enough to allow not more
than twelve or fourteen stations to come through
without interference on a band 4000 ke. wide
should certainly not be considered satisfactory.
Hence, the super-regenerative receiver was put
back on the shelf and a National Type HFC five-
meter converter was trimmed for action. This
converter was designed over two years ago but
was considered too selective for the transmitters
then in use. Further, the interference problem

was not bad enough, then, to make its use °

necessary.

If a signal has very bad frequency-modulation,
that signal will cover a wide frequency range and
the receiver must be broad enough to admit this
whole range of frequencies. If the receiver is
sharp, only a narrow slice of this frequency range
will be admitted to the receiver and the voice
will be distorted and fuzzy, if not wholly unin-
telligible. This accounts for the fact that some
superheterodynes use i.f. amplifiers that are
deliberately made very broad, thereby partly
nullifying the outstanding advantage of the
superheterodyne type of receiver. One super
which has become very common around Boston
even uses & resistance-coupled i.f. amplifier!

The HFC converter uses three tubes, a Type 24
electron-coupled h.f. oscillator, a regenerative
electron-coupled 1st detector, using a Type 24
tube with grid leak bias and a tuned trap in the
grid circuit to give i.f. amplification in the first
detector, and a low impedance i.f. stage using a
Type 27 or 56 tube to enable the converter to be
coupled into the antenna stage of any type of
broadcast receiver. An old broadcast tuner was
renovated from the back room. It uses three
stages of tuned r.f. and has much more gain than

¥ 20 Hillside Terrace, Malden. Masas.

is necessary. The coils in this tuner were cut down
slightly so that 1550 ke. (the if. frequency for
which the converter was designed) could be
easily reached. This tuncr is probably three or
four times as broad as a good modern broadecast
receiver. Then the converter was connected to the
broadcast receiver and put into action.

An untuned single wire was used for the an-
tenna and gave about the same pick-up as was
obtained with the same antenna used on the
super-regenerative recciver. Next, a tuned
“Pickard” type antenna was installed with feed-
ers about sixty feet long.! The two feeders were
brought down into the first detector compartment
and coupled to the detector coil with a two-turn
coil wrapped solidly around the top of the coil
form.

Unexpected trouble showed up immediately.
Since the grid circuit of the first detector contains
a trap tuned to 1550 ke., the grid picked up

THE TWO-UNIT TWO-TUBE M.O.P.A. 56-MC.
TRANSMITTER

The four dials belong to the four tuned circuits of the
transmitter. Jacks are provided to allow checking of the
oscillator plate current and the grid and plate current
of the amplifier.

police and fire department stations operating in
the vicinity of 1550 ke. strongly enough to block
the recciver up solid when they were operating.
The antenna acted as an untuned collector for
these frequencies and passed them on to the grid
of the first detector by means of the capacity
coupling from the feeders and pick-up coil in the
detector compartment. This was completely
cured by attaching a quarter-wave feeder (at 58
me.) to the antenna fecders and grounding the
other end of this feeder. This grounded the system
as far as pick-up on 1550 ke. was concerned, but
did not affect the operation of the system at five
meters. The same cffect can also be produced by
grounding the center of the pick-up coil.

1 The antenna was described in QST, August, 1933,
‘“A Toolbox Transceiver."
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We were pleasantly surprised to notice that, in
addition to suppressing the undesired long-wave
signals, the antenna picked up far less noise and

A REAR VIEW QF THE SIMPLE OSCILLATOR-AMPLIFIER TRANS.
MITTER
d ed on the same bakelite strip which

The neutralizing ¢

supports the amplifier tube. Smce thc photograph was taken, plug-in coils have

been fitted to the oscillator also.

ignition QRM. Because of its high selectivity, this
receiver Iayout immediately revealed the faults of
the various transmitters on the air. Some 150
stations have been received during the past seven
months and the following facts brought out:

1. The selectivity of
this receiver is such
that 200 stable RS Ly

{L C.

have perfectly clear speech with no distortion due
to frequency modulation. About seventy per cent
of the stations received have frequency modu-
lation ranging from slightly
fuzzy to barely readable. The
other twenty-five per cent are
not readable and, since there
are plenty of stations which can
be worked using this receiver,
this twenty-five per cent are
not QSO’d.

3. I bhave been checked by
W1KH of Weston, Mass., who
is using a similar receiver to this
one, in my conclusion that many
“short-line controlled” trans-
mitters are not appreciably
better than the “average” mod-
ulated oscillator, using conven-
tional tuned circuits, with re-
gard to stability. A few are
getting good results with this
type of oscillator but many are
obviously neglecting to tunec
their rigs properly. Only two of
these transmitters have given
gignals which could be con-
sidered as perfect. These are W1FQV at Harvard
University in Cambridge, Mass., and W1AGR of
Norwood, Mass. However, WIFQV s signal grew
imperfect when he modulated it heavily. Two
types of results secm to be obtained by these

VEIZ /aa.re/y

signals could be placed
side by side within the
limits of the five-meter
band with absolutely
no interference be-

L1}
L &

; La/’\ Ly Ly
1

T s
T 3 T
1T

tween stations. This al-

lows twenty kilocycles
per station, which cer-
tainly is not unreason-
able. The QRM prob-
lem is solved as far as
the receiver is con-
cerned and it is strictly
up to the transmitters.
The band covers about

0-150 Ma.

+
HV.(Maed) 300V,

denser.

90 divisions on the dial ¢y, 01:4fd. fixed condenser.
and stable signals, such IT:‘or f;vti et ameter
asthose from WIHUYV, o7 trms 154/ diameter.

WIIHY or WIING,
can be tuned in and
out completely in about
one-half of a division.
However, the average
signal covers about three or four divisions and one
focal was once picked up when he splashed over
thirty-five divisions!

2. About five per cent of the stations received

Ls—4 turns 134"’ diameter.

three inches apart.

the feeders on

Cz—National STD type with 1 rotor and
1 stator double-spaced.

L3—24 turns 134’ diameter.

Ra% o .go ERFC R
¢ MAY

\

+
HV.(250V. Max.)

FIG. 1—CIRCUIT OF THE SIMPLE OSCILLATOR-AMPLIFIER TRANSMITTER
Ci—National STD 50 split-stator con-

For ten meters:

L1—6 turns 1Y{'’ diameter.

Lao—4 turns 134’ diameter.

L3—6_turns 134’ diameter.

L4—6 turns 13{"" diameter.
3-inch copper tubing

coils.
RFC—National Type 100 chokes.
R1—2000-0hm, lawatt resistor.
R3—1500-0hm, lawatt resistor.

used for all

La and L3 are inductively coupled at least

The antenna may be coupled with a conventional split antenna coil or by tapping

“short-line controlled’’ transmitters. Some fellows
obtain excellent stability but have very bad
drift. Others have very little drift but consid-
erable frequency modulation. Occasionally, a
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“flutter’”’ is observed on some of these stations
due to the antenna feeders swinging in the wind
or vibration of the parts of the oscillator. Some-
times, a sort of super-regeneration is observed,
usually due to tight coupling to the antenna.
This shows up as a number of separate, distinct,
carriers covering three or four hundred kilocyecles.
Most of the operators insist on using the grids

for five-meter work. They are:

A. Freedom from frequency modulation.

B. Freedom from frequency drift.

C. High percentage of modulation.

D. High output and efficiency.

E. Freedom from effect on frequency of the
antenna.

Now, if some form of stabilized modulated

connected to the open ends of the grid line
instead of taking them down toward the
shorted end.? It is to be remembered that
these characteristics would not be ap-
parent when using the average super-
regenerative receiver, due to the lack of
selectivity of that type of receiver. Most
of the fellows do not know what results are
being obtained with their transmitters and
a perfect or near-perfect signal is usually a
matter of luck. About the only means of
obtaining a reliable check is to tune the
transmitter with @ simple heterodyne
monitor or hook up with a station using a
sharp receiver. This type of receiver is not,

of course, the only one selective enough to

show up imperfections in transmitters.
The so-called ‘“Minute Man’ super-
regenerative rig shown in Fig. 2 will readily
pull a badly frequency modulated signal
to pieces. ’

Only one station has been heard who
was using “Tin Hats.”’”® This was WIGFW
in Belmont, Mass. His results, while not
perfect, were quite satisfactory. The drift
and frequency modulation were low, al-
though he was often bothered by a “fre-
quency flutter’” due, probably, to vibra-
tion of the ‘“hats.”

After using this receiver for some time,
it was decided to attempt to build a simple
transmitter that would consistently give
results good enough for use with this type
of receiver. The question arose as to what

oscillator is to be built, a compromise becomes

[

Ry

t2sov.

FIG. 2—A SIMPLE SUPER-REGENERATIVE RECEIVER

MADE POPULAR IN BOSTON BY ITS SUPERIOR PER-

FORMANCE

__Its selectivity is much higher than the usual super-regenerator.

Ci—National SEU with two-thirds of plate removed—5pufd. max.

Cg—50-upfd. fixed midget condenser.

Czg—Between .002 and .006 ufd.; experiment usually necessary to
determine best value.

Cy—10-pfd. electrolytic lowwoltage condenser.

L1—8 self-supporting turns of No. 18 wire, }J4-inch inside diameter.
Turns spaced diameter of the wire. Best position for tap is
usually near center of coil.

RFC—40 to 50 turns of No. 26 d.c.c. wire on ¥-inch rod, the rod
being removed.

Ri1—As _high as possible—20 megohms has been found best in some
instances.

R3—50,000-0hm potentiometer.

R3—50,000-ohm l-watt fixed resistor.

R4—2000-0hm, 1awvatt. This value is higher than normal but has
been ‘{ound desirable.

T—Good audio transformer with ratio of 1:3 or less.

All grounds must be brought to a single point on the chassis. The

d tube is TiZ Ily with the plate prong soldered

at the junction of the condenser and coil, and just enough space

between the grid prong and the other end of the coil to accommodate
the midget grid condenser. The receiver should be considered un-
satisfactory unless the detector operates with 25 volts or less on
its plate. The antenna coil is a 5-turn spiral with adjustable
coupling to L.
This circuit and data supplied by Dwight Hill, WIHUV.

line of attack should be followed. The receiver
just described brought out five important qualities
to be considered in building a stable transmitter

2 See ‘‘Stabilizing the Ultra-High Frequency Trans-
mitter,”’ QST February 1935.

8 See May QST 1934 “‘High-Q Tank Circuits for Ultra-
High Frequencies.”

necessary. If conditions A and B are met, there
must usually be a sacrifice of D and C and vice
versa. Stability and low drift mean low modulation
and low input. Condition E must be met by mak-
ing everything as solid as possible.

One approach is to scparate the functions of
conditions A and B from those of conditions C and

THE OSCILLATOR-AMPLIFIER 56-MC. TRANSMITTER AT W1HUV

The oscillator and first amplifier of this rig follow the circuit of Fig. 1. The second 53 tube drives a pair of 841’s in
push-pull. The receiver used at this station is that shown in Fig. 2.
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D. The only way to do this is by the usc of scpa-
rate circuits. This means the m.o.p.a. type of
transmitter. The master oscillator {(or meuns of
obtaining excitation) can be made as
stable as possible by the use of “Hi-C"”
and loose coupling to the modulated
amplifier. Of course, a buffer stage
between the master and the modu-
lated amplifier will give still better
stability. Crystal control is, of course,
ideal. Low frequency drift can be ob-
tained by the use of “Hi-C” tank
circuits and low input to the master
oscillator. This stage must produce
only enough output to excite the fol-
lowing stage. The modulated amplifier
can meet conditions C and D very
nicely as it should be capable of 100%,
modulation and will take a relatively
high input. The cfficiency is also ex-
cellent as it is not necessary—as in the
case of the oscillator—to subtract
part of the power output from the
plate circuit to be fed back to the grid
circuit for excitation. Condition E is
met . automatically as the antenna is
removed from the frequency generat-
ing part of the transmitter and
therefore cannot affect the frequency.

However, to be popular with the
five-meter gang, this -m.o.p.a. trans-
mitter must use a minimum of parts.
About two years ago crystul control
was installed at W1BZR and W1CTW

Secondly, capacity coupling is practical provided
you move the coupling condensers about halfway
down the coil toward the center.

With these points in mind, & simple
m.o.p.a. was built up using a pair of
45’s as master oscillator, capacity-
coupled to a pair of 46’s as a modu-
lated amplifier. A check was obtained
from WI1KH, who said it was not
appreciably better than a modulated
oscillator. Later, it was remembered
that WI1HSV of Cambridge, Mass.,
bad becn heard with an excellent
signal while using a simple two-stage
m.o.p.a. of the type suggested by D.
A. Griffin, W2AOE.® So, it was de-
cided to use inductive coupling be-
tween the oscillator and amplifier, as
described in that article. Also, desiring
to cut the number of tubes used to
only two, while still using push-pull
circuits, Type 53 tubes were used
with inductive coupling, as deseribed
by Griffin. This resulted in a very
satisfactory signal. W1KH reported
that the quality was perfect, that the
drift was negligible and thought I was
using erystal control! The input to the
final amplifier was 30 watts and it was
modulated 1009,. The circuit dia-
gram is shown in Fig. 1. The 53 tube,
when uscd as a t.p.t.g. oscillator, has
an ‘“upside down” dip in the plate
current when the oscillator is tuned.

but the obvious disadvantage was the
comparatively large number of parts
necessary. However, out of this work
with crystal control, came several
things of value. An exciter unit was
developed using two Type 53 tubes
and giving reasonably good output on
five meters starting with a forty-
meter crystal. This exciter is de-
seribed in the Handbook and QST.* When fol-
lowed by another 53 as a neutralized buffer,
ample excitation is obtained on 56 megacycles to
excite & pair of any of the popular low-power
tubes to about 60 or 70 watts input. Thus, crystal
control on five meters becomes practical.

Also, W1BZR found these two facts to be quite
immportant on both five and ten meters: First,
single-ended ncutralized amplifiers should be
avoided. A single-ended amplifier is apt to oscil-
late at these frequencies, even though perfectly
neutralized. This is because the filament {or
cathode) leads, being common to both the grid
and plate circuits of the amplifier, may have high
enough impedance to couple these two circuits
and produce sustained oscillation. Often this
effeet will not show up until excitation has been
applied. The cure, of course, is to use push-pull.

4 QST October, 1934. Twelfth edition Handbook, p. 110.

ILLUSTRATING A
SPACE-SAVING LAY-
OUT FOR THE
TRANSMITTER US.
ING RK 34 TUBES
The circuit is the same
as that of Fig. 1. The
transmitter is screwed to
the shack wall in a posi-
tion handy to the feeder.

Tt is very essential to use a funed grid
circuit. "This grid condenser makes a
very good excitation control and
should be adjusted to give the re-
quired grid current in the amplifier
with the lowest possible oscillator
plate current. The plate coil of the
oscillator (Lg) should be just large
enough so that the tuning condenser
(25 upfd. net capacity) is sct at almost maximum
capacity when the transmitter is tuned to 56
megacycles. It is quite advantageous to use a
grid milliammeter in the amplifier and the grid
current should be between 25 and 30 milliamperes
under normal operating conditions. The general
set-up of this transmitter is shown in the photo-
graphs. The coupling between the two units is
varied by sliding them toward each other. The
frequency modulation of this transmitter at 1009
modulation is not over 15 ke. It neutralized very
niccly, although the sctting of the ncutralizing
condensers is quite critical. An effective way to
neutralize it is to watch the grid milliammeter.
The meter should show no flicker when the am-
plifier plate condenser is tuned through resonance.
(Continued on page 82)

5 “Graduating to Oscillator-Amplifier Transmitters on
&8 Me.,” QST May 1933.
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W2MO, Portable, Sets the Pace on 56 Mc.

By John Diecks, W2HPV*

that the season has been packed with thrills.

As most of us anticipated, the summer of 1935 was certainly a hot one on the ultra-high frequencies. Activity
throughout the country has grown by leaps and bounds zxmg

formance obtained has hit new highs. In the Atlantic States in particular, the 56-mc.
signals every night and backyard-to-backyard contacts over distances up to 200 miles have become relatively
common. This type of ‘‘air-wave’’ DX is not, of course, consistent since the necessary bending of the waves
would seem to occur only when a strong temperature inversion prevails in the lower at; phere. This y
though, has given us scores of nights when conditions were right and any 56-mc. ham in these parts will tell you

W2HPYV’s story of an evening spent with W2MO'’s portable rig is presented because it paints an accurate
picture of the extraordinary work being done on 56 mc. W2MOQO’’s set-up is exceptional, but countless other fixed,

portable and mobile stations are doing somewhat similar work right along.—EDITOR

with our improved equipment, the general per-
and is swarming with

ON THE evening of August 10th,
W2MO of Livingston, N. J.,
operating portable with 56-mec.
equipment in his automobile at
Garret Mountain, a mere hill 550
feet above sea level, in the city of
Paterson, N. J., was successful in
working not only a first district
station but literally the first dis-
trict. At about 8:30 p.m. daylight
time, he swung his automobile in
such a direction us to have the
cight-elemént antenna on the car
concentrate toward the Boston
areu, and from that time until 1:00
#.I., one first district station after
another was worked.

During this period 32 different
first district stations were worked
and identified, with five or six more
worked but not identified on account
of local QRM. The location of the
portable equipment is, of course, in
the heart of the New York area
QRM and it was through this that
the first district stations had to be
contacted. The number of distant
contacts on five meters in such a short period of
time is probably without precedent, and the
total of the miles worked during the contacts,
5661, is probably also a record.

The W2MO gear has been operated portable
for the past four summers, during which time a
total of 535 different stations have been worked,
with the total number of contacts well above
4000. The equipment is carried in a touring
sedan, and includes both power supply and di-
rective antenna. The transmitter employs a pair
of 801’s with 50 to 80 watts input, power packs
using 82’s” supply the plate power. Primary
power comes from a portable gas engine generator
providing 300 watts, 60 cycle a.c. The antenna
may be varied from a single half-wave element

* 233 E, Northfield Ave., Livingston, N. J.

A HIGH-PERFORMANCE
SET-UP FOR PORTABLE
56-MC. WORK

W2MO’s auto, parked in
some favorable spot, dand
fitted out wwith uan eight-
element directive array. Four
half-wave antennas and four
reflectors are supporte:
four 20-foot bamboo poles.
‘The outfit does things.

to an array of 8 half-wave elements,
the array giving an enormous gain
oo in signal strength both in transmis-
j sion and reception. The complete
i beam mounts on four 20-foot bam-
: boo poles, two attached to the rear
bumper, and two to the two spare
wheels in the front fender wells.
The cur must of course be placed
broadside to the desired direction
! of transmission, as the distance
1 between the opposite sides of the
: car is just about one-quarter wave-
length. Each pole carries two ele-
ments, one phased above the other.
A break-in relay allows the same
antenna to be transferred from re-
ceiver to transmitter. A standard
three-tube super-regenerative rig is
used for all reception.

The first district stations worked
were in Connecticut, Massachu-
sctts and Rhode Island and included
DEK, IYS, GDJ, EZL, BSI, HHU,
DPW, AZX, DBE, HBD, ZE, AOZ,
CDR, ZJ, DQ, QP, DDM, DEI,
HVP, HMA, AGR, GMT, HWC,
IWG, NF, FJN, CKV, HOB, HSP, HXY, AIY,
HDQ. Additional stations worked but not com-
pletely identificd may be added as QSL’s are
received. On this particular night W2MO was
accompanied by the present writer, and the two
ops. were kept mighty busy with the mike, log,
and card index of stations worked.

e Strays “§s

Death Rays

Speculation' is rife concerning Marconi’s
rumored method of disabling airplane motors by
a mysterious ray. According to Prof. Dr. Turno-
noff, well-known QST contributor of articles on
stuff, the secret lies in use of his exclusive dis-
covery, negative wavelengths.

e

October, 1935

31



HAMD

R P. IRVINE, W8CIO-WLHC, gets his big-
¢ gest kick out of lifc when left alone with o
lot of coil forms, plenty of wire, a good active
block of quartz, and a good frequency meter. We
can think of one bigger
kick he almost got, for
we have seen pictures of
his high-tension crew
at work on a tall pole
bearing a live 23,000-
volt wire! At present,
WB8CIO is in the radio
interfercnce department
of the Cleveland Power
and Light Co. His radio
career began in 1907,
and he was first licensed
in 1913-14. He joined
the A.A.R.S. in 1931, and in 1933 was made State
Net Control Station. Right now he’s 8.C.M. of
Qhio—and getting a lot of fun out of it. Most of
the equipment in the shack consists of frequency-
measuring apparatus, although there is a trans-
mitter with a pair of ’03-A’s final, powered by a
1000-volt storage battery. With two daughters,
the oldest now married to a ham, W8DVL, the
youngest studying hard for her ticket, W8CIO
demands, ‘““What more can I do?”

’ ILFRED SKAIFE, VE4EL, was a kcen

amateur motoreyclist in the days of Jake
De Rosier. Now he’s an cqually keen radio
amateur. In between those dates he: 1. Followed
the doings of Wilbur and Orville Wright with
great interest in 1904. 2. Assisted at a radio
demonstration that same year, where an antenna
was cited as likely to improve the signals (but
never tried). 3. Made liquid air for Frederick
Soddy of the Roéntgen Society in 1905. 4. Radio
interest revived in 1921. Listened to PWX that
vear with one tube and vernier tuning coil (no
tuning condcnser). 5.
Reccived operating li-
cense in 1928 and helped
organizc present Regina
Club in that year. 6.
Contacted Connecticut
and California on 28
me. in 1931. 7. Demon-
strated a p.p. rig on 3.8
meters at the Club that
year. 8. Elected S.C.M.
of the Saskatchewan
section in 1932.

oM

AY CUMMIN'’S first contact with amateur
radio was in 1914 when, while making his
zetaway from a successful raid on the neighbor’s
grapevine, he became entangled in the neighbor’s
counterpoise system,
with resultant bruises,
welts, and lost dignity.
As punishment, he was
taken in to see the rig. -
I'irst, parental objec-
tions, then school work,
and finally marriage
conspired to prevent
the culmination of years
of experimenting by
licensing, until finally in
1931, together with the
banjo player in his
band, he took the exam. The ticket that followed
said W7ABZ (the banjoist is W7APG). The
S.C.M. ship of Oregon came in 1932, along with
editorship of “Parasitics.” W7ABZ has since
been chairman of the 1933 Northwestern Divi-
sion Convention, sometime president of the
R.C.A.R.C,, organizer of the Portland Sevens,
and participant in important emergency work.
Pet dislikes: artichokes, and the eternal quibbling
of some hams against the League.

AVID TALLEY, W2PF-WLNA, is another
ham whose Army career rivals his ham
carcer. (If we scem to be concentrating on Army-
Amateurs this month, forgive us.) In 1925 he was
appointed to represent the 2nd Corps Area in the
newly-formed A.A.R.S. In 1926 he was commis-
sioned 1st Lieutenant, and his Army carcer
began. In 1930 he was promoted to a Captaincy.
He is now Radio Aide to the Signal Officer of the
2nd Corps Area. His ham carcer features a con-
tinuous appointment as O.R.S. since the inaugu-
ration of that position, and 0.0., 0.B.S. and R.M.
appointments at vari-
ous intervals. He is
treasurer of the Hudson
Division Fund, and has
been treasurer of the
various divisional Con-
ventions. At present he
is one of the assistant
dircetors for the Hud-
son Division, covering
the New York and Long
Island scctions—what
more can we add?
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Background for Single-Side-Band 'Phone

A Simplified Explanation of Modulation and Detection Principles
From a Non-Mathematical Angle

By James J. Lamb*

By action of the 1933 A.R.R.L. Board Meeting, the technical staff of QST was instructed to investigate the
feasibility of single-side-band carrierless ’phone transinission on amateur frequencies. According to instructions,
this investigation was made, in both theoretical and practical aspects, by
and a report to the Board was rendered in 1934. The present article, and material to appear subsequently, is
based on this investigation and is published by permission of the Board for whom the report was prepared.
It is of particular interest at the present time, not only because of the original and simplified method of a?proach,
but also because of the new interest in single-side-band cial d Y3 'Y

’phone resulting from recent c
which are strikingly similar in nature, as future QST articles will reveal.—EDITOR.

T’s Technical Editor, J. J. Lamb,

involved in both double- and single-side-

band telephony, it is necessary first to ac-
quire a more generalized physical concept of the
mechanics of modulation and detection, and a
more complete picture of the constitution of a
modulated wave, than we are accustomed to em-
ploy in dealing with ’phone communication.
(The term “ordinary” is here used to designate
normal carrier and double-side-band transmission
a8 it is generally used.) This concept has hetero-
dyne or beating action as its basis, and is illus-
trated by the familiar instance of beat-note
detector operation.

Let us take, for example, the simple autodyne
type receiver, in which the self-oscillating detec-~
tor is used to combine an incoming c.w. signal
voltage with the locally generated r.f. voltage so
as to produce the audio-frequency beat-note
having a fréequency equal to the difference be-
tween the two original frequencies. The circuit is
arranged so that the incoming signal is impressed
on the detector’s grid, along with the self-gener-
ated oscillator voltage. The plate circuit has im-
pedance for the audio-frequency beat-note in the
form of a pair of telephone receivers or an audio
transformer and has small impedance for the two
original radio-frequencies, being by-passed for the
Iatter.

Now we ordinarily think of the audio-frequency
beat-note as the sole product of this heterodyne
detector action, beeause it is the one we make use
of. However, there is actually produced, in addi-~
* tion to the audio beat-note having a frequency
equal to the difference hetween the two original
frequencies, another component of radio fre-
quency equal to the sum of the two original fre-
quencies. The latter is also filtered out in the
detector plate circuit,” along with the original
radio-frequency components and their harmonics.

The important point is that this processof de-

* Technical Editor.

IN ORDER to get at the practical problems

tection is essentially identical with the process of
modulation. The locally generated r.f. component
may be considered the carrier, in this case modu-
lated by the incoming radio wave serving as the
signal. The difference-frequency beat-note repre-
sents the lower side-band; and the sum-frequency
component, which is by-passed, the upper side-
band. Since the difference-frequency beat-note, or
lower side-band, is the only component selected
and utilized, we have here an actual tnstance of
single-side-band operation. Therefore, it is evident
that the single-side-band idea is not really new in
amateur work. We make use of it in every applica-
tion of heterodyne reception, including frequency
conversion in the first detector of a superhet.
Moreover, it is not improper to view our c.w.
telegraph transmission as a system of single-side-

- band transmission, in which the dot-and-dash

emitted wave is an intelligence-carrying single-
side-band which is combined with a locally gen-
erated carrier at the receiver to give the familiar
coded beat-note.

This concept, introducing interchangeable use
of the terms “detection” and “modulation’ in the
game operation, might seem confusing at first
glance. On the contrary, however, it is clarifying
rather than confusing because modulation and
detection are physically identical. The only real
distinction is that modulation implies the appli-
cation of intelligence to the wave for transmission;
while detection implies the continuation of the
same process for separation of the intelligence
from the wave in the receiver.

Generalizing further, there are three features
basic to cither a modulating or detecting circuit.
The first is that the circuit must contain a uni-
lateral or rectifying element such as a vacuum
tube. The second is that there must be provision
for introducing into the unilateral (rectifying)
element the alternating voltages of different fre-
quency which are to be combined. The third is
that there must be an output element to select the
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desired resultant of this combination. (Fig. 1.)

In the case of the sutodyne detector, with the
vacuum tube suitably biased to give good rectify-
ing action and to oscillate at the same time, the
tuned input circuit provides impedance for both
the incoming wave and locally generated oscilla-
tion, both of which are applied to the grid circuit.

In reception of the complete modulated wave
comprising the carrier and double side-bands, the
carrier functions only to beat with the side-band
components in the detector to reproduce the origi-
nal modulating signal, continuing to its conclusion
the operation of modulation, previously de-
scribed. As contrasted to the instance of autodyne

Telephone receiver or audio Detector or Modutated

transformer in plate circuit pro- R.F. Amp.Tube

vides the output impedance to )

select the desired product of the . > Z%f;éﬂo vl

combination, in this case the oy __|MPEDANCE UNILATERAL IMPEDANCE | or dinte

audio-frequency beat-note. Circurt CARRIER ELEMENT oesiRe pRopucr| 7k oF #od
From this illustration it is a \\ 7

short step to voice modulation N ?

of a radio-frequency carrier in myﬁ@%@ﬂe)\* IMPEDANCE

the 'phone transmitter. The es- /n Detector MOBLLATION

sential difference is in the fre-

quencies of the original voltages et

that are combined and in the £1G. 1 I{Iwﬁ gﬁ%ﬂ;’ 4}3;.

product that is selected in the
output circuit. Take, for instance, a radio-
frequency amplifier with grid or plate mod-
ulation. The carrier-frequency excitation is
applied to a control grid circuit, which con-
tains a resonant tank of high impedance for
the excitation frequency. The modulating signal
in this case is applied to a grid or in the plate
circuit, across a modulation choke (or through a
coupling transformer) having high impedance
for audio (voice) frequencies. This audio imped-
ance is by-passed to have low impedance for radio
frequencies. Cutput circuit must have high imped-
ance for the desired resultant of the combination
of the carrier and modulating (signal) frequencies.

Asin the case of the autodyne detector, the pos-
sible products of the modulation process will in-
clude a component of radio frequency equal to the
sum of the two original frequencies (the upper
side-band), and another of radio frequency equal
to the difference between them (the lower side-
band), in addition to the two original frequencies.
Now we know that the desired product must be
at least one radio-frequency component carrying
the intelligence that we want to transmit; that is,
at least one side-band produced by combination
of the carrier and the modulating signal. But here
the upper and lower side-band frequencies are but
slightly different from the carrier frequency, since
the carrier is of high radio-frequency and the
modulating signal of relatively low audio fre-
quency. Hence, an output circuit such as a tuned
tank that has high impedance for one of the side-
band products will also have practically the same
impedance for the other side-band and for the
carrier. Therefore, in ordinary 'phone transmis-
sion, with the output tank tuned to the carrier
frequency, the carrier and both side-band compo-
nents are selected and transmitted. Since the output
tank has negligible impedance for audio frequen-
cies, the original modulating signal does not ap-
pear in the output circuit.

c.w. detection, where a locally-generated carrier
was used, here the carrier is automatically sup-
plied with the side-bands in the received wave.
This is an important aspect in double-side-band
voice communication because it 13 especially re-
quired that the relationship between the carrier and
side-band components be precisely maintained not
only as to frequency but also as to phase. With the
carrier suppressed and both side-bands trans-
mitted, it is practically impossible to supply a
locally generated replacement carrier in the pre-
cise relationship needed for undistorted reception.
For this reason the proposed system of double-
side-band transmission with the carrier suppressed
(and re-supplied in reception) is hardly practi-
cable. The frequency band required would be as
great as for the ordinary double-side-band type.

New Code Champion!

FLASH!! T. R. McElroy is the new Worlid’s
Code Speed Champion! In one of the most
brilliantly contested tournaments ever held this
operator led all participants in a world’s cham-
pionship radio code contest held at the Brock-
ton (Mass.) Fair on September 14th. J. W.
Chaplin, who established the record of 57.3
words per minute at the World’s Fair in Chi-
cago, put up an admirable fight to hold the
title, being bettered by only one error. McElroy
copied 69 words per minute with two errors
only, while Chaplin copied the same speed
making three errors. The other three of the
five contestants were J. B. Donnelly and V. S.
Kearney of New York, and J. S. Carter of °
Boston. All five contestants broke the previous
57.3 w.p.m. record!! Those who witnessed the
tournament could but marvel at the ease with
which all participants copied speeds which
sound like 2 mere “jumble of dots and dashes”
to the average operator. We even wonder if it
were not more of a thrill for the onlooker than
for the contestant! Hats off to the new Cham-
pion—Ted R. McElroy!
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A Multi-Purpose Test Circuit

By Jim Kirk, W6DEG*

WERY experimenter has wanted, at one
time or another, a test circuit built around
a tube for various measuring purposes.
Besides, hams still like to listen on the long waves
and use the honey-comb relics around the shack.
Here is an instrument for both uses. It is com-
pact, devoid of haywire, and can be changed read-
ily from circuit to circuit without any soldering
or loose contacts. Every unit is available sepa-
rately.

The heart of the instrument is a calibrated
variable condenser. I used a General Radio but
removed the dial and used the variable ratio dial
made by National instead. The latter dial has a
convenient place for writing in the capacity cali-
bration from the General Radio dial.

Any sheet metal worker will make up a metal
box to your specifications. All the necessary holes
can then be drilled and the black crystalline
finish baked on. It is well to have the box put
together with sheet metal screws and use no

o~ Coil Mountin,
A/ ‘ 7: \

—t—

s

Grey 27

JACK COLORS
i\~ 8hkack 1~ Orange
2-Green 8 -Green
3-Yellow 9 - lfellow
4-Green 10-iellow
5-8rown 11 - Brown
-8  6-Red 2-8lue

FIG. 1—CIRCUIT DIAGRAM OF THE MULTLPUR-
POSE UNIT
Following is a list of the parts needed:
1 500-pufd. variable condenser, C1. Should be calibrated
if capaci ts are to be made.

RedQ+ Black

2.5V. +8

1 vernier dial.

3 hone; N LScm‘l tings (two hinged to vary cou-
ing).

12 insulated pin jacks, colored (Yaxley).

+4 phone tips.

1 5.prong tube socket.

1 .25-ufd. fixed condenser, Ca.

1 Type 27 tube.

Four wire cable for power leads.
Set of honeycomb coils.

Metal cabinet.

solder in its construction, since the heat used in

the enameling process often will melt the solder.

If you have an enameling company finish this

box for you on special order the cost will be pro-
#3019 Opal, Oakland, Calif.

hibitive, but if you can find a company doing a
great deal of enameling and have them include it
with their other work it will cost very little.

It will be noted that colors are marked on all

THIS COMPACT UNIT WILL FIND MANY USES
AROUND THE HAM SHACK

wires. Everything I build is wired up with colored
wire to a standard code I adopted for myself.
This makes trouble shooting and alterations
easier. Combined with the use of colored pin
jacks and colored escutcheons it makes it easy to
keep circuits in mind.

Only three circuits are suggested in Fig. 2, but
any experimenter will think of others. The first
circuit shows a regenerative detector using plug-
in honeycomb coils. Besides its usefulness as a
long-wave receiver, it is handy for calibrating. It
is especially useful for the intermediate frequency
bands of a home-built signal generator. You will
use the fundamental and thus avoid mistakes
caused by using the wrong harmonie. It is also
valuable for calibrating a grid-dip oscillator.

By simply doing a little plugging we have the
erystal oscillator circuit shown. I use Yaxley in-
sulated tip jacks because they will take either the
banana type of plug or 'phone tips. The meter in
the cathode circuit shows when the tuned circuit
is in resonance with the crystal by a dip of the
needle. This meter is inserted in the circuit sim-
ply by plugging your analyzer meter cords in pin
jacks 7 and 8.

The other circuit shown is one of a simple in-~
ductance shunted by a calibrated variable con-
denser. It can be used as an amateur-band ab-
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sorption wavemeter by plugging in a short-wave
coil instead of a honeycomb. Then this inductance
may be coupled to the detector coil of a short-

E____ .|

| L
r\
[4
= 1
l’-z ry S
Long Wae Receiver. Crystal Osci
M&bﬁfa&ryfrfiﬁ ad 2l Oscillator

FIG. 2~~TYPICAL CIRCUITS RIIJ.'IADILY OBTAINABLE WITH THE
NIT

wave regenerative receiver and resonance found
by the click method,.or it can be used with a neon
bulb or small flash lamp plugged in series with the
coil and condenser. Such a wavemeter is not as
accurate as the heterodyne type but is useful in
making certain that the transmitter is not tuned
to a harmoniec.

Other uses for the circuit last discussed are in
connection with inductance or capacity bridges
and for capacity measurements with a grid-dip
oscillator by the substitution method.

Dr. Jolliffe Discusses Cairo

Arrangements

R. C. B. JOLLIFFE, chief engincer of the
Federal Communications Commission,
granted an interview to representatives of the
Federation of Radio Clubs during his visit to Los
Angeles on August 7, 1935, taking as his subjcct
the preparation nccessary for an international
telecommunications convention such as will take
place at Cairo, Egypt, during early 1938.

In explaining the routine nccessary for proper
instructions, Dr. Jolliffe outlined the steps each
country must take in order to be properly pre-
pared for any aggression on the part of other
nations. The first step in intra-national prepara-
tion, as far as the United States is concerned, is
the selection of a preparatory committce, under
the supervision of the Federal Communications
Commission, which has for members representa-
tives from ecach branch of the radio industry,
including amsteur radio.

The tirst move made by that preparatory com-
mittee is to assemble all proposals that mect with
mutual approval, which are submitted through
the State Department to the Berne Bureau, from
where copies are circulated to all countries for
examination. The next step is a conference con-
sisting of this preparatory committec and the
proposed delegates with the objective of discuss-

ing all other nations’ proposals and to outline the
United States’ wishes in the proper form to com-
bat any aggressive moves on the part of other

delegations.
Delegates are appointed by the
3 President of the United States,

who has sole authority. The dele-
gates, by common consent, divide
themselves into committees so as
4 to cover each phase of their work.
Dr. Jolliffe stated that prepara-
mﬁﬁ’é’é’r tion through the prcparatoI:y com-
mittee would begin during the latter
part of 1936, and that delcgates
would be prepared by early 1937 to
begin their formulation of plans for
Cairo. The delegates in attending these interna~-
tional conventions are instructed by the State
Decpartment when and what to sign in the name
of the United States.

The State Department in issuing these instruc-
tions takes cognizance of the recommendations
of the delegation. This iz natural in view of the
fact that the delegation is “on the ground” and is
better able to picture the best course. The treaty
after being signed by the delegates is then given to
the Foreign Relations Committce of the Scnate,
where it is studied and then is brought to the
floor of the Senate with the Committce’s recom-
mendation to ratify or reject. Ratification of a
treaty must be made in entircty due to the fact
that the delegations have agreed on the treaty as
4 whole before signing. After ratification by the
Senate, the President issues a proclamation and
the treaty becomes law within the borders of the
United States.

An inferesting feature is that outsiders are
scldom asked to sit upon these convention dele-
gations, who have already obtained full in-
formation in preparatory work. Dr. Jolliffe also
stated that seldom after the consideration of
foreign proposals released by the Berne Bureau,
is it possible to alter the course to be pursued
by the United States. So, thercfore, amatecurs
should be fully prepared by early 1937 to make
any recommendations or demands for more fre-
quencies.

Also it is much more effective for amateurs to
speak through one representative group, accord-
ing to Dr. Jolliffe.

The Cairo Committec of the A.R.R.L., con-
gisting of Directors Woodruff, Roberts and
Bailey, have outlined their plans for preparation
of the League’s attitude toward the obtaining of
more frequencies at Cairo. The committee can
only direct the activity, it cannot be expected to
do the job alone. Every amateur should tzake a
vital interest in this matter and aid in every
manner possible.

)
A

-—Reprinted from ?3 for September
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Emergency

D. G. Goetcheus, President of the Binghamton
(N. Y.) Amateur Radio Association, on July 8th
was advised by the Red Cross that widespread
destruction and loss of life had been caused by a
flood at Whitney Point and Lisle, New York. A
request was made for communication with some
amateur station in that vicinity, all other facili-
ties being disabled. Not knowing of any stations
in that area, Mr. Goetcheus made arrangements
to take a portable rig to Whitney Point.

The transmitter, furnished by W8BQX, con-
sisted of a 59 crystal oscillator fecding a pair of
’46’s. The receiver was built into the same cabinet
a8 the transmitter. A power plant consisting of
8ix storage batteries driving a 32 volt d.c.-110
volt a.c. generator was furnished by Harry
Spencer, ex-W8BVJ, and was contained in his
truck. W8GPM, Mr. and Mrs. Goetcheus and
Harry Spencer composed the party which took
this gear to the stricken area. WSLKGC, club secre-~
tary, had volunteered to act as Binghamton con-
tact point and to notify other local amateurs of
what was under way.

The emergency party arrived at Whitney
Point, after encountering very precarious road
conditions, and found practically all the village
under six to eight feet of water. The gear was
promptly set up on the side of a hill and com-
munication established with WSLKC. WS8MVD,
WS8IMR and W8CGW were also on the job at the
Binghamton end. W8CGW, having best recep-
tion, acted as main contact station. Messages
were handled for the sheriff and state troopers
headquarters until late afternoon when a tele-
phone line was finally run through.

Midwest Aviation Exposition

The St. Joseph Valley Amateur Radio Club of
Mishawaka, Ind., provided 56-me. communica-
tion at the Midwest Aviation Exposition at South
Bend, August 3rd and 4th. The primary purpose
was to keep officials in touch with all parts of the
airport in case of accident. Fortunately there
were no accidents, so the six stations of the club
had little ofliciul business to handle. Communica-
tion was constantly maintained betwecn the
various stations, however, ‘“‘just in case.” The
various stations were WQFHB, the central station
near the announcer’s stand, WOJHQ at the west
hangar, WOLG at the east hangar, WOESH at the
western boundary of the field, and WONNX at
the east end of the field. One mobile station,
W9KYM, was operated from the various roads
surrounding the airport. This station rendered
valuable service when a parachute jumper was
carried beyond the field; WOKYM was dispatched

to observe the airman’s landing and report in
case assistance was needed.

Peninsula Amateur Radio Club

The Eighth Annual Regatta, under the auspices
of the Hampton (Va.) Yacht Club, was furnished
communication for its various events by the
Peninsula Amateur Radio Club of Fort Monroe,
Va. One station, W3AJA, set up on the judges’
barge maintained communication with W3ATY
at the club house, calling out races, starting en-
trants, paging various guests, and in general giv-
ing a bang-up good demonstration of 56 me.

Radio Frequency Club

The Radio Frequency Club of Tiffin and
Fostoria, Ohio, reports a very successful 56-mc.
hidden transmitter hunt. W8CVZ/WS8EAZ was
installed in the Fostoria High School building and
pushed a good signal into the air with a pair of
ten’s modulated by a 400-cycle tone, voice and
phonograph pick-up. The antenna was a full wave
vertical, tive stories above the street. The gang
assembled at Water Works Park in Fostoria.
There were almost as many kinds of antennas as
there were cars on the starting line. At 1:00 p.m.
W8CVZ/WS8EAZ came on the air and the cars
scattercd in all directions. In one hour and ten
minutes W8ID and WSENO, the winning crew,
were parked outside the high school building.
They used a tuned loop and spotted the location
by taking bearings from two points outside the
city. The only other successful crew was W8FWO
and his brother, who came in twenty minutes
later. At 3:00 p.m. the location was announced
and in a few minutes the curb in front of the high
school was lined with cars. After inspecting
WSCVZ/WSEAZ the gang returned to the park
where a picnic lunch was served. When the gang
was starting for home W8CVZ/WS8EAZ was
again put on the air so that the maximum range
of the signal could be obscrved. The greatest
distance reported was nine miles, which is con-
sidered fair, as the terrain in that scction of
Ohio is all flat. This hidden transmitter hunt re-
sulted in the crestion of much new interest in
ultra-high frequencies around Tiffin and Fostoria.

Hamfests

The Alberta Radio Experimentcrs Association
and the Calgary Amateur Radio Association
staged a hamfest at Calgary on July 12th. A good
amount of entertainment made. the affair ex-
tremely enjoyable. Code copying and ‘“best mike
voice’’ were among the contests held. General in-
formal rag-chews were in evidence throughout the

(Continued on page 88)
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Shifting Antenn

a Directivity by

Phase Switching

An Effective House-T

op System for 14 Mc.

By D. A. Griffin* W2AOE

S EVERY amsteur is anxious to secure the
A best possible performance from his equip-
ment, the trend is towards the use of
directive antennas on the higher frequencies.

AR

FIG. 1—THE VERTICAL ARRAY ON TOP OF THE
HOUSE

)

Unfortunately, few of us have the space in
which to put copies of the more elaborate
arrays employed by the communication
companies. Because many of the local
gang were greatly interested in the writer’s
relatively simple 14-me. skywire arrange-
ment, particularly in the method used in
its support and in the manner of shifting
directivity, it is felt that QST readers
generally might find it helpful; particu-
larly those in crowded metropolitan or sub-
urban areas where space is at a premium.
The writer’s location does not permit the
use of masts. The house being on the east-
ern slope of a hill, & variety of horizontal
antennas running from the roof to the “ex-
tended clothes pole” in the rear of the
house proved ineffective in working west-~
ern l4-mec. stations. A horizontal half-
wave antenna was then tried running
between the 2-by-4 inch timbers (less the
extensions) shown in Fig. 1. Some improvement
was noted as a result of the increased height,
but results were still unsatisfactory westward.
*10 Maple Place, Irvington, N. J.

ANTY

Max

Max.

<
!A IA
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Several QST articles have suggested the pos-
sibility of an increase in signal by the use of a
directive system. Unfortunately, however, the
space limitations prohibited their usc. Another
trouble would be that unless a rotary beam were
used, transmission would have to be bi-direc-
tional along only one line.

However, the system shown in Fig. 3, using two
balf-wave radiators driven in or out of phase,
gives a power gain of 40 percent and the shift in
phase makes it possible to vary the pattern as
shown in Fig. 4.

The first problem of major importance was how
to erect two 35-foot sticks on the roof without
having a mess of guy wires to distort the pattern
badly; the second was to keep the weight down so
that the base of the sticks would not be found
in bed or in the kitchen sink some windy morn-
ing.

The answer to this was found in the use of
bamboo poles. Thirty-five-foot poles cannot be
obtained. However, 20-footers approximately 1
inch in diameter at the butt and 34 inch at the
tip can be secured. The butts of the 20-footers
were inserted in the ends of 8-foot pieces of bam-

4

8 N
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s .
”ax’m
A®

~PHASE IN-PHASE

FIG. 2—THE PHASESWITCHING ARRANGEMENT IS
WORKED BY CORDS RUNNING TO THE BASEMENT

boo 2 inches in diameter, the butt seating at the
first joint approximately a foot below the top of
the 8-foot pieces. Small pieces of wood were forced
down alongside the butt of the top piece and the
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joint wrapped tightly with wire to prevent split~
ting. A dowel about 2 feet long was then put half
way into the bottom of the 8-foot piece of bam-
boo and another 8-foot section was slipped over

Radiators
» BN
L

,ﬁ A —
hort,
S j«sb;rmy
W
eoon
LINE

FIG. 3—SCHEMATIC OF THE ANTENNA SYSTEM

The dimensions for 14,200 kc. ure as follows: A=
34’ 8""; Y =17' 4''; L=33". (L=0.95 )\/2.)

the other end of the dowel. This joint was also
wedged and wrapped with wire. The result was
two 35-foot sticks that could easily be lifted with
one hand.

The radiators were then run along the poles and
the poles hoisted to the roof and lashed to the
2-by-4 inch timbers already conveniently in
place 14 wave apart in a north-south direction.

onsiderable misgiving was felt concerning the
amount of whipping the tops of the sticks would
do in a strong wind. Because of the small amount
of wind resistance, however, they have never been
observed to swing more than 2 feet off center at
the tip; and, strangely enough, the motion is
rotary, not a ““linear” whip as would be expected.
Poles of this type are inexpensive and sturdy and
seem to be ideal for vertical antennas on amateur
frequencies higher than 7 me.

The 20-foot “fish poles” can be obtained from
hardware stores and suppliers catering to pigeon
fanciers, who use them in training birds. The
shorter lengths of larger diameter can be secured
from rug stores or department stores, or the whole
lot may be obtained from a bamboo importer if
one happens to be located near by.

PHASE BWITCHING

The second problem was to provide means to
switch one of the radiators from one feeder to the
other from the cellar, where the transmitter is
located, so that the direction of the pattern could
be shifted readily. Fig. 2 shows the arrangement
which was made up with knife-switch contacts
mounted on insulators. The arm of the switch,
also mounted on+an insulator, connects to the
antenna and the two contacts to the ends of the
two feeders. The cross picce has two pulleys
mounted on it. Strings run through them and are
tied to the switch arm. These strings run through
another pair of pulleys over the edge of the roof
down to the cellar. A yank on one string quickly
shifts the antenna pattern 90 degrees—east-west
to north-south, or vice versa.

The method of feeding power to the radiating
system was described some time ago in QST.! The
14{-wave matching section with shorting bar and
600-ohm transmission line require no elaboration
here.

Operation with the system proved most grati-
fying, reports from the west coast being materially
increascd over those obtained with previous an-
tennas. A number of tests have bcen made with
midwest stations who, while they can get an R4 or
R5 signal on the north-south pattern with the
antennas in opposite phase (because of the rela-
tive broadness of the radiation lobes), invariably
jump the reports to R8 or R9 when the pattern is
switched around 90 degrees by connecting the
radiators in phase to give east-west directivity.
Since the radiators are slightly over 14 wave
above ground, B.C.L. interference did not in-
crease, usually a difficulty with vertical radiators.
For the same reason the system is pretty well in
the clear insofar as trees, houses, and other sur-
roundings are concerned. Results are undoubtedly
much better than those that could be obtained if
the system were only }4 wave above ground.

1QST, July and Nov., 1934, Feb., 1935.

Southeastern Division Convention

October 11th and 12th, Alcazar Hotel,
Miami, Fla.

ONWARD TO MIAMI is the slogan being
heard over the air these days. The Miami
Amateur Radio Club is sponsoring the annual
convention this year and those who attended the
convention last year know the impression made
by the Miami delegation. The program is com-
plete and many interesting features will be in evi-
dence all through the two days. We are assured
the attendance of John L. Reinartz, W1QP and
he is coming prepared to give one of his best talks.
A.R.R.L. will be represented by A. A. Hebert,
Treasurer and Fieldman. License Examinations
will be conducted so those of you anxious for a
Class A will have an opportunity to try their
luck. A big tour is planned for Saturday afternoon
whereby the Pan American Airways will be vis-
ited, Coral Gables, the big Tropical Radio Sta-
tion, and other interesting points. Entertainment
is the key-word for this convention and a cordial
invitation is extended to all amateurs to be with
us at the Alcazar Hotel, Miami, Fla., October
11th and 12th. Further information may be ob-
tained by writing Mr. E. J. Carmichael, 520
Olympia Bldg., Miami, Fla.

o Straxs <Y

Tell the 160-meter boys that I worked more
DX on 160 meters in 1924 using the faithful 202
than I've worked during the past year on 7 mec.
with a 203-Al

—WsJP

October, 1935
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How to Count Countries Worked
A New DX Scoring System

By Clinton B. DeSoto*

times in the past five years. It has been the

subject of more cerebration and contem-
plation and tabulation and plain downright
misery than one cares to recall. It is presented
now—in a form far from what we should like it to
be—only to silence the insistent demand that has
come down through the years. “How about a list
of countries of the world?”’ “How do I count
countries worked?”’ “Are Tasmania and Australia
separate countries?”’—and a hundred variations
of this latter. With the world WACing at a terrific
rate these days, faster by far than ever before,
the number of countries worked is increasingly
becoming the criterion of excellence among out-
standing DX stations.

How, then, do we count countries worked? The
simplest way, of course, is to check against a
standard list of countries of the world. Well, back
in 1932 we began the preparation of such a list.
We laid down fairly definite rules as to what con-
stituted a country, and proceeded to tabulate the
countries of the world. When we had reached
several hundred, with the end not vet in sight,
we hollered, “Whoa!” and decided that there
must be some other better method. We knew that
there were not more than 150 countries in which
amateurs had ever been worked; it might be pos-
sible to list only them. But we had no assurance
that amateurs would not encamp in some of the
many remsaining countries and thus render our
list obsolete. An even more pertinent disadvan-
tage was that it scemed impossible to even list all
the countries in which amateurs had been worked
to date; new countries were always popping out,
ast,omshmgly, like jack-in-the-boxes. Able codp-
eration was enlisted—FEric W. Trebilcock of
Moonta, South Australia, Arthur W. Braaten,
W2BSR, O. M. Carter, WOADN, and others sent
us lists they had prepared. We got lists of coun-
tries actually worked from such outstanding sta-
tions as WE8BKP and WITW-W1CMX-W1BUX
and others. But it seemed no list was ever com-
plete; even if brought up to date for 2 moment,
it rapidly became obsolescent. And amateurs were
still clamoring for a list of countries of the world!

The next attempt occurred in 1934, in an en-
deavor to rationalize and unify action on WAC
applications by member-societies of the I.A.R.U.
A tentative list of some 150 countries, limited
strictly to continental mainland boundaries, was
prepared and submitted to the member-socicties.

* Asgistant to the Secretary, A.R.R.L.

THIS piece has been started half a dozen

Even this list, restricted as it was, was not satis-
factory; indced, we almost immediately decided
that the only satisfactory solution of this par-
ticular problem was a map of the world showing
continental bhoundaries, which was prepared,
approved by the membership, and published on
page 41 of the November, 1934, issue of QST

But this still left the problem of counting
countries worked. Now, we could publish a list of
all the “countries” of the world, but to be useful
it would occupy seven or eight pages in QST pages
which are vitally nceded for other material, and
even then its utility would never reach a very
high percentage. And the probable wear and tear
on that copy of QST is enough to make one
shudder!

The better plan, it scems to us, is simply to
give the gencral rule we follow in deciding whether
a country is a ‘‘country,” together with some
pertinent examples, in order that cach amateur
will have enough information concerning stand-
ard practice to he able to prepare his own list of
countries worked and have it uniform with other
lists.

The basic rule is simple and dircet:

Each discrete geographical or political enlity s
constdered to be a country.

A few moments’ consideration will serve to
show that this is the only workable rule.

It is obviously incorrect to count prefixes alone
({except for such purposes as the International
DX tests where, paradoxically, confusion means
simplification) because many places having the
same prefix are quite widely separated geographi-
cally. In addition, confusion develops when a
country changes its amateur prefix, with the re-
sult that an amateur might claim two countries
worked whereas only onc is proper.

It is obviously incorrect to accept either geo-
graphical or political divisions alone, as imme-
diately the most glaring inconsistencies appear.
The only general solution that comes anywhere
near to solving the problem scems to be to reduce
the definition of “country’ to the smallest com-
mon denominator—a single unit in the world’s
geographical and political proportions. This has
the added advantage—{from the ham viewpoint—
of creating a long list, offering the widest possible
realm of achievement; and who will fail to find
that an attractive feature?

To illustrate how this rule works out, a few
general problems which have been raised in cor-
respondence will be cited:
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Alaska and the United States are separate be-
cause of the geographical division, just as Mexico
and the United States are separate because of the
political boundary. :

Tasmania and Australia are separate because
of the geographical division.

ZS, ZT, and ZU are counted as one country,
because there is no geographical and political dis-

tinction; ZE, on the other hand, is a separate -

country.

Scotland and England are individual coun-
tries, as are the Irelands.

Sumatra, Java and Borneo urc separate, as are
Celebes and New (Guinea.

Porto Rico and the Virgin Islands are each
separate. )

The Federated Malay States are one country,
having a common government and being geo-
graphically connected.

Some distinction between ¢slands and island
groups is necessitated. Island groups, constituted
by several islands commonly grouped under one
name and under the same political control such as
the Hawaiian Islands, the Tonga or Friendly
Islands, the Sandwich group, cte., are regarded
. a8 one country. Where these groups are under
different governmental control, they are subdi-
vided into as many countries as there are gov-
ernments. Individual islands, such as Bounty
[sland, Trinidad, Ascension Island, Amsterdam
Island, etc., are regarded as separate countries.
The principal place where this differentiation is
likely to cause trouble iy among the Pacific
Islands, but even here the rule is found to apply
remarkably well.

The few examples given will be found to illus-
trate the working of the method quite etfectively.
If any questionable points arise, A.R.R.L. head-
quarters will be giad to offer a ruling.

PROPOSED DX SCORING PLAN

Now we come to a somewhat different, al-
though an allied, subject, broached by N. M.
Patterson, W4EG. He is perturbed, and it seems
many DX men agree with him, over that fact

that under the countries-worked plan one VK

QSO from America counts for as much as working
all eight VK districts. Similarly, the European
ham with one lone W QSO gets as much credit as
another who has worked all nine call areas.
“That there is a whale of a difference you will
readily see,” he writes through Director Cave-
ness.

In view of this situation, W4EG proposes that
there be created a “rule for counting DX, to be
known as the DX Score.” This score will be com-~
puted by taking the number of districts worked
in each country, and adding it all up into a grand
total. For example, we’ll suppose that WS8BKP,
who had when last reported worked 123 coun-
tries, counts nine W call areas, eight VK dis-
tricts, six Spanish districts, etc. On the basis of

adding the figures for these countries alone, the
score would be 143; probably the grand total
would be well over two hundred.

This seems to us to be an entirely rational sug-
gestion, far more so than many that have been
perpetrated. For ten years or so it has been im-
possible to work any farther, in terms of terres-
trial miles; the only room for expansion is to
work as many places as possible. The first recog-
nition of this fact resulted in the inauguration of
the WAC certificate. Totalling the number of
countries worked followed naturally. This new
proposal, expanding and improving the countries-
worked idea, seems to be a logical next step.
Indeed, following along this line of thought, one
foresees the time when DX will be counted in
cities worked, or stations per square mile, or
something even more fantastic!

But for the present the DX Score idea looks
pretty hot. It has the major beauty of simplicity.
Just total up the districts worked, and there you
are! We expect it won’t be long before a lot of
QSL cards will bear the legend, “Continents
worked: 6; countries worked: 66; DX score: 92.”

What do you say, old man?

The service department of the RCA Manu-
facturing Company regularly gives a series of o
technical lectures for service men in various
cities throughout the country. Amateurs are in-
vited; indeed many amateurs have been attend-
ing the meetings and have found them interesting.
This autumn, lectures are to be presented in
sixty-six cities, a series of three in each city. Be-
tween August 19th and September 16th the tech-
nical features of new RCA Victor receivers were
covered. Between September 23rd and October
21st lectures will be given on the technical fea-
turesof the metal tubes. The third series will occur
between October 28th and November 25th and
will deal with practical applications of the cath-
ode-ray oscillograph in connection with tuned
circuits in radio receivers. Demonstration equip-
ment will be operated. Amateurs who would like
to attend may get details of the schedule from the
nearest RCA Victor dealer.
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A Self-Powered V.T. Voltmeter of
High Sensitivity
A Self-Calibrating Instrument for Peak Measurements Including
Modulation Checking

By Don C. Duncan*

S HAS been said before, and cannot be said
too often, every advanced amateur should
possess and use a vacuum-tube voltmeter.

There is no simpler means for meaguring all kinds
of voltages, especially where it is important that
the measuring device does not draw appreciable
current from the circuit being measured.

In casting about for a suitable circuit to be
used in constructing a permanent instrument for
the author’s laboratory, some fourteen or fifteen
papers appearing in all the important radio
publications for several years back were studied.
All the circuits studied had one or more serious
faults, such as poor accuracy on low a.c. voltages,
inflexibility, and difficult and /or unstable calibra-
tion. The voltmeter to be described is a combina-
tion of several circuits, with innovations added,
which seems to eliminate all the major shortcom-
+ ings found in those voltmeter circuits which were
studied.

The design finally arrived at is a peak-type in-
strument including a d.c. amplifier which gives
greater sensitivity while protecting the indicating
meter from overload, the voltage measurement
range being from a fraction
of a volt to several hundred
volts. The peak measure-
ment is obtained, of course,
in terms of the d.c. voltage
required to equalize the
peak value of the unknown
input voltage, the d.c. volt-
age being adjusted conven-
iently by a potentiometer |
and indicated directly by -
the voltmeter incorporated
in the circuit.

CIRCUIT DESCRIPTION

The circuit of this peak
v.t. voltmeter appears in
Fig. 1. The input tube T is
biased to plate current cut-
off. Tube T is connected to
the output of T and acts as a d.c. amplifier. The
Type 80 tube provides the d.c. plate voltage for
tube T, and has been added to atford portability
and convenience.

*[llinois Bell Telephone Company, Centralia, [llinois.

GOOD ACCURACY, HIGH SENSITIVITY
AND AUTOMATIC SELF-PROTECTION
OF THE INDICATING INSTRUMENT
ARE FEATURES OF THIS PEAK
VOLTMETER WHICH HAS UNIVERSAL

APPLICATION IN AMATEUR WORK

It is especially useful for 'phone transmitter
checking and provides that necessary means
to insure proper modulation.

A series condenser C; with shorting switch, is
provided in the input circuit to isolate d.c. volt-
ages when desired, as when measuring audio am-
plifier voltages or the hum or ripple voltage
across a rectifier output. A shunt resistance R, is
provided to give the grid a d.c. return when C, is
used, or when the external circuit will not furnish
a d.c. path. Of course if the voltage being meas-
ured is of a low (audio) frequency, a correction
must be applied when the series condenser is
used. This can be calculated, if the value of the
series condenser and shunt resistance are ac-
curately known.

The potentiometer, R;, provides the means for
adjusting an external d.c. source to give the
negative potential necessary to just balance the
voltage being measured, the value being indi-
cated by the two-range d.c. voltmeter. Switch S;
can be the type associated with the potentiometer
Ry, and operated by the same knob.

A small 414-volt “C”’ battery is wired into the
input. The purpose of this battery is to bias tube
T to plate current cut-off. Since there is no
drain on this battery, its life should exceed one
year. Vernier adjustment of
the plate current cut-off is
accomplished by variation
of the screen-grid voltage,
using control Bs. The method
of making this simple ad-
justment will be described
later.

R forms part of the out-
put circuit of tube 7';; it also
forms the input to tube Tj.
With 7T; operating near
cut-off, the d.c. voltage drop
across R; is small, and T,
will be operating at mazi-
mum plate current, which
will be indicated by the
milliammeter in the plate
circuit of this tube. The
range of this milliammeter
(0-5) was selected such that this maximum plate
current provides almost full-scale deflection. A
very small increase in the plate current of T, due
to a small voltage applied to the input, will cause
a relatively large increase in voltage drop across

V.T.
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Rs. This in turn will cause a sharp reduction in
the deflection of the milliammeter in the plate
circuit of 7. By adjustment of R;, the milliam-
meter pointer can be brought back to its original
reading, or “false zero.” When this is done, the
reading of the d.c. voltmeter will be equal to the

After adjustment of Rs, note the exact scale
reading of the milliammeter. This is the “false
zero.” Close S; and using the appropriate d.c.
voltmeter scale, adjust R; to give a higher coun-
ter-voltage than the expected peak value of the
unknown voltage to be measured. This will

protect tube 7, from abuse caused by
making its grid excessively positive by a
large input voltage, when that is con-
nected first. Now connect the unknown
voltage to the input. If this voltage is
d.c. or has a d.c. component, connect the
positive side toward the grid. Next vary
R1 until the milliammeter returns to the

FIG. 1—THE VACUUM TUBE VOLTMETER CIRCUIT

C1—0.001-pfd. mica

Cg—0.001-pfd. mica

R1—10,000-0hm 6-watt wirewound
R3—1.04negohm l-watt
R3—8000-ohm lwatt
R4—15,000-0hm 10~vatt wire-wound
Rs—2000-0hm 2-watt wireawound

peak value of the unknown voltage applied to the
input of Tx.

The plate supply voltage for T is r.a.c. taken
directly off the primary of the power transformer.
The milliammeter in this circuit should have
high mechanical damping, so that the pulsating
current will not cause the needle to vibrate badly
and thereby make reading difficult.

METHOD OF OPERATION

To place the instrument in operation, connect
the 110-volt 60-cycle supply and operate switches
Sy and S;. When the tubes have warmed up, the
milliammeter should give nearly full-scale deflec-
tion. Next, tube R; should be made to operate
just above plate current cut-off by the adjust-
ment of Ry. Turn R to its position of zero resist-
ance. 7y will now be operating below cut-off.
Gradually increase the resistance of Rs until the
point is reached where the milliammeter reading
begins to drop off sharply. This represents the
point where plate current begins to flow in 7.
Increase the resistance of Rs until a reduction of
0.2 milliamperes is obtained. This adjustment,
which is slightly above cut-off, is necessary for
better sensitivity. Further increase of Rs will
reduce the sensitivity slightly, particularly on
low input voltages. This adjustment of Ry is not
critical, however, and once adjusted for a par-
ticular set of tubes, needs no further attention.
It may be well to check the adjustment at inter-
vals, however, as it will give a positive indication
that the voltmeter is operating satisfactorily, and
will quickly show up a dead “C” battery or
defective tube.

Lo
Ss

“false zero” reading. The reading of the
d.c. voltmeter will now be equal to the
peak value of the unknown voltage.
Assuming a sine-wave shape for the un-
known voltage, the r.m.s. value of this
voltage will be 0.707 multiplied by the
measured peak value. Where voltages
are being compared with one another,
with the same signal, the peak value is
all that is needed.

Hov 60nv

TYPICAL APPLICATIONS

An almost infinite variety of measure-
ments is possible with this instrument. It is espe-
cially useful in checking both the r.f. and audio
circuits of amateur transmitters, in which case it
performs the functions of a “modulometer,” as
described in the A.R.R.L. Handbook. It can be
used for checking directly positive-peak modula-
tion, for instance. In this instance an r.f. pick-up
with coupling to the transmitter’s output circuit
would be coupled to the “Input’’ terminals, Both
positive and negative peak modulation precent-
ages can be measured with the “Input’ terminals
connected across the load resistor of a diode
linear rectifier, as described previously in QST.
Further, the actual peak audio voltages (and,
possibly, r.f. voltages) applied to the grids of the
various tubes in audio amplifier circuits can be
measured, thus providing positive checking for
overload conditions that may be causes of
distortion.

Used as a device to indicate resonance, as in
lining up an if. amplifier in a superheterodyne
receiver, resonance will be indicated by the point
of greatest dip in the milliammeter reading. If the
voltage applied to the input is more than about 2
volts, it will be necessary to add some d.c.
counter-voltage with R;, in order to keep the
milliammeter deflection within the sensitive
range.

If it is desired to measure 60-cycle voltages
from the secondary of a transformer which is
connected to the same power supply as that
which supplies power for the v.t. voltmeter, it
will be found that a reading can be obtained only
by one certain connection to the input. If the
leads are reversed, no reading can be had. The
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reagon for this is that the plate supply of tube T
is not filtered, and fluctuates between zero and its
peak value, at double power line frequency. The
input connection to obtain a
reading must cause the input
voltage on the grid to reach its
positive peak at the same time
the plate voltage of 7 does.

CONBTRUCTION NOTES

Most amateurs will have
their own ideas on pauel lay-
out, and will want to appor-
tion the space to accommo-
date the particular parts which
they have on hand in their
junk box. A few pitfalls will
be pointed out, however,
which will leave no serious
obstacles in the way of plan-
ning and constructing, a satis-
factory v.t. voltmeter,

‘The original model was built into a cabinet of
plywood, measuring 7 by 10 by 6 inches, with a
7- by 10-inch bakelite mounting panel. To permit
circulation of air to cool the tubes, particularly
the Type 80, the back was left partly open, ex-
cept for wire screening. The Type 80 tube
‘should be placed away from the panel meters
to avoid heating them sufficiently to change
their calibration.

If the input wire to the grid of tube T is short
and direct, it will keep the capacity of the input
circuit low. At the ultra-high frequencies, appre-
ciable input capacity is undesirable.

The earlier T'ype 24-A tubes (old shape bulb)
will be found to he preferable. Several of the
newer tubes had plate current cut-off charac-
teristics which were not sharp. Tubes which
have been replaced in b.c. seis on account of
decreased cathode emission, will, as a rule, be
fully satisfactory.

Do not shunt Rs with a by-pass condenser. This
reduces the sensitivity of the instrument, and is
unnecessary, because only a very small value of
input voltage is reproduced in the output of T4,
due to the unknown voltage being balanced out
in the input by the d.c. counter-voltage. For the
same reason, tube shields are unnecessary.

The usual panel engraving can be dispensed
with by using a fine artist’s brush and white
enamel. A little patience will produce a com-
mercial-looking job. The enamel can be wiped
off easily while fresh, so that mistakes can be
corrected.

When the v.t. voltmeter is not in service, the
individual panel meters can be used independ-
ently. External connection to the milliammeter
can be provided by pup-jacks or binding posts
on the panel. The d.c. voltmeter can be used
by connecting to the binding posts provided
for the external d.c. counter-voltage source,

ILLUSTRATING THE COMPACT
ASSEMBLY OF THE AUTHOR’S
CONSTRUCTION

Note that the older Type 24-A tubes
are used and that the 80 is kept away
jrom the panel meters. ; ’

providing R, is set to include all its resistance.

This instrument possesses several advantages
in addition to those generally found in v.t.
voltmeters.

First. The ability to read
small voltages accurately seems
to be limited only by the ac-
curacy of the d.c. voltmeter,
plus the personal error in
reading its deflection. To test
this feature, a 60-cycle a.c.
voltage of about 8 volts was
placed across a tapped resist-
ance, which divided the total
voltage into increments rang-
ing from 0.2 to 0.5 volts each.
The sum of the measurements
of these fractional voltages
very closely checked the total
voltage measurement.

Second. Good sensitivity is
obtained. Sensitivity facili-
tates both accuracy and ease of adjustment, and
in this instrument is indicated by the relatively
large drop in the milliammeter deficction from its
“false zero” position when a swall voltage is -
applied to the input. In the original model, un
input voltage of 0.25 volts a.c. dropped the
milliammeter reading 0.2 milliampere, which
represents 4% of the 0-5 milliammeter scale
range. An input voltage of 1 volt a.c. dropped the
milliammeter deflection 1.0 milliampere, or 20%
of the scale range.

Third. There is no danger of damaging the
milliammeter by sudden changes in the input
voltage, or by accidental connections to the in-
put, as would be the case in most v.t. voltmeters
now in use. Any voltage applied to the input
reduces the milliammeter deflection, instead of
increasing it.

Stra

Colliers Magazine says that victims of hypera-
cusia can often hear a watch tick 30 feet uway,
18 times the normal range of hearing. What an
affliction for DX hounds!

-—W50V

Dust settling on newly painted or varnished
panels often dries in and mars the finish, While
this can be avoided to a certain extent by drying
the panels in a vertical position, the paint or
varnish then has a tendency to run. These diffi-
culties can be overcome by drying the panel face
down on the sharp points of three or four lath
nails which have been driven through a thin
piece of board and placed face upward on a table
or Hoor. Of course the usual precautions against
raising too much dust should be taken. —W9IPFQ.
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A Homemade World Time Clock

By Elmer Newell * W7AVM

have a clock in the shack which would show
the time in all the world zones as well as our
own. Only a clock which would show the time in

FOR years a pet desire of mine has been to

24.HOUR WORLD TIME CLOCK WHICH SHOWS
TIME IN ANY ZONE AT A GLANCE

A series of pointers, spaced an hour apart and revolving
with the hour hand, carry the names of the principal
cities in each time zone. The principal change which must
be made in an ordinary clock is the installation of addi-
tionallgears to reduce the hour hand geur ratio from 12:1
to 24:1.

Greenwich, Calcutta or Berlin at a glance and
without calculation would do. A combina-

between centers. This gave the necessary twelve
to one reduction between minute and hour hands.
To make this into a 24 to 1 reduction quite a few
changes were required:

The first 2 to 1 reduction was left alone. The
12-tooth pinion was removed from the shaft of
the 32-tooth second gear and a 16-tooth gear
from the spare set was pressed on in its place.
This was meshed with a 32-tooth gear also from
the spare set. The 12-tooth gear on the shaft
with this second 32-tooth gear is meshed with a
72-tooth gear from the spare set which acts ag an
idler. Any gear of the proper pitch and large
enough to mesh with the adjacent gears may be
used here as its only purpose is to cause the
proper direction of rotation of the hour hand. A
72-tooth gear on the hour hand sleeve meshes
with the idler, and the total reduction is the 24 to
1 which was desired. Without the idler the hour
hand would run backward, which probably
would be confusing.

Then the drawing instruments were dragged
out (but not from the junkbox) and a new face
for the clock, 14 inches in diameter and bearing
figures from 1 to 24, was laid out on smooth
white drawing paper. Incidentally, in drawing the
figures, much time and work may be saved by
taking a fairly large piece of glass and mounting
it with a light under it. A sheet from a calendar
with figures of a suitable size and design is placed
on the glass and the drawing paper on top of it.
After a little manipulation to locate the desired
figure in its proper position its outline can be

(Continued on page 84)

tion of an old, high-grade clock movement,
some extra gears from a duplicate clock,
the Handbook Time-and-Date Slide Rule,
and soine ingenuity and elbow lubrication
did the work.

The junkbox was found to contain an old
pendulum type master clock movement, of
excellent make and timekeeping qualities,
also a dummy works containing a duplicate
set of the reduction gears by which the
hour hand is driven by the minute hand.
Watchmaker hams will no doubt get some
laughs out of the terms used to describe
the various clock parts, for they have their
own terms and names for them.

The hour hand was formerly driven first
through a 16 to 32 tooth reduction, or two
to one, and then back through a reduction
of 12 to 72 teeth, or six to one, in gears of
smaller pitch but having the same distance

*2418 Aberdeen Ave., Aberdeen, Wash.

A CLOSEUP QOF THE HOURHAND GEAR ARRANGE

MENT IN W7AVM’S CLOCK

The idler gear to give the proper direction of rotation of the
hour hand engages with the gear on the sleeve directly back of
the pointer.
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Combined VK/ZL International DX Contest

1700 GT Saturdays to 1700 GT Sundays—Oct. 5-6; Oct. 12-13;
Oct. 19-20; Oct. 26-27, 1935

“Melbourne Centénary Contest,” R. H.

Cunningham, VK3ML, this year an-
nounces another contest for 1935, jointly spon-
sored by the Wireless Institute of Australia and
the New Zealand Association of Radio Trans-
mitters. The hours of operating have been ar-
ranged to correspond to the international DX
periods for both VK’s and ZL’s and limited to 24
hours per wecek as above indicated. An added
feature is a special bonus of 500 points for any
contact made with VK or ZL on 28 mc. There are
12 VK and ZL districts to be worked, so that the
greatest possible score multiplier is twelve in this
contest. Attractive certificates will be awarded
the leading contestants in each country, to the
winners of each licensing area in the U.S.A. and
Canada, and to each in the British Isles. A new
rule (13) will disqualify all hams trying to take
part who use a selfish, broad, or modulated note
such as some have persisted in using for contests
in the past.

Contacts will be confirmed by the use of six
numeral serial numbers with which all hams have
become familiar in A.R.R.L.’s annual DX tests.
Each operator allots himself a distinctive three
number group (between 111 and 999), consti-
tuting half the six figure serial number. The other
half, for the first QSO is 000. A number such as
might be passed on for the first exchange is 852,-
000, for example. In exchange a participant will
receive a similar number, and if there are numer-

Q-S A result of the success of the 1934 VK

als other than zero in the second half of the serial
it will show that other stations have been worked
before. The second half of the six-group serial
number is taken from the first three figures re-
ceived on the previous QSO, added to the station’s
own three figure group, which are always sent as
the first half of the serial number. The executives
of the N.Z.A.R.T. and W.LA. invite amateurs
all over the world to take part. Here are the
rules and conditions:

1. There shall be two contests:
() Transmitting;
(b) Receiving.

2. The Wireless Institute of Australia Contest Committee
shall be the sole adjudicators, and their rulings will be bind-
ing in the case of dispute.

3. The nature of the contest requires the world to contact
ZL and VE.

4. The contest is to be held from 1700 GT, Saturday,
October 5, till 1700 GT, Sunday, October 68, 1935, and
will be continued over the same periods on each of the
following three week-ends. The dates of the other week-ends
are October 12-13, October 19-20, and October 26-27, 1935.

5. The contest is open to sll licensed transmitting ama-
teurs and receiving stations in any part of the world. Un-
licensed ship and expedition stations are not permitted to
enter the contest. Financial members of the W.I.A. and
its affiliated societies and members of the N.Z.A.R.T. only
will be eligible for awards in VK and ZL.

8. Only one licensed operator is permitted to operate any
one station under the owner's callsign. Shouid two or more
operators operate any particular station, each will be con-
sidered a competitor, and must enter under his own callsign
and submit, in his log, the contacts established by him.
This debars persons from entering who have not a ham
license.

7. Each entry must be signed by each competitor as a
declaration of the above statement.

L.OG: VK/ZL INTERNATIONAL CONTEST, 1935

Name........coiiiiiiiiiiniiainiieinnninns Transmitter.............oo oot
Address. . ... ooviii e Inmput to P. A.. ... e
CallBign. .o covveersiiree i Receiver...... ..... e e,
Operatingat. .. ........... Typeof Aerial........... ... . c.;cceiuiiiiniannn
RS 17-1 10 W DU
Time | Band | Station Serial Numbers Signal Report Points
Date in KC. | Worked Claimed

G.T.
: Sent

Received

QSA T R

The following is a description of my Station

I hereby certify that I have operated during this contest in accordance with the rules laid down, have adhered ri

To be multiplied by
=G

¥ to

the regulations governing amateur radio in my country, and that the score and the points set out above are true and proper.
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8. Each participant will assign himself a serial number of
three figures, as detailed in the contest description. When
two or more operators work the one station, each will assign
himself a separate number, .

9. All amateur frequency bands may be used.

10. Only one contact with a specific station on each of
the bands during each week-end will be permitted.

11. Contacts may be repeated on each of the succeeding
week-ends with the same stations in accordance with Rule
10.
12. Each contact must be accompanied with an exchange
of serial numbers and signal strength reports, including:
readability, strength and tone.

13. HIGHLY IMPORTANT.The judges reserve the
right to disqualify any station whose tone report is con-
sistently given less than T8.

14. Bcoring: Three points will be allowed for every con-
tact completed with an exchange of serial numbers and
signal reports. A special bonus of 5§00 points will be given
for a 28-mc. contact; this is to be added on to the final score
after multiplying as in Rule 15.

15. Australian and New Zealand stations will multiply
their total score by the number of countries worked and the
atations outside VK and ZL by the number of Districts
worked in both countries; there being 12 in all, VK2, 3, 4,
5,6,7,8,9,ZL1, 2, 3 and 4.

18. No prior entry need be made for this contest, but
each contestant is to submit a log at the conclusion of the
test showing: Date, time (in (G.T.), band, station worked,
in and out serial numbers, in and out signal reports, and
points claimed for each QSO.

17. Entries from VK stations must reach the W.LA.,
191 Queen St., Melbourne, C.1., not later than December 1,
1935, and the foreign logs no later than December 31, 1935.
ZL entries must reach the headquarters of the N.Z.A.R.T.,

Box 489, G.P.0., Wellington, before November 25, 1935.

18. Awards: Attractive certificates will be awarded to the
station returning the highest total in each country; to the
highest scorers in each of the British Isles; and to the win-
ners of each district of U.S.A., Canada, Australia and New
Zealand. There will be no world winner.

19. Foreign stations should call CQ VK/ZL and the VK
and ZL stations; CQ DX TEST.

RECEIVING (FOR S.W.L.'s)

1. The rules for the receiving contest are the same as for
the transmitting contest, but it is open to members of any
Short-wave Listeners’ Society in the world; but only to
members of the N.Z.A.R.T. in New Zealand. No transmit~
ting station is allowed to compete in the receiving contest
too.

2. Only one operator is permitted to operate only one
receiver. .

3. The dates, scoring of points, and logging of stations
once on each band per week-end are subject to the same rules
es for the transmitting contest.

4. To count for points, the callsign of the station being
called, and the strength and tone of the calling station, to-
gether with the serial number and signal strength report
gent by the calling station, must be entered on the log.

5. The above items must be filled in before points can be
claimed, that is, it is not sufficient to log a station calling
CQ or TEST. Verification of reception must be made in
accordance with the conditions in Rule 3 above.

8. VK and ZL receiving stations cannot log any VK or
Z1 stations—only foreign stations. Foreign stations will
enter up only the VK and ZL stations heard.

7. The awards for the receiving contest will be similar for
the winners in the transmitting test.

8. Receiving logs are to be similar to transmitting logs.

Modulated Emissions Added to WWYV Stand-

ard Frequency Service

Standard Audio-Frequency Tone With 'Phone Announcements
on Wednesdays After October Ist

HE National Bureau of Standards pro-

vides a standard frequency service which

is broadcast by radio. Beginning October
1, 1935, this service is given on three days each
week, from the Bureau’s station WWYV, Belts-
ville, Md., near Washington, D. C. These radio
emissions provide a standard for scientific or
other measurements requiring an accurate radio
or audio frequency, or time rate, and are useful
to radio transmitting stations for adjusting their
transmitters to exact frequency, and to the
public generally for calibrating frequency stand-
ards.

On each Tuesday and Friday the emissions are
continuous unmodulated waves (c.w.); and on
each Wednesday they are modulated by an audio
frequency. The audio frequency is in general
1000 cycles per second. (There are no emissions
on legal holidays.)

Emissions on three radio carrier frequencies

are transmitted as follows: noon to 1:00 p.m.,
E.S.T., 15,000 ke.; 1:15 to 2:15 p.m., 10,000 ke.;
2:30 to 3:30 p.m., 5000 ke.

The emissions on 5000 kec. are particularly
useful at distances within a few hundred miles
from Washington, those on 10,000 ke. are useful
for the rest of the United States, and those on
15,000 kec. are useful in the western half of the
United States and to some extent in other parts
of the world.

During the first five minutes of the one-hour
emission on each carrier frequency, announce-
ments are given. For the c.w. emissions, the
announcements are made by telegraphic keying
and consist of the station call letters (WWV) and
a statement of the frequency; this announce-
ment is repeated every ten minutes. For the
modulated emissions, the announcements are
given only at the beginning of the hour; they are

(Continued on page 88)
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A Simple Neon-Tube Oscilloscope for

Amateur Use
An Inexpensive Means for Checking ‘Phone Modulation

By D. H. Vollmer* W6CQH

the amateur bands could be improved a

fot if a means was provided for the
féllows actually to see their signals (particularly
the 'phones) with apparatus that would not cost
too much, a simple oscilloscope was designed
which would respond to all of the required
frequencies, without using an expensive cathode-
ray tube.

Knowing that a neon tube responds to voltage
changes with negligible lag, and that the so-called
“Tunalite” (neon column tube) would serve the
purpose if it would only show both sides of the
wave, & neon tube was made up which would
start its glow in the center and increase the glow
both ways from center in proportion to the r.f.
voltage rise. Fig. 1-A is a drawing of the tube.
It has a diameter of 34 inch, length 4 inches.
‘The electrodes entering from each end are
glightly separated at the center. Now when this
tube is connected to the output tank of a trans-
mitter, as in Fig. 1-B, any change in carrier
amplitude will cause corresponding changes in
the height of the glowing column. But the
trouble here is that, though the glow column is
constantly cha.ngmg, it ap-

REALIZING that the QRM conditions in

.cies. Synchronizing is a simple matter of adjusting

the mirror driving-motor speed.

‘The photographs and diagram of Fig. 2 illus-
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FIG. 1—THE ELECTRODE ARRANGEMENT IN THE

SPECIAL NEON TUBE IS SHOWN BY A, WHILE B

SHOWS THE CIRCUIT CONNECTIONS FOR R.F
CHECKING

trate the construction and arra.ngement of the
unit. The uprlght that holds the tube is a piece
of 34-inch wooden dowel, the

pears to the eye not to be
changing, because the
changes up and down are
on top of each other. To
get around this trouble, it
was found that by viewing
the neon tube in a mirror
rotating on an axis parallel
to the axis of the tube, the
image of the tube would
appear to slide across the
mirror (which might be called
the screcen), giving a sort
of linear sweep. This solved
the problem.

The speed o