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WHAT! No Handbook?

Statistics show there are 120,005
people in the world interested in
amateur radio and short-wave
experimentation . . .

But

Our records show we’ve sold only

120,004 copies of the Handbook!

ARE YOU THE ONE WE MISSED?

Contains the answer

'

to every amateur

problem.

Indispensable to
every amateur (old or
new —we don’t c..are).

EIGHTH EDITION
By the Headquarters Staff of the A. R. R. L.

$1

Postpaid anywhere in the world

AMERICAN RADIO RELAY LEAGUE

WEST HARTFORD, CONN., U. S. A,




Audion

Here is a 10,000-watt water-cooled
oscillator, r.f. amplifier or modu-

lator, designed and built by DeForest
engineers.

This general purpose, high-power
tube is ideal for broadcasting or in-
dustrial applications. It is capable of
delivering upwards of 10,000 watts
and even to 20,000 watts output,
when employed in a suitable oseil-
lating or power amplifier circuit.
Fully interchangeable with the UV-
207.

An Audion for Every Purpose

From largest to smallest, from transmitting to receiving, from
standard to special purposes, there is always a DeForest Audion
available for your specific requirements. The DeForest Audion
line is a complete line of tubes. '

\

After All, There’s No Substitute for 25 Years® Experience

DE FOREST RADIO
COMPANY
PASSAIC, NEW JERSEY

WRITE for catalog on
DeForest transmitting
tubes for every conceiv-
able purpose. Also do
not hesitate to place
special transmitting
" and receiving problems
before our Engineering
Department.

Export Department
304 E. 45th Street
New York City, N. Y., U. S, A,




The New Jewell
Pattern 444
Set Analyzer

Ko other -instrumeny has’ ever ‘beoti
_ offered that so fully meets every need of
_theradio serviceman,

- Though the Jewell Pattern 444 Set
_ Analyzer makes many nicre tests than
__other service instrumerts, it is Tar easier
1o operate because it employs a direct

indicating selector switching system. The

left hand _knoh controls the left hand
- ACimete ’n] wThe center knob con-
- trols the I struimenti and the right
- hand knob s the. L,rld test. These
: :ixnobq opelate absolutelv- independently,

The Pattern 444 Set Analyzer  tests
v circuit in any receiver. 1t accurately
ecks “all tubes, including pentodes;
_vartable-mu, and two- dlld six-volt battery
tubes:

e Y ery part of this remarkable instru-

fient is built o stand yvearsaf the hardest
service. Shatter-proof glass meter covers,
sasily replaceable socket cable, and an

seXtra stfong carrying case are some of the

many ‘fedfures that assure  trouble-froe

: )erformam,e. :

;Outstandlng Features of the 444 Set Analyzer'

Checks every recéiver circuit. :
Tests all tubes, including pentodes.

‘Triple-range direct reading ohmmeter, with
battery voltage adjuster.

Triple-range rectifier type output meter.

Pm-Jack connections for test leads elimi-
nate inconvenient binding posts.

Grid test and ohmmeter battery carried in
panel assembly’ and replaceable without
~removing panel,

Mail the coupon for complete
information

J 31 YEARS MAKING aoc)o INSTRUMENTS ll

Meter scales protected by non-shatterable

glass,
Analyzer cable detachable at ‘panel.

Positive locking plug for four-prong socket
tests.

Battery. tover cap engraved with owner's
hame at no extra charge.

Backed by the Jewell Radio Set Data
Service,

‘JEWﬁLL ELECTRICAL, INSTRUMENT Co.
1642.C-Walnut Street, Chicago, I1l.

Please send me literature completely describ--
ing the Jewell Pattern 444 Set Analyzer.

Name.................‘................ :

Address .o civivsiadiie e i vasaea et &
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With Bradley Suppressors
No Shielded Ignition Cable Needed

Bradley Suppressors are special solid
molded resistors used by prominent car
manufacturers to provide individual re-
sistors for each spark plug and for the
common cable to the distributor on
radio-equipped cars.

They increase the resistance of the
high tension ignition system and mini-
mize. the disturbing oscillstions in the
ignition circuit which interfere with the
radio receiver in the car. When used

Bradleyunits

Bradleyunits are solid molded
vesistors unaffected by tempera-
ture, moisture or age.

Their accurate calibration,
greatmechanical strengthandper-
formance make themideal forpro-
viding correct C-bias,platevoliage,
screen grid voltage and for use as
grid-leaks and as fixed resisfors in
resistance-coupled circuits.

All onits are color-coded to

meet any radio set manufacturer's
specificafions.

‘ALLEN -BRADLEY CO.
108 W. Greenfield Avenue, Milwaukee, Wisconsin

with ‘suitable by-pass condensers in
other parts of the circuit, shielded igni-
tion cables are unnecessary,

They do not affect the operation of the
motor. The sturdy construction of Bradley
Suppressors adapts them for the severe
sefvice in which fhey are used. Heat and
moisture_ and .age have no effect upon
their pérforinance. They are the last
word for motor-car radio.

Bradleyometers

The Bradleyometer is a poten-
tiometer with approximately fifty
solid resistance discs interieaved
between metai discs.

The total number of discs can
be arranged in aécordonce with
any resistance-rotation curve.

One _or wore Bradieyometers
can be arranged to operafe with
one knob. Mixer controls, T-pad
and H-pad attenuafors and other
complex controls can be provided.

ALLEN-BRADLEY RESISTORS

Produced by the makers of Allen-Bradley Control Apparatus

Say You Saw [t in QST — It Tdentifies You apd Helps QST

Stop Interference on Radno-Equupped Cars

ype A, Single
Beadleyometer

t
AA, Double

radleyometer

Type AAA Triple
Bndleyomc(;p




Fastern Pennsylvania

Maryland-Delaware-District
of Columbia

Southern New Jursey

Wes New York

‘Western Pennaylvania

ndiana
Hentucky

chigan
Ohio
Wxsconsm

North Da.kota
South Dako

Northern anesota
Southern Minnesota

Arkansas’

Louisiana
Mississippi
Tennessee

Eastern New York
N. Y. C. & Long Island *
Northern New Jersey

Iowa
Kansas
Missouri
Nebraska

(,onnectlcut
Main

hastem Massachuaetta
Western Massachusetts
New Hampshire

Rhode Island

Vermont

Alaska

Sacramento Valley
Arizona
Philippinea*

San Diego,

San Joaquin Valley

North (,arolina
West Vlrglnla

Colorado: |
ttah-Wyoming

Alabama

Eastern Florida

Western Florida

Georgia-So, Carolina-Cuba-
isle-of-Pines-Porto Rico-
‘ Virgin Islands

Northern Texas
Oklahoma
Southern Texas
New Mexico

Maritime

Ontario

7 _Quebec

%lrli:&:%a Columbia "~

Manitoba
Saskatchewan

Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT A. R R L.

W3GS

WOESA
- W6DPJ

W4AHP
W4HY
W4MS

WA4SS

VE2AC

VE4EC
VESAL -~

VEAB
VEIFE

ATLANTIC DIVISION *
Jack Wagenseller Box 338

2305 N. Pulaski St.

Harry Ginsber;
A E 1302 Keswick Ave.

Robert Adama, 3rd
hn R, Blum

{{0 44 Seward St.-

bert Lloyd 175 Allegheny Ave,
(}'EN’I‘RAL DI1VISION .

Fred J. Hinds 3337 Oak Park Blvd,

(aeorge Graue 824 Home

Ve,
Wathen. IIL Mockmgbud Valley
J Stephenson 8840 Monica Ave,
Harry A. Tummonds 2073 West 85th St.
C. N. Crapo 2111 E. Newton Ave.

DAKOTA DIVISION

Guy L. Ottinger
Howard Cashman

326 6th Ave., So.
121 N. bpnng Ave.

Raymond Weihe E. 3rd

Herman Kadloff R.2, Box 15
DELTA DIVISION

H.E. Velte 315 No. ackson St.

F. M. ts, Jr. 1716 Parl Ave.

W‘nllxam(: Bodker 208 W, Elm

James B. Witt 832 N. l«lfth Ave.

HUDSON DIVISION
H, J. Rosenthal
Wm, J. Warringer
A. G. Wester,
MIDWEST DIVISION
George D, Hansen Box 27
. H. Axms 915 Lincoln Avé,
. B. 8010 Mercier St
bamuel &.. Wallace Green St.

740
767 East 137th St.
50 Princeton St.

NEW ENGLAND DIVISION

7 Unjon Ave.

Frederick Ells, Jr. L Unio
30 Norfolk Rd.

ohn W, Singleton
. W. Weeks
Leo R. Peloquin

V. W, Hodge 227_ Ma.m
N. H. Miller 25 Phillips St.
Ctayton Paulette Box 17

NORTHWESTERN DIVISION

‘Wilson U. S, LHT Fern
422 Antone St.

Route i1, Box 247
912 No. Ainsworth St.

W. B,
Oucar E, Johnson
W.

Wnbur s Llaypool
Eugene A. Piety

PACIFIC DIVISION
L. A. Walworth
Keston 1. Ramsay
H. E. Nahmens
F. J. Quement
Walt,er Frates

2737 Ferdinand Ave.
1151 Buena Vista Ave,
1503 East 63rd St.
1348 .Hanchett Ave,

. 439 62nd St.

Bane 262 Castro St
Paul 'S. Farrelle 1326
g‘rne-t‘k Mendozg 1434 East Madison St.
Harry A, Ambler 4101 Hamilton 5t.
E. j. Beall Box 246

ROANOKE DIVISION

H. L. Caveness State College

g. F. Wohlford 118 Cambridge St

~. 8. Hofiman, Jr. 126 Washxng:on Ave.,
hantal

ROCKY MOUNTAIN DIVISION

HEdward C. Stockman 618 So. Williams St.
C. R, Miller 134 E. 2nd North St.

SOUTHEASTERN DIVISION

Robt. B, Tmy, Jr. 516 Cloverdale Rd.
E. M. Win 2144 Rosselle St.
Edward J. (.olluu 516 North Patafox St.

J. C. Hagler, Jr. 2424 McDowell St.
WEST GULF DIVISION
Roy. Lee ‘Taylor 1614 St, Lonia Ave,
W, ntry 338 N. Pot er St.
HC bherrod . 4315 La Branch St.
Leavenworth Wheeler, jr. Box 33
MARITIME DIVISION
A. M. Crowell
ONTARIO DIVISION
C. D. Lioyd
QUEBEC DIVISION
Alphy Blais
VANALTA DIVISION

69 Dublin St,
22 Jackson St.
Box 221

Fred Barron Warwick Apts,, 95th St.

J. K. Cavalsky 4868 Blenhelm St.
PRAIRIE DIV!SION

ohn L, Green

W. J. Pickering

115 Furby St.
514 19th St. W,

 Red Hil

Baltimore, Md.
Eaddon Heights
Emsworth (Pgh) Pd

Berwyn

Fort Wayne
Louisviile
Detroit
Cleveland
Milwaukee

Jamestown
Sioux Kallg
Delano

Sleepy Eye

Little Rock

Shreveport
ackson
<noxville

New Rochelle
New Vork City
Maplewood

Salix
Topeka
Kansas City
Clarks

N orwalk

achias
(,heatuut Hill
Worcester
Claremont
Providence
North Troy

Ketchikan
Sandpoint

Red Lodge
Milwaukee
Tacoma

Honolulu

Reno

Long Beach

San Jose

Qakland

San Franciaco

Sacramento
(_l;?enix L P,
“alauan, Laguna, P. I,
San Diego

Newman

Raleigh
Roanoke
Wheeling
Denver
Prove, Utah

Montgomery
acksonville
‘ensacola

Augusta

Ft. Worth
Shawnee
Houston
Valmora

Halifax, N. 8.
St. Thomas
Thetford Mines

Edmonton
ancouver

Winnipe,
Prince A?hert

*Officials appointed to act until the membership of the Section choose permanent SCMs by nomination and election,

5




_ The
American
Radio
Relay

| eague

DIRECTORS

President
HIRAM PERCY MAXIM............. WIiAW
Drawer 2102, Harttord, Conn.

V'ice-President
CHARLES H. bTEWARI ............. w3zs
t. David’s, Pa.

. . Canadion General A!anager
ALEN. REID. . ... iieiimna.  van,. VEZBE

Atlontic Division
}:.UGE.NE C. WOODRUFF.........., WECMP
234 W, Fairmount Ave., State College, Pa.

LOREN G \\INIC)"S'TZ Division. | weGz-wsze
COREN G, WINDORL ..o e v, Z-W
1375 Franklin Ave., Colimbas, Ohlo

. Dakota Division
CY. L. BARLER . ..r.‘..‘......W‘)EGU
enmng, "Minn

Delta Division
M. M. HILL ..................... VWSEB
O, Box 274, Natchitoches, La.

Hudson Division
A, LAEASSETTE ALSH.. ............. W2BW

Midwest Division
H,. W. EERR v ovvviarvasina, WIDZW-WIGEP
ittle Sioux, iowa

New England D
bREDERICh BRSO Dn - wisle
ne

Northwestern Division

K. wW. WEINGAR TEN. o v e WI7BG
9 No. 24th St,, Tacoma, Wask.
Pacs, ific Division
ALLENosli BABCOCK...v. .o i, W6ZD

Market bt boutheru Pacific Co.,
an Francisc

Roanoke Dunsnm
w. TREDWAY GRAVELY .......... ..W3BZ
ox 245, Danville, Va.

ockY. Moumam Division
RU&SELL J AN A WOAAB
9 So. ();den bt Denver, (,olo

v érmlhzaslern Division WAZA
HARRY F, DOBBS. . ... c0oriiinsin s
292 Spnng St ., N.W., Atlanta, Ga.

Wess Gulf Division
FRANK M CORLETT,. o cvarmianans
5 Catherine St., Dallas,

o HE AmericaN Rabrio
Reray Leacue, Inc., is 2 non-commercial association
of radio ~amateurs,” bhonded for the promotion &f
intefest il Amateut radio communication and experi-
mentation, for the relaying of messages by radio, for
the advancement of the radio art and of the public
welfare, fof the representation of the radio amateur ia
legislative matters, and for the maintenance of fra-
ternalism and a high stardard of conduct.

R is_an incorpotated association without
capital stock, chartered under the laws of Connecticut,
Its affairs are governed by a Board of Directors,
elected every two years by the general membership.
The officets are elected of appointed by the Directors.
The l.eague is noa-commetcial and no one commer-
cially engaged in the manufacture, sale ot rental of
tadio apparatus is eligible to membersh1p on its board,

».»» » » 2Of, by and for the amatéur,” it numbers
within its ranks practically evety worth-while ama-
teur in the world and hasa history of glorious achieve-
ment as the standard-bearer in amateur affairs.

» » » » » Inquiries regarding membetship are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmitting
station and koowledge of the code are not prereq-
uisite. Correspondence should be addressed to the
Secretary.

)
OFFICERS

Prestdent W om o HIRAM PERCY MAXIM, W1AW
: Hartford, Connecticut :

Vice-President » » » CHARLES H. STEWART, W3ZS
St. David’s, Pennsylvania

Secrétary s » » » » KENNETH B. WARNER, W1EH
West Hartford, Connecticut

Tredsurer » » » » » » » ARTHUR A. HEBERT, W1ES
West Hartford, Connecticut

Communications Mgr.» F. EDWARD HANDY, W1BDI1
West Hartford, Connecticut

General Counsel » » » » %% » »» PAUL M. SEGAL
1010 Shoreham Building, Washington, D. C, =

Address All General Cotrespondence to THE EXECU-
TIVE HEADQUARTERS at West Hartford, Connecticut




e EDITORIAL -

WITH Secretary Warner busily engaged in Europe as a member of the United

States delegation to the Copenhagen C.C.LR., it falls to the lot of the assistant
secretary to pinch-hit on the editorial page this month.

We'd like to talk a bit about that editorial of "'KB's" last month; the one, you will
remembet, in which he mentioned some of the things that a League member gets when he
signs on the dotted line. Many of those benefits are of an indirect nature, accruing auto-
matically without further participation on the part of the members themselves and taken
more or less for granted — as indeed they should be ~— as primary reasons for the creation
of a codperative organization. In this class are such things as technical development pro-
grams, QST, and representation of amateur interests at Washington and at international
conferences. But. it isn't about these we want to comment; instead, we have in mind
other benefits which also are the outgrowth of organization and which are created and
maintained for the individual member, but which accrue to him only if he takes ad-
vantage of them.

We are reminded of a passenger we noticed last summer on a transcontinental train
trip. So far as we could observe he spent all of his time, except for brief trips to the diner,
sitting in his Pullman sleeper seat, gazmg listlessly out of the window hour after hour.
Now a three-day trip on one train is no fun; it is, in fact, a darned tiresome ordeal.
Recognizing this, the raiiroad company does evervthmg it can to relieve the monotony
and provide diversion for the passengers. There is a spacious club car, with its easy chairs,
magazines and writing desks. Cool drinks can be had on hot afternoons. There may be a
radio set, a barber shop and even a shower bath. All these are avialable to you when you
buy your Pullman ticket. Without them a transcontinental train trip would be some-
thing to take once in a lifetime —— but only once. Our friend across the aisle, however,
apparently didn’t know about them, didn't make use of any of these facilities provided
for his comfort, and as a result had a thoroughly miserable time of it.

We have an idea some of our League members are in much the same situation. For, in
addition to the indirect benefits of League membership already mentioned, there are
many direct and personal benefits which are provided for the individual member, created
and maintained solely to enable him to get more enjoyment from amateur radio. The
point we want to make, however, is that whether or not he takes advantage of them is
strictly up to the individual.

Our Information Service, for instance, can be of help to you only if you write us out-
lining jyour particular problems. The Communications Department may cook up a con-
test, but it is up to you to enter it if you want to enjoy the keen sport that characterizes
such things as the all-sections sweepstakes or the international contest. The A.R.R.L.
Standard Frequency stations provide matker transmissions of known accuracy — but
you have to listen in on them yourself if you want to calibrate that receiver or frequency
meter.

Thete are other less-known ways in which headquarters can help, too, if you will
only let it. Perhaps you want to form a radio club in your city and are wondering how to
go about it. Write us; we can help. You may have the club, but need a constitution. We
have a model constitution written especially for ham radio clubs — it’s yours for the
asking. Is your gang planning a hamfest or a convention? Let us help with time-tried

I

August, 1931 ' 7




advice that may save your committee many shekels and mean the difference between
financial failure and success. Your town council, perhaps, is'threatening £o pass a local
" ordinance that will interfere with the operation of your amateur station, Drop us a line
about it; we've had vears of experience with such things and know the best ways to
combat them. About. this time of the year some of the more fortunate members are
planning trips abroad. Give us a shout -— we can tell you what the chances are of operat-
ing a portable set where you are going and can advise you how to get in touch with
foreign amateurs. If you are one of our foreign members coming to America, write us
betore you start; we'll arrange introductions and tiv to make your stay as pleasant as
possible.

In other words, League headquarters is more than a place where your membershlp is
entered on the records, where QST is made up, where Warhér * ‘takes off” for trips to
Washington and Copenhagen and The Hague on behalf of amateur welfare, and where
the directors meet every year to formulate League policies: It is all of these, yes; but it
exists also to afford the maximum possible return to you as a member, a place where you
can go freely and frequently for assistance and advice on-any matter pertaining to you

as an amateur.

Learn to zse your membership in the League.

&

- A. L. B.

In This Issue

Paul S. Hendricks, whose story on the W1XP transmitter
appears in this issue, is the very same Paul Hendricks who
spent the year 1928 at” @S8T Headquarters working in the
laboratory on Technical Development Program problems.
Prior to that, Hendricks spent his summers at WiCCZ,
where there ix still muéh evidence of hiy skill in dgs"u,;n‘ing
and building luxuriousilooking equipment., The "winters
at that period were spent at WHADM, Rocbe\tpr On leaving
ST, Hendricks joined the radio group at Colonel (ireen’s
estate near New Bedford, where he has been immersed in
the various research problems under way. Not entirely re-
linquishing his active interest in Mr. E. C. Crossett’s
W1CQZ until the end of last summer, Paul wag able to g
all the old and new receivers, transmitters, power supplie
and control gadgets installed in the new station roow. This
WICCZ, by the way, is quite the hnebt a,mateur atatlon e
have cover seen.

Robert Brooke, when not ‘“‘hamming,” is Chief Engineer
of WRHM at Minneapolis, Minn. The portable receiver
which he describes in this issue has been much admired by
amateurs in the (Gopher State. At a rerent banquet at
Duluth, the receiver, dragging in a variety of signals, was
passed around for the gang to see and hear, Evidently it
made & fine showing.

James L. (*Single-Dial”) McLaughlin attained fame
(if not fortune) in the halcyon days of Super-Iodynes and
such upon the publication in QST of his articles deseiibing
single-control super-heterodyne and neufrodyne receivers.

- That was 1924! Professfonally, his career has landed him in

#ueh” jobs as Chief Engineer for Precise Manufacturing
Company; Assistant Art Director at Roxy’s Theatre and
Chief Engineer of Aviation Station WRNY-W2XAL. He
is. now busy. with the last-mentioned. In between times,
McLaughhn has pounded mtch brass.

Fred I, Anderson, responding to our renuest for details,
says: “L am not a ‘ham,’ not an 'op’--7iuerely a sort of
fence-aitter on the side lines, looking on and siying nothing
for the most part, but occasionally breaking into advice. [
tind that exploring radio regions with a slide-rule much more
fascinating than solitairé, Last fall a fiction story of mine
in the Safurday Evering Post, “The Two Martimoz," was so -

. gatirated with Q87! lingo that, I think, most of the active

mémbers of A.R.R.L. wrote in asking whence the QRM.

* { think you had better put me down as ah amateur farmer

living on the banks of the Farmington in company with a
personal hydro-electrie outfit whose commutator ripple is
readable for 50 miles.”

Louis F. Lauman, Jr., explains that the erystal oven
deseribed in his article was the last of a series of four, The’
first three Tdiled to fill the bill. It is now used in the twenty-
gixth transmitter which Lauman has built for himself since
he first acq:ﬁred an amateur ticket in 1927. The present rig
has an 852 in the final stage with room on the rack for a
204-A. The idea of the oven, be says, was taken from
WIMK’s,

8
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Duplex Phone on 56 Mc.

A Portable “Five-Meter” Transmitter Using Pentode Modulators; Further Notes

on 56-Mc. Experiment

By Ross A. Hull, Associate Editor

paratus, the firmer does our conviction
become that it* all has n wvaluable and
completely practicable application in the field of
ordinary amateur radio communication. During

THE more we ‘“monkey” with 56-me. ap-

was planned that the new transmitter should be »
companion to the small receiver deseribed in the
July QST and equally suited for operation in re-
mote spots. It had to be small, relatively light,
completely relisble, operative from low power and
at the same time immune from the jolts and vibra-

56-me. experimental contact
over periods totalling many
days. In the work there have
heen disappointments (enough
of them to keep our enthusi-
asm within reasonable limits),
hut the ease with which reli-
able short-haul phone commu-
nication is maintained with
radimentary equipment and
very low power is a constant

In one town we know about, seven or
eight members of un active radio
club converse nightly and at great
length on a variety of subjects. Their
total power consumption must be of
the order of four or five kilowatts and
their local “‘rag-chewing” (on the
3500-kc. band) must reach the far
corners of the globe. Imagine what
power would be saved and what
avidespread interference would be
avoided if these fellows operated on
the 56-mc. band! It can be done —
and we think it will.

tion it would certainly receive
in being moved from one oper-
ating location to the next. The
complete unit is to be detailed
later in this article. Funda-
mentally, it consists of a low-
powered push-pull oscillator,
plate-modulated by a puir
of pentodes in parallel. In the
first experiments, the trans-
mitter was supplied with plate

source of delight. Of course,
as we have stated, there is

— Editor. power by a small dynamotor

really nothing new about it.

“Five-meter” communication has been known
for many years and doubtless some of it has
heen quite reliable. But, speaking generally, it
has been o thing of the luboratory characterized
by tricky circuits and
much in need of deli~

driven from the car battery.
With the 300 volts available,
a respectable output could be obtained and a
series of tests was immediately planned. During
the construction of the transmitter, CGeorge
Grammer had rigged up an experimental
super-regenerative

cute handling. To-day,
we bhelieve, 56-me.
working is ready to be
hauled out of the lab-
oratory by amateurs
who can visualize its
worth and to be in-
stalled as oune more
special tool in the am-
ateur communication
factory. ’
Last ‘'month g series
of receiving tests were
run with the receiverin
an automobile and the
transmitter at Head-
quarters. Since the [ast
OST was put safely to
bed, experimental work
has been resumed with the idea of checking up
on “‘two-way’ communication and investigating
the possibilities of ‘“duplex.” To permit this, a
second transmitter and receiver were needed. Be-
cause an automobile had proved so convenient for

“range’” tests and the eomparison of locations, it

and bolted to it.

A COMPANION FOR THE SUPER-REGENERATIVE
RECEIVER: THE COMPLETE 56-MC. TRANSMITTER
Ordinarily, this unit is mounted on top ef the receiver

receiver, and with
this completing the
foursome i, was only a
matter of minutes be-
fore two-way commu-
nication was estab-
lished. This, of course,
proved to be of tre-
mendous advantage in
the conduct of tests.
Rapid changescould be
made at both stations
and reported on at all
times, whereas in the
past it had been neces-
sary for the automobile
crew to return to the
office or to telephone
from some town in or-
der to exchange notes.

At this stage, several trips were made in the car
to points six or seven miles from the home trans-
mitter. Because of the non-existence of amateur
mobile licenses, transmission could be attempted
only with the car stationary. Completely satisfac-
tory signals were received from it, however, and
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no particular effort was required at the office sta~
tion to retrieve the gignal at each stop. The low
power and small antenna of the automobile sta-
tion appeared to he offset by the larger receiving
antenna at the office, with the result that simi-
larly satisfactory signals were received at both
stations, In transmitting over undulating country
it was soon found that from locations in pro-
nounced valleys the signal from the car dropped
ag abruptly as the signals received in it, whereas
the climb to a point on the crest of even a diminu-
tive hill immediately provided better signals at
both ends of the link,

Just as soon as the effectiveness of both installa-
tions had been shown, an attempt was made to
work ‘“duplex.” This involved setting one trans-
mitter near the 56-mec. end of the hand and the
other near the 60-me. end. Surprisingly, the inter-
ference in both receivers from their companion
transmitters proved to be negligible, The only
“snag " was severe interference in the automobile
receiver from sparking at the brushesof the plate
supply dynamotor. Experiment with our particu-
jar machine soon led us to decide on rearrange-
ment of the transmitter to allow operation from
batteries. But even with the handicap of the dyna~
motor interference, duplex working was readily
possible over distances up to a couple of miles. Not
afew hours of ““chewing the fat’’ passed before we
could get used to the novelty of conversing with
the office from some back road as effectively ag if

MINUS THE OUTER SHELL
The transmitter unit fitted with Type 47 modulators

we had had a connection through the telephone
exchange. George Grammer, who operated the
“office’”” station hour after hour, showed evidence
of inexhaustible patience through it all.

During this period we had planned a trip to
Round Hill and Cape Cod where, we knew, some
56-me. activity was to be found. Paul Hendricks
of Round Hill had lately been visiting Hartford,

arnd tales of our 56-me. stunts had gone back with
him. On the day after our arrival at Round Hill,
we drove over to Wianno (on Cape Cod) where
we found, at Mr. E. C. Crossett’s fanied W1CCZ,
a fine 56-mé. outfit all ready to shoot. In that
“Ham’s  Heaven’ {which fairly hristles with
861’s, 849's and the like) John Dyer had arranged
& push-pull oscillator with Type '52's modulated
with a pair of 849’s. In addition, he had built up a
couple of super-regenerative receivers for the
same band. Needless to say, the day was spent
driving over that corner of the Cape checking and
rechecking his signals. Strangely, the flat-wooded
country of the Cape did not come up to our ex-
peetations. We had hoped that it would be almost
ideal for the work but found instead that in every
small valley and in the heavily wooded parts
signals dropped sadly. Finding that the signals
from W1CCZ dropped behind the noise “back-
ground” at about 15 miles, we decided that flat
country was not necessarily good for 56-me. unless
both transmitter and receiver antennas projected
well above houses and trees.

- On the return trip to Round Hill that evening,
we held a continuous watch for WI1CCZ while
John Dyer kept the transmitter on the air,
Though we have no definite information, we
imagine that John must only now be recovering
from the effects of that three-hour talking bout.
His signals, maximum strength for the first 12
roiles, dropped irregularly from then on. At about
17 miles they sank out completely. From this
point to New Bedford the road was particularly
jammed with tourist traffic, and even if there had
heen signals they would surely have been
drowned in the ignition QRM. On arriving at
Round Hill (about 37 air miles from Wianno and
half across water) we heard nothing of W1CCZ
with the car parked outside the radio shack.
Having & sneaking suspicion that the signals
simply must have been flitting by overhead, we
rigged the receiver indoors and hitched it to the
standard. 3500-ke. antenna at WIAXV — and
Presto! W1CCZ was there full blast, still talking
but very hoarse. After telling him this via 3500-ke.
phone, we then proceeded to work him **duplex”
with 3500 ke. one way and 56,000 ke. the other.
Beeause of the Jimited distance and poor condi-
tions, W1CCZ’s 56-me. stuff was considerably
better than his transmission on 3.5 me. Further
tests the next morning showed that the height of
the receiving antenna was quite critical. With
anything lower than about 30 feet there were
absolutely no signals. With the antennas higher
than about 50 feet, the signals could be heard and
read across the room. All of which is just a check
on one of the few things we do know about 56-me.
work — that though it is not essential to “see”
the transmitter in order to receive from ity the
intervention of large objects (particularly” the
edarth itself) is certain to play havoc with the
signals. Bxperiment since the return to Hartford
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has been concerned chiefly with the modification
of the transmitter for battery operation (so to
avoid the interference from sparking dynamotor
brushes) and the checking of its performance
at amateur stations around the town. As now
operated, the four tubes of the transmitter
draw 45 ma. at 135 volts and its perform-
ance naturally sutfers by comparison with that
of the higher-powered installations. Neverthe-
fess, it still is capable of putting a fat signal
aeross town even when four or five miles of odd
houses block the view. In cases where it is not
necessary to depend upon bhattery plate supply,
it is obviously poor economy not to take power
from the mains, It is only natural that the higher-
powered version {operating at 300 volts) should
be easier to handle and capable of producing z
better signal. Because of this, we will describe the
set as it was originally used, then mentioning
those alterations which were made to allow the
outfit to work satisfactorily with a battery plate
supply.

From the illustrations, it will be seen that the
transmitter has s somewhat similar appearance
to the super-regenerative receiver deseribed in
last month's QST. This is because the chassis of
both units are almost identical. The only differ-
ence in the transmitter frame is that the base
plate is 9 inches instead of 8 inches from front to
rear. The idea in making the chassis similar, of
course, was to permit both transmitter and
receiver to oceupy similarly small metal boxes.

In planning the transmitter, we decided to
depart as little as possible from normal practice so
as to be able to demonstrate just how conven-
tional and how simple a 56-me. transmitter can
be. We could have branched off into some dizay
unusual circuits and we could have made an at-
tempt to incorporate a handful of unusual ideas.
Such a course probably would not have resulted
in any worthwhile improvement in performance,
however.

In view of the splendid results which had been
obtained with a modulated self-excited oscillator,
we could see no reason for introducing the com-
plications of an oscillator-arplifier system at this
stage of the game — particularly in view of the
desirability of conserving space. We did think,
though, 'that a departure from the conventional
modulator practice could be made with advan-
tage. Experiment soon showed that pentodes in
place of triodes as modulators would allow the use
of a decent microphone without a speech ampli-
fier tube, and that they would give us a reagon-
ably high percentage of modulation without
dropping lower the already very low oscillator
plate voltage.

After, considerable experiment, Type '71-A
tubes were decided upon for the oscillator and
Type '47 pentodes for the modulator. For the
oscillator, the now famed “TNT” (fixed-tune
grid) circuit was used with apparently complete

P
—
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+H.V, ~A-HV.+C +A

FI1G. 1.— THE COMPLETE CIRCUIT OF THE 56-
MC. TRANSMITTER

Cy— Type 406B 25-plate Cardwell receiving condenser
with stator split und plates remorved to gire 5
stator and + rotor plates in each section.

Ri — 50,000-0hm Electrad wire-wound resistor.

R:, Ri— 2-ohm fixed filament resistors for Type ’47
;nodulators: 12-0hm resistors for T'vpe ’33 modu-

ators.

Ly =5 turns 1 inch inside diameter of Vg-inch diameter
copper tubing or wire.

L: Li— One turn cach 34-inch diameter of similar

. conductor.

Ly~ 7 turns spaced V3 inch of 22 d.s.c. wire on Va-inch
bakelite tube. Adjustment of turns and spacing

. may be necessary. .

R.F.C. — 35 turns of 30 gauge d.s.c. wire on former 5:16-
inch diameter. Turns spaced approximately
twice diameter of wire.

M.T.— Microphone transformer made from old audio
transformer with primary removed. New primary
of 300 turns of 30-gauge d.s.c. wire. A split pri-
mary of 600 turns would serve for double-button
type microphone.

CH. — Type 244 Silver-Marshall choke. Any similar
choke rated at 150 ma., 20 to 30 henrys, would be
suitable.

Vito Vi— See text.

satisfaction. To the amateur who has read James
Lamb's article in the July QS7T, no further details
of it will be necessary other than that contained
under Fig. 1. For the modulator, the conventional
practice is followed. The only point of interest is
in the necessary connection of the auxiliary grids
to the plate supply side of the speech choke.
Operating at 300 volts, these tubes are somewhat
overloaded. This has not proved harmful, how-
ever, particularly when the control grids are
slightly overbiased. It would be an advantage,
possibly, to provide an auxiliary grid voltage
lower than the plate voltage instead of depending
on high control-grid bias to limit the plate current.
This method was avoided in the present instance
simply because of the complications it would have
incurred. An examination of the characteristics of
the Type "47 shows that at a plate voltage of 300,
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- four rotor plates in each

with a control-grid bias of 20, the two tubes are
capable of giving approximately 60 per cent
modulation of the output of two Type ‘71
operated at the same plate voltage and with a
plate current of approximately 80 ma. These are
the conditions under which the tubes were oper-
ated. They are far from those specified by the
tube makers, of course, but
they have not resulted in
any tube fatalities to date.

In view of the similarity
of the chassis of this trans-
mitter and the super-re-
generative  receiver, little
need be said about it. As in
the receiver, the radio-fre-
quency components and
wiring are all abgve the
base, with the audio appa-
ratus below. In the illustra--
tions it will be seen that the
two tubes of the oscillator
are immediately behind the
panel and mounted in ordi-
nary tube sockets. Behind
them is the split-stator con-
denser made up from a Type
4068 Cardwell. As modified,
it has five stator plates and

section. It is so mounted in
aluminum angles that the
shaft runs laterally. A slot
in the end of the shaft and
8 hole in the “can” allow
the condenser o be set

with a serewdriver. Behind THE R.F. COMPONENTS AND MODU-

speech choke af the right front; the grid leak on
the left side and the three control switches on the
front panel. The switches serve to open or close
the filament, microphone and plate cireuits. The
remainder of the patiel, ag can be seen in other
photographs, is devoted exclusively to the small
0- to 200-ma. meter which reads the total plate
current of the four tubes.

Yaxley fittings are used
for the supply leads - of
which there are just four.
Four-wire shielded cable has
been fitted in place of the
usual Yaxley cable. Obvi-
ously the original cable
eould be used instead.

The metal cases for both
transmitter and receiver
were made up to permit
satisfactory suspension of
the units in an automobile
or airplane. -‘They are, of
course, unnecessary for most
amateur work and since the
details of their construction
are made eyident in the
illustrations it is unneces-
sary to describe them. In
operation, the two units
are serewed together — the
transmitter on top of the
receiver — and the whole
suspended with  rubber
straps.

In operation, the trans-
mitter is just about the
acme of simplicity. It has

the condenser and mounted LATOR TUBES: A PLAN VIEW OF THE been dismantled and set up

directly on its terminals
with lugs is the tank induc-
tance. The feeders or antenna are coupled to it
inductively with the aid of a split two-turn coil
mounted on insulators. The particular insulators
used were of lsolantite. G. R. sockets, through
brass angles mounted on these insulators, serve
as receptacles for plugs on the feeder or antenna
Jeads. Two three-quarter-inch holes in the “can”
allow for their passage. Because of their height
and the limited space, the modulator tubes fit in
sub-panel sockets of the type used on broadecast
receivers. The sockets are available in most radio
stores. The radio frequency choke, described

. under Fig. 1, is mounted under the tank condenser

- above the base. The only remaining apparatus
on top of the base is the fixed-tune grid coil. It is
wound on a piece of I4-inch bakelite tubing
supported with machine screws.

On the underside of the base, the arrangement
becomes somewhat haphazard. Reference to the
photograph will show the supply cable connector
plate at the left top corner; the microphone trans-
former between the two modulator sockets; the

TRANSMITTER

scores of times under all
: sorts of conditions and has
yet to fail to put out signals of reasonably
decent quality. Plate voltage {depending on the
condition of the dynamotor batteries) has varied
from 200 to 300 without seriously unfavorable
consequénces at the receiving end. The one
important point in first setting up the ousfit is to
adjust the grid coil so that the point of minimum
plate current (as the tank condenser is varied)
occurs at the desired working frequency. Then,
in adjusting for maximum output with the an-
tenna, it is merely necessary to tune the tank
condenser carvefully until the plate current flips
up to a sudden peak. The ordinary antenna or
feeder mieters would not respond to the very small
currents to be expected in this case.

In order that the oscillator will provide a
suitable plate load for the modulators, it is nec-
essary that the plate current of the oscillators be
somewhere in the region of 80 ma. Adjustment of
the grid-leak resistance or of the antenna coupling
may be necessary to bring the plate current to the
right value,

12
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Tt is perhaps unnecessary to say that any well-
filtered plate supply of about 300 volts is suitable
for the transmitter. It is essential, of course, that
the supply apparatus be capable of a continuous
load of about 140 ma.

Because the antenna problem for 56 me. was 50
thoroughly outlined last month, it is unnecessary
to do more than describe the

percentage of modulation is obtained similar to
that with the lurger tubes.

The only essential alterations necessary to ob-
tain these working conditions are to change the
values of the filament resistors R, #; and to
reduce the modulator bias. In some cases an
adjustment of the oscillator grid leak may be

necessary, but we found that

small affair used on the car.
In the work, the set was
slung behind the front seat
of the sedan and feeders
were run through the win-
dow to a quarter wave cop-
per rod mounted on the
gpare tire on the front fen-
der. This antenna, of course,
was operated agaiust the
frame of the ear as ground
and was, therefore, ‘‘cur-
rent”’ fed. This necessitated
half-wave feeders with one
connected to the antenna
and the other to the frame
of the car. The arrangement.
is shown'in Fig. 2. The pro--
cedure in determining the
correct length of antenna
involvesithe use of the same
old formula,

Length (feet) = e
‘ 'req. (ke.)

And now for the modifi-
cations for buttery opera-
tion, To limit running costs
it was decided to use not
more than 135 volts of plate
supply. Experiment at this
voltage showed the superiority of the almost for-
rotten 201-A’s for the work. Their obvious com-
panions as modulators were Type '33 pentodes.
Their normal plate current is 14 ma. at this vol-
tage with 13.5 volts negative bias. With the two
of them in parallel, a suitable plate load for them
is obtained when the oscillators are taking 35 ma.
at the same voltage. Under these conditions, a

4
| Yt wave c%oerio_/;
Ly ¥2 wave feedars
1 | | i |
L =

FIG. 2 — ONE ANTENNA SYSTEM USED ON THE
' AUTOMOBILE

Each feeder wire is 7 feet 6 inches long; the antenna
exactly 4 feet.

RESERVED FOR THE AUDIO CIRCUITS
AND POWER SUPPLY WIRING: THE
UNDER-SIDE OF THE CHASSIS

50,000 ohms gave satisfac-
tion with both types of os-
cillator tubes.

As & microphone for most
of the work we used an
ordinary single-button type.
Since the speech quality ob-
tained from the transmitter
will be directly dependent,
on the quality of the micro-
phone output we can only
suggest the use of the best
possible microphone of
medium output. Beeause of
the high sensitivity of the
pentode modulators it is
actually possible to use a
double-button microphone
driving them directly. At
least, we were able to do this
with one good microphone
available in the laboratory.
It is possible that other
types (with lower output)
would be quite unsuitable.

An ordinary hand miero-
il phone was used with this
transmitter chiefly because
of its poor response to ex-
traneous noises ‘‘on loca-
tion.”” Also, it proved suit-
able for conversion to a “French type” hand-set.
Just as soon as duplex working was shown to
be practical, we rigged up the hund-set shown in
the cover illustration on this issue. The single
receiver, borrowed from a head-set, is mounted
with a metal bracket to the handle of the old
hand microphone. The thing not only looks but
works just like the recent A. T. & T. product!

And again, in closing, it might be as well to say
that the idea in writing this has been merely to
present asimple practical piece of apparatuswhich
has performed with satisfaction under a variety of
operating conditions. It i not necessarily ideal
in any respect. Technically it is, perhaps, a crud-
ity. It has merit, however, in that it works.

Whoa! But there is a warning before we go.
‘Whilst a transmitter of this type can be operated
at a licensed station without special dispensation,
it cannot be operated as a portable transmitter
without a license for portable operation. Even
this license does not allow transmission from a
moving automobile, Mobile operation of a port-
able amateur transmitter is illegal. .
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Gettmg Ready for the Frequency

Measurement Tests

Frequency Meter Suggestions—S. F. Transmission Schedules

urement Tests, scheduled for the month of

October and announced in July QST, are
going on apace. Official transmitting stations are
being selected, Department of Commeree Moni-
toring Stations have gignified their willingness to
codperate, and simple regulations for the contest
are being worked out with the cotperation of all
concerned. Complete details of the tests will be
published in subsequent issues of QST, well in
advance of the tests, so that every amateur will
have that information in plenty of time. But the
information will be of little use to those who are
unprepared to use it. The way to be prepared is
to build a frequency meter, if you do not already
have one, calibrate it from standard frequency
transmissions as many times as you possibly can
and use it at every opportunity; because precision
and aceuracy in making measurements improves
with practice. Repeated checking of the meter’s
calibration will reveal any bad habits it may have,
too, and allow them to be corrected betore the
time of the tests arrives.

The following references contain complete in-
formation on the construction, calibration and use
of frequency meters of the type that will be en-
tlrely adequate for the tests. Decide on a model
that is to your taste — and go to it.

QST: “The High-C' Heteradyne F requency
Meter,” Nov., 1929; * Bringing Frequency Meas-
urement Up To Date,” Sept:, 1930; “The Dyna~
tron Frequency Meter,”” Oct., 1930; “WIMK's
Dynatron Frequency Meter,” Feb,,.1931; and
“A Combined Dynatron I'requency Meter and
Monitor,”” May, 1931.

Radio  Amateur’s  Handbook, beventh and
Eighth Editions: Chapter VI, ¢ Frequency Meters
and Monitors.”

When the meter is built, choose & convenient
s.f. transmission and make the first calibration.
Here are the schedules for August and September:

PREPARATION S for the Frequency Meas-

DATES OF TRANSMISSION

B : WOXAN
B WEXK
Sept. 4, Friday BB WI1XP
B WOXAN
’ A WEXK
RBept. &, Saturday BX W6 XK
. Mept. 6, Sunday o WOXAN
Hept. 11, Friday BB WeXE
B wW1XPpP
A WOXAN
Hept. 13, Sunday BB W9XAN
. C WeXK
Hept. 18, Triday C WeXK
Bept. 20, Sunday 3 WIXP
Sept. 25, Friday A WIXP
B WOXAN
B W6XK

p - i v
STANDARD FREQUENCY SCHEDULES

Friday and Sunday Afternoons
Schedule and Frequency

#riday Evenings
Schedule and Frequency

Time Time

{p.m.) A B {p.m.j BB (5
ke, ke. ke, ke.

8:00 3500 7000 4:00 7000 14,000
3550 7100 4:08 7100 14,100
3600 7200 4:16 7200 14,200
3700 7300 4:24 7300 14,300
3800 4:32 14,400
3900

. /4000

Saturday Morning
Schedule and Frequency

Time

{a.m.) BX
ke.

4:00 7000

4:08 7100

4:16 7200

4:24 7300

The time specified in the schedules is local
standard time at the transmitting station, W1XP
uses Eastern Standard Time, W9XAN, Central
Standard Time, aud WO6XEK, Pacific Standard
Time. 8chedule BB transmitted by WIXP is
intended particularly for European amateurs
and starts at 2100 G.C.T. Schedule BX is
transmitted especially for amateurs in Oceania
and the Far East. It is transmitted starting at
1200 G.C.T. by W6XK. Reports on these
special sthedules are particularly desired, not
only from overseas hams but from those in the
Americas.

Although the frequencies of the transmitting
gtations are not guaranteed as to accuracy, every
effort is made to keep to within 0,019 of the an-
nounced frequencies, The frequency standards
are calibrated against the National Frequency
Standard. Frequent checks on the transmissions

(Continued on page 46)

Aug. 7, Friday BB wixe
B WOXAN
A WoXE
Aug. 8, Saturday BX WeXK
Aug. 9, Sunday ¢ . WIXAN
Aug. 14, Friday BB WBEXEK
B WIiXp
A WOXAN
Aug. 16, Sunday BB WINXAN
o] WEXK
Aug. 21, Friday ¢ WBXK
Aug. 23, Sunday b WiXp
Aug. 28, Friday A WI1XP
14
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A Companionable Portable Receiver
E By Robert O, Brooke, WOCH*

interesting little set that has been knock-

ing around the Dakota Division for some
time. QST prints several stories each year con-
cerning varieties of portable equipment and they
constitute an interesting record of development
in this branch of amateur radio. The ultimate is
never reached, of course, yet the unit described
in this article comes rather close to claiming the
award for versatility and performance in sets of
its class. This receiver’s history is full of refine-
ments, although during the past few months not
a change has been made. Therefore, this story is
written. for the approval of the gang, whether
sea-going, traveling, vacationing or just regular
stay-at-home brass-pounding hams.

Numerous stations owe this midget a debt of
gratitude. It has been instrumental in getting
many a new man on the air. It is always ready
and available when a brass pounder in distress
calls and wants to borrow the portable to eali-
brate his new receiver's coils, to make his xtal
work, maybe to help him hunt down some bother-
some QRN, or again just to listen to his modula-
tion or check his wave. One of the old timers
about town has termed it *‘a life saver, a radio
inspector, and a Bureau of Standards, all in one.”

As a car set it does wonders. A types of signals
may be copied easily when using phones and a
small amplifier makes these signals capable of
driving a loud speaker. )

Here is 2 summary of its capabilities:

1. Portable — Requires but a corner of a
suitcase. Ready for operation with anything for
an aerial.

2. Battery Life -~ Operates satisfactorily on
less than 35-ma. filament current. With normal
use the “A” battery lasts in excess of three
months, The “B” and “C” batteries last
indefinitely. ‘

3. Bensitivity — When used with a good an-
tenna foreign DX is heard easily and loudspeaker
volume is obtained on local amateur, police, and
broadeast stations. The noise-to-signal ratio is so
low that stations barcly readable on large re-
ceivers may be copied easily.

4. Operation — The set covers a frequency
range of approximately 18 me. to 600 ke. and may
he used as a station receiver, a car receiver, an
interference hunter, a monitor, or a vacuum-tube
oscillator.

This receiver was originally designed and built
by the writer about two years ago, when he had
rather serious intentions of going back to sea.
As usual, the ancient file of QST was thoroughly

# 3848 Harriet Ave., Minneapolis, Minn.

THIS article is a description of a mighty

gone over. The result was a set. using Type 99
tubes, capacity regeneration control, a single
tuning condenser, and coils for only the amateur
bands. The performance of this receiver was
quite satisfactory with the cxception of a few
kinks such as short battery life, microphonic
'99’s, limited hand coverage, and changes in
tuning with regeneration adjustment. With the
advent of the Type '30 two-volt tube the receiver
was completely redesigned and the present set
described in this article evolved.

The receiver is entirely sclf contained in an
aluminum box measuring 5" x 6" x9”. Two Fype
"30 tubes are used with filaments in series in a
conventional regenerative circuit with one stage
of audio. Six coils are required to cover the fre-
quency range of from 17,640 to 600 ke.

CONSTRUCTION

Before beginning to outline the constructional
details, let me digress a bit on the importance of
care and attention to those details in the early
stages of construction. A neat looking finished

- THE PORTABLE RECEIVER WITH ITS COILS

In spite of its small size — the can is but 5 by 6 by 9
inches — it is completely self-contained and has a good
“sock.”” The large dial is for tuning the regeneration con-
trol being to its right above the filament switch and phone
jack. The plug-in coil mounting, band-setting condenser

nob, and antenna-ground binding posts are mounted on
the left side of the box.

job is dependent to a great extent upon the care
taken in building the cabinet and mounting the
various parts. A good workman is usually a
cautious workman. Good tools save time and
labor. Engraving if available costs little and
often adds that finishing touch. Make old parts
ook like new before putting them into & new
unit, Use nickel plated screws when working on
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aluminum. In wiring be careful of frayed ends
and messily soldered connections, Clean the
soldering iron on a piece of cloth each time it is
used. If an insulation end becomes frayed from
heat it may be put back in shape easily by running
resin from resin core solder over it with a hot
jron. The use of “push-back” wire makes wiring
easy since the insulation pushes back from the
end, doing away with the necessity for skinning
the insulation. Audio and d.c. leads may be
cabled.

In designing the receiver a great deal of atten-
tion was given to the fact that rapid coil change
was important. It was thought undesirable to
mount the coils on the inside of the can as the
physical structurc of the box makes the use of a
hinged or loose fitting cover impractical. It
might have been mounted on top of the box but
access to the interior then would have been
difficult. The cover could have been made plug
in, by using a plug and socket arrangements; that
is, by fitting plugs to each corner of the top and
then reaming out the corner holes in the box for
the plugs to fit into. But this
is rather unsatisfactory from
the standpoint of rugged con-
struction although it has its
points if the equipment is to
be used for station work or as
a monitor. The final decision
was the left-hand side of the
box where the coil is readily
accessible and easily shiclded.

The Alcoa aluminum can
comes knocked down and its
various pieces are satin dip
finished. Since this finish is
rather soft and porous, show-
ing dirt and scars very easily,
it is removed with medium
steel wool and oil. The finish
thus obtained is hard and
easily cleaned. Rubber feet,
such as those sold by five-
and ten-cent stores, are used
on the bottom of the box.
They are mounted by drilling
a small hole in each corner
of the bottom, and after in-
serting the nail portion of the
rubber foot it is bent over
sharply with & hammer.

A handy tool for work-
ing aluminum or bakelite
panels is the 14’ to 14" tapered reamer, ob-~
tainable at most hardware stores. This little tool
saves the expense of a number of drills as it
quickly and easily reams to size any hole over 14
of an inch. Holes are cut with this reamer for all
the binding posts, condensers, jacks and switches.
The binding posts are set clear through the panel
onto a strip of eighth-inch bakelite, insuring

A TOP VIEW OF THE SET WITH ITS
COVER REMOVED

The batteries are held in place by clamps
at the rear end. The filament rheostat and
binding posis for connecting external bat
teries are at the right. Other components de-
scribed in the text are readily recognizable.

agdinst the possibility of a ground or high capac-
ity“to ground. The jack and regeneration poten-
tiometer are insulated from the panel with in-
sulating washers. The switches, condensers, and
rheostat are mounted directly on the panel. The
switches are insulated in themselves and the
condensers and rheostat are grounded on one

-gide in the circuit.

"The coil socket is & UY-type Pilot or Eby with
the soldering lugs bent down. It is first mounted
on a square piece of Yg-inch bakelite with holes
drilled just large enough for the lugs to slip
through. Then this unit is mounted on the metal
panel, the panel having holes to correspond with
those in the bakelite except that they are reamed
to 84 inch to provide plenty of clearance for the
lugs. The connections are to the lugs from the
inside of the cabinet and a }4-inch piece of spa-
getti tubing iy slipped over each fo insulate the
connection.

The “A” and “B” batteries are mounted on
the opposite side of the box from the coil socket.
This side is left free to slide out when the battery

. wires are disconnected, pro-
viding another means of ac-
cess to the interior besides
that from the top. It also fa-
cilitates the easy changing of
hatteries. The batteries are
clamped to the side with
brass strip lacquered black.
The “C* battery is mounted
directly on the base under-
neath the “ B’ battery. This
battery is not removed with
the others as it is rarely
necessary to replace it.

While on the subject of
the aluminum box it will be
well to mention that special
care must be taken to avoid
noise caused by the various
sections of the box making
poor contact. In this set a
common ground lead bonds
all sides. The corner pieces
on the coil end only are
squeezed in a vice before as-
sembly, making them fit so
snugly that they must be
hammered into place.

The r.f. chokes are stan-
dard Aero chokes with the
cases removed. The units
were found in the pood old junk box and had
been put there either because they were open or
noisy. In this type of choke after a few soldered
connections to the lugs they often become open
due to hreakage or poor connections of the coil
leads to the lugs. Upon opening the first choke
it was a pleasant surprise to find & beautiful look-
ing coil, wound like a honeycomb coil and already
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doped to prevent unraveling. The coil was left on
the bakelite core and connections were made di-
rectly to the coil leads.

A midget battery switch is mounted in the back
of the cabinet for use in cutting off the internal
“B” battery when an external battery is used.
An external 45-volt ‘‘B” battery is rarely called
for but_by using one the signal strength will be
increased slightly. A double-pole switch could be
used to .cut off both the internal filament and
plate supplies at once.

The use.of both capacity and inductive antenna
coupling makes possible the shifting of dead spots
and experimental work on dl.ﬁ‘erent types of
a.ntennas.

THE PLUG-IN COILS

The cbils are wound on five-prong tube bases
with No. 20 d.c.c. wire. The only coil that re-
quires special discussion is the long-wave coil
shown in Fig. 2. This coil is wound on hard rubber
tubing of a size to fit tightly over the tube base.
The tubing is 3 inches long and is holted to the
base with 4/36 brass machine screws. The

“natural” range of this coil and its associated .

variable tuning condensers is approximately 2000
to 1200 ke. However, this range is brought to a
frequency of slightly under 600 ke. by the intro-
duction of fixed capacities. Four 50-uufd. Aerovox
fixed condensers just fit nicely inside the coil.
The taps from these condensers are brought out’
on top of the coil to three switch points mounted
in a small piece of lg-inch bakelite, glued and

pinned into the top portion of the hard rubber.

tube. Two of these condensers are in parallel with
the other two brought out to switch points
geparately. Two switch arms make possible any
* combination of these capacities as also shown in
Tig. 2. The tickler coil is wound to go just out
of oscillation on the minimum setting of the
regeneration control when minimum capacity is
across the circuit.
The coils are made moisture proof and strong
mechanically with several coats of collodion.

COIL DATA

Cod Freq. Range. No. Turns
P .
(ke.) I Is L3
A 17,640 9680 2 6 6
B 9680 6250 3 11 10
G . 7000 3945 4 18 14
D 4290 2725 8 28 15
E 3155 1765 10 50 18

13 2000

600 10 80* 18
* Shunted by fixed capacities as shown in Fig. 2.

Clear laequer is also good and probably has less
tendency to peel off. The coils are lettered as to
frequeney or wavelength values before the collo-
dion is applied. Apy good non-conducting ink
does nicely and furnishes an easy method of
quickly 'picking the correct coil. The ticklers are

scramble-wound and are fixed inside the tube
bases with collodion. They are wound on the
finger tips, tied with white thread, and then
formed and mounted to the interior of the base.
Considerable change in frequency and oscillation
may be had by varying the coupling of the tickler

Ant Anat.

-B+

1Fl'l-i/-—

B+ At A=

s,

S,
FOR EXTERNAL BATTERIES

FIG. 1 —SCHEMATIC CIRCUIT OF THE
PORTABLE RECEIVER

L, Ly, Ls —~ See coil table and text.
Cy — Small fixed antenna coupling condenser.
(,-» — 5-plate midget tuning condenser.
— 13-plate band-settmg midget condenser.
( 4 —— 50-uufd. mica grid condenser.
Cy — .002-pfd. mica plate by-pass condenser.
Cis ~— .5-ufd. by-pass condenser.
Ry — 10-megohm grid leak.
Rz — 30- or 50-0hm filament rheostat.
R3; — 100,000-0hm variable regeneration control resistor.
RFC ~— Radio-frequency chokes; see text.
AFT ~— "Hedgehog” 1-to-3 audio transformer,
VT — Type *30 2volt tubes.
A — 4.5-volt **C” battery for filament supply.
B —= Small 22.5vo0lt ‘B’ battery.
C — 3wolt “C’* buttery.
“Grounds’’ indicate connections to aluminum shicld.

inside the base before permanently fastening it in
place. The antenna coils are in some instances
mounted inside the base, especially if no room is
to be found on the outside for them. The coil
table given will serve as a guide but the figures
may require slight modification since esch set has
its own characteristics and the coils for it may
differ considerably.

Little will be said about the adjustment of this
receiver because the operation is similar to that
of any set. It will be well to mention, for eco-
nomical reasons, that the filament current shouid
be adjusted to a minimum. The tubes operate
with no noticeable decrease in signal strength
with a current of but 35 ma. With this drain the
batteries seem never to wear out.

Several very bothersome cases of interference
have been hunted down and located to within ten
feet with the aid of this receiver and five feet of
aerial. Two of these cases were in large buildings
where the source of the disturbance could not be
seen. The set was carried about the halls, the
Iocation of the interference determined, and then
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an investigation conducted to discover the cause
and its remedy.

At home the set performs ma.ny duties. Trans-
mitter key leads are arranged on the bed for
remote control opefation. Every night the re-
ceiver reposes there, too, and many & local or
foreign QSO is made in the wee hours of the
morning when it’s too cold to get out of bed, even
to QSO an Aussie or Zedder. As a monitor it per-
forms nicely with a shield slipped over the coil
end of the can. It sometimes runs for hours on
the police stations. Being connected with a broad-
casting station, the writer listens in.as much as
possible to his station’s programs. Late at night
it is mighty handy fo be able to tune in without
waking the family, not to mention the neighbors.

A few rather interesting incidents have made
the ownership of this portable very much worth
while. The owner of an expensive and powerful
amateur station once made a friendly wager with
the author. He was a man who consistently
boasted of his terrible receiving location. He had

FIG. 2-— SCHEMATIC
ILLUSTRATION OF
CONNECTIONS FOR
LONG-WAVE COIL
Small ﬁxed condensers
of 50-uufd. capacity each
are mounted swithin the
coil form and connected
to d tap switch as shown
inoneof the photographs.

tried every receiver ever mentioned in ST and
at the time was using a push-pull screen-grid r.f.
and push-pull detector arrangement that was
giving him good results on foreign contacts. His
wager was that a foreign QSO could not be made
with his station if the portable were used for re-
ceiving. Needless to say, this would not be related
if the test had not been successful. Five minutes
after putting the set down on the operating table
and attaching the aerial, a Brazilian was raised
and a hali-hour QSO ensued. Not content with
one foreign contact, the evening was spent in
making several more.

In another instance, at a Naval Reserve meet-
ing, the station’s receiver batteries went dead
about the time they were to keep their schedule
with the net control station. The portable saved
the day by being along in its owner’s car; and
when called upon to pinch-hit, it did that -—and
operated several pairs of phones besides.

Another time, the writer was on a businesg trip
and stopped at a brother amateur’s to keep a
schedule with the home station, A satisfactory
QB0 was impossible with the station’s more elab-
orate screen grid receiver, due to severe interfer-
ence and static, so.the trusty midget was called
upon and a 1009, QSO was carried out.

Rocky Mountain Division Convention

Hotel Argonaut, Denver, Colorado, August
21st-22nd

HE Associated Radio ()perators of Denver as

sponsors of this anniial convention cordially
extend an invitation to all radio amateurs to
attend our affair. _

A good program has heen prepared and the
committee is working hard to make this conven-
tion the most interesting one of all.

Qur new director, Mr. Andrews, is giving his
full codpération and A.R.R.L. headquarters
is sending E. L. Battey, Assistant Communica-
tions Manager, ag its representative. :

Further information may be obtained from
Artie D. Davis, 2459 So. Sherman St., Denver,
Colo. .

Midwest Division Convention

(Upper Missouri Valley) Sioux City, lowa,
© August 28th—29th

URRAH! fellows. Everybody is excited in
this section, The Tri-State Amateur Radio

"Club will be the host at this the first real A.R.R.L.

divisional convention to he held in this part of
the country, and a royal good time is assured to
all delegates. Full information will be mailed
to all members of the League, but get everybody
fo talk about it over the air and let’s boost-up
this section — we ¢an do it, too. Tn the meantime
drop a note to Richard W. Pitner, WOFZO, 514
20th 8t., Sioux City, lowa, and tell him you will
be fhere. )

Midwest Division Convention

Kansas Section, Topeka, Kansas, September
5th-6th

NCE again the Kaw Valley Radio Club ha.s

the pleasure of extendmg a cordial invita-
tion to all amateurs in Kansas and neighboring
states to attend their convention to be held at
Topeka, September 5th and 6th, Frank K.
Tiffany, Secretary, 417 West Seventh St., To-
peka, Kans., would appreciate hearing from those
expecting to attend.

Pacific Division Convention
(12th Annual)
Hotel Clift, San Francisco, Calif.,
September 5th-6th
Auspices: Associated Radio Amateurs
of San Francisco. George W. Mesher,
becy 2049 bacramento bt San Fran-
eisco, Calif.
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The Standard Frequency Transmitter

at WIXP

A Combination Medium- and High-Power Set for Exact Transmission*

In Two Parts—Part |

By Paul S. Hendricks, WIAXV-WIXP#*#

HE transmission. of standard frequency
signals previous. to January, 1931, was
carried on at the Round Hill Research
Laboratories of the Massachusetts Institute of
Technology, in collaboration with the A.R.R.L.,
by means of both self-excited and oscillator-am-

The transmission of standard frequency sig-
nals over a period of several years with power
outputs of 200 to 400 watts showed that they are
generally received with excellent signal strength
anywhere in the eastern half of the United
States and Canada and frequently with good in-

plifier type transmitters.
More lately, in order to
keep up 'with the progress
being made in the art of
frequency stability and
measurement, an improved
type of oqcﬂlator-amphﬁer
transmitter has been_ de-
signed, - constructed and
placed in: operation.

The frequency standard
which is being ysed by sta-
tion W1XP and the method
by which standard fre-
quency signals are trans-
mitted has been described
in a recent article,! Briefly,

This transmitter, although designed
primarily for precise standard  fre-
quency service, will appeal to every
transmitting amateur whether hebe a
high-power low-p y di
power enthusiast; whether hc believes
in crystal-controlled or self-controlled
transmitters; whether his field of activ-
xt{ is c.w. or phone—- for it features

I and does it well. It should be par-
tu:ularly interesting to those who ap-
preciate ready adaptability combined
with exdctness of adjustment in an
amateur transmitter, and anyone who
listens to the standard frequency trans-
missions of WI1XP knows the rapidity
and exactness with which this stable
transmitter can be tuned. The unit de-
scribed’ in Part 1 is in itself a complete
75-watt transmitter — in  fact, two
complete 75-watt transmitters. But
nesw to the story, — Editor.

tensity on the West Coast
of the United States and
Canada, and with good con-
gistency in foreign countries
ag far away ag the Antipo-
des. This experience showed
that an oscillator-amplifier
transmitter having an out-
put power of 500 watts
would be satisfactory. Ac-
cordingly, a tube having the

above rating was adopted

ag the final amplifier and the
necessary tubes and associ-
ated apparatus to precede it
were selected so as to prop-
erly excite such an am-

the method is to monitor
the output of a variable

plifier.

frequency transmitter by
adjusting it to zero beat with a known harmonic
of the 100-kilocycle standard piezo-electric
quartz oscillator. Contrary to a somewhat gen-
eral belief, the transmissions are pot directly
controlled by the piezo standard oscillator be-
cause of the difficulties involved in sufficiently
amplifying such weak harmonics as the thirty-
fifth or higher, as would be necessary in this case.
The present method of adjusting the trans-
mitter to zero beat with known harmonics of the
standard permits a much greater accuracy to be
maintained on the transmissions than ordinarily
can be employed by observers and therefore direct
control by the standard has not been considered
necessary, at least up to the present time, although
a gystem of direct control by the frequency stand-
ard may be employed at some time in the future.

*# Clontribution from the Round Hill Research Division of
the Massachusetts Institute of Technology.

#* Round Hill, South Dartmouth, Mass.

1 Chinn, “Standard Frequency Station WI1XP,” QST,
Jan,, 1931.

'

PLANNING THE TRANSMITTER

The work done with the earlier type trans-
mitters indicated a number of things which should
be taken into consideration when building a
transmitter for this exacting service. First, the
system must be very stable so that it will main-
tain a constant frequency after having been set
to the desired value. Second, shielding should be
employed to protect the controlling oscillator
from the stray fields of the rest of the system.
Third, there should be at least one stage between
the controlling oseillator and the output power
amplifier, to act as a buffer to prevent keying.
and other disturbances from affecting the oscil-
lator. Fourth, the adjustments should be as sim-~
ple as possible in order that rapid and accurate
changes in frequency may be made. Fifth, a fine
adjustment device for the oscillator is essential so
that its frequency may be maintained easily at
zero beat with the standard against which it is
being monitored. Sixth, there should be no fre-
quency variation whatever when the transmitter
is being keyed, otherwise it is not possible to ac-
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curately monitor the signal against the standard

or to permit the user of the signal to employ it to
the best advantagé. Seventh, it is necessary to
have the circuits so arranged that they can be
shifted readily from one to another of the various
amateur frequency bands. It is also desirable that
with a given set of coils each tuning circuit should
cover approximately the same frequency band
and that the transmitter should be readily adapt-
able to experimental work on any frequency in
the operating spectrum.

From these considerations it was decided that
the transmitter should be built into two entirely
separate units and have a continuous frequency
range including the three amateur bands of
3500, 7000 and 14,000 ke., on which the standard
frequency signals are transmitted. The two units
are termed the “‘exciter” and the “power am-
plifier.”

The exciter unit consists of four stages. The
first two stages, a erystal oscillator followed by a
low power amplifier or frequency doubler, are
used for work other than the scheduled standard
frequency transmissions. Following these there
is a stage which is primarily intended to be a
variable frequency oscillator but which also may
be used as an amplifier or a frequéncy doubler.
This is followed by a buifer amplifier stage, which
completes the exciter unit. The second unit con-
tains the 500-watt output power amplifier.
There are thus five stages in the complete
transmitter.

When the transmitter ig operated with the self-
controlled oscilla- o

plifier on 7000 ke. #nd the remaining three on
14,000 ke.. -

The exciter unit may be used by itself as a
transmitter having an cutput of 75 watts. Also,
the amplifier unit may bé excited from any other
available source of radio frequency power such
as a transmitter hdving ‘an ouiput of 50 to 100
watts. Since the two units are entirely separate,
except for the transmission line which passes the
radio frequency excitation to the amplifier, they
will be described separately. The reader may be
interested exclusively in the first unit as a com-
plete medium-powered trangmitter or in the sec-
ond unit as a high-powered output amplifier to
he added to his present installation,

MECHANICAL CONBTRUCTION

.~The four stages of this exciter are built into
one unit which measures, overall, 24 inches long,
21 inches high and 18 inches deep, not including
the frotit panel. A general idea of the appearance
and arrangement. of the unit may be gathered
from the photos. The front panel iy composed of
three sections of black bakelite, each section
being 24 inches long, 7 inches high and 3 g-inch
thick. The three dials seross the center of the
panel operate, respectively (from left to right),
the variable tank capaditors of the erystal oscil-
lator, the 75-watt oscillator and the buffer am-
plifier. The dial at the left above that of the crys-
tal oscillator operates the frequency doubler tank
capacitor. The one at the center above that of the
vscillator operates the fine frequency adjust-
inent. At the upper

tor, that is, when
the first two stages
are not being used,
the three stages in
use are all tuned
to the operating
frequency. When
the transmitter is
erystal controlled
to operate in the
vieinity of 83500 ke,
all five stages are
tuned to the same
frequency. When
operation is de-
gired in the vicin~
ity of ‘7000 ke. the
cerystal oscillator
remains in the vicinity of 3500 ke. and either
the second or third stage may be made the fre-
quency doubler. Thus, there may be the erystal
oscillator on 3500 ke. and four amplifier stages on
7000 ke., or the crystal oscillator and first am-
plifier may be on 3500 ke. and the remaining three
amplifiers on 7000 ke. For operation in the viein-
ity of 14,000 ke. both the second and third stages
function as frequency doublers. Thus, the crystal
oscillator will be on 3500 ke., the following am-

THE TRANSMITTER CONSISTS OF TWO SEPARATE
UNITS

The exciter unit, which is in itself a complete 75.watt trans-
mitter, is at the left and the 500-watt screen-grid amplifier used for
the standard frequency transmissions is at the right.

Photographs courtesy of M. 1. T'. Photographic Servioé.

right band corner
of the panel is
placed a card
holder on which
are noted the dial
sebtings for the
frequencies that
are used regularly.
The meters along-
the bottom panel
indicate the plate
currents of the
erystal oscillator,
frequency doubler,
oscillator and bui-
fer amplifier, re-
spectively.

There are three
shielding compartments made of 40 mil copper
sheet. The top and bottom horizontal edges
are formed by !4 x 14 inch angle brass. The
oufer sirface of one side of the angle brass is
goldered to the inside of the copper walls, the
top and bottom pieces of copper being then
fastened by means of small machine screws to
the other outer surface of the angle brass. The
compartment on the left, which houses the crystal
oscillator and frequency doubler stages, is 18
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inches deep, 14 inches high and 6 inches wide.
The middle and right hand ecompartments, which
house the oscillator and buffer amplifier stages
respectively, have the same height and depth as
the left hand compartment but they are 8 inches
wide. These compartments occupy the space
behind the two upper sections of the front panel
and rest on a l4-inch baseboard of whitewood.
The baseboard is supported by a framework of
1.x 1 inch whitewood )

is the compartment containing the erystal oscil-
lator and frequency doubler stages. The erystal
oscillator occupies the lower half of the compart-
ment and the frequency doubler the upper half.
The tank inductors, near the center of the com-
partment, are placed one above the other in
such a manner that their axes are at right angles.
They plug into mountings which are supported
on the side of the compartment. The tank capaci-

tors are also located

pieces, This frame-
work is finished with
walnut stain and
shellac.

Toprovide ventila-
tion for the tubes
which are placed at
the rear of the shield-
ing compartments,
each compartment is
provided with an
opening near the
bottom 'of the rear
wall and another at,
the rear end of the
top cover. A piece of -
copper secreening is:
placed over each

one above the other
but are supported
from the front panel .
by means of fiber in-
sulating rods. They
are connected to their
dials by means of 34{-
inch diameter fiber
shafts.

The oscillator and
buffer amplifier
stages, in the middle
and upper compart-
ments respectively,
have their tank ca-
pacitors at the bot-
tom of the compart-
ments with their

opening.:-One of these
openings may be
geen in. the cover
which appears dlong-
side the unit in text.

an illustration.. The

free circulation provided by these openings is
sufficient to prevent the. tubes from running
abnormally hot when they are delivering their
rated output. However, by placing a fan behind

the opening at the lower rear and-forcing a .

stream of air into the compartment and out
through the top opening, it is possible to run the
tubes even cooler than they would normally run
in the open air. At present this transmitter is
operated with a small fan to cool just the oscil-
lator compartment, the fan motor being provided
with a rheostat to vary the speed. By properly
adjusting this rheostat it is possible to keep the
temperature so constant that there is practically
no frequency drift.2 When the transmitter is used
for intermittent communication the filaments are
left running continually and the fan is controlled
by a relay which starts and stops it with the
starting and stopping of the oscillator. In this
manner the tube temperature is kept practically
at that established by the heating of the filament.

The illustration of the unit resting on its left
side with the front panel at the right gives an
idea of the disposition of the various pieces of
apparatus within the shielding compartments.
As viewqd with the set on its side, at the bottom

2 Hull, A Medium-Powered Oscillator-Amplifier Trans-
mitter,” QST, March, 1931,

v

INTERIOR VIEW OF THE EXCITER UNIT

‘The unit is resting on its left side with the front panel to
the right. One of the compartment covers, standing atthe right,
illustrates the screened openings that provide wventilation.
Details of the arrangement of the components dare given in the

inductors fastened
rigidly toand directly
above them, The
capacitors are sup-
ported from the bot-
tom of the compart-
ments by means of fiber posts and are connected
to the operating dial by means of fiber shafts
similar to those in the first compartment. The
oscillator tank inductor is mounted so that its
axig.is at an angle of 45 degrees with the axis
of the shaft which operates the fine frequency
adjustment loop. By mounting the latter also
with its axisat an angle of 45 degrees to its shaft,.
the coupling between the loop and the tank in-
ductor varies from maximum to minimum while
the operating dial is rotating over an arc of 180
degrees.

The oscillator stage neutralizing capacitor,
with the grid capacitor plugged across it, is at
the rear of the central or oscillator compartment,
with its dial on the outside at the upper rear of
the compartment. The location of this capacitor
and its dial at the rear of the compartment is the
only possible arrangement which does not unduly
mix the neutralizing circuit with the rest of the
cireuit or require the complicated mechanical ar-
rangement necessary to operate it from the
front panel, since the fine frequency adjustment
control oceupies the only space that otherwise
might be available on the front panel. It may
seem an inconvenient arrangement to have a dial
at the rear, but if & small mirror is fastened just
behind and above the dial index it may be ob-
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served readily while it is being opeéfated by
reaching over the top of the unit. .

All of the equipmént mounted within the com-
partments is insulated from the shielding by
bakelite strip and fiber rod supports. This permits
the shielding compartments and the low side of
the cireuit to be grounded independently.

The framework which supports the baseboard

PANEL VIEW OF THE EXCITER UNIT

Plucing the meters at the bottom of the panel simplifies
the internal arrangement. From left to right, the lower
dials are for tuning the crystal oscillator, the 75.watt
oscillator und buffer amplifier stuges. The dial at the

. upper left is for tuning the frequency-doubler tank. The
fine frequency adjustment, essential in the transmission of
standard frequency signals, is operated by the dial at the
upper center. Tuning adjustments frequently used are
noted on cards thut slip into the holder at the upper right.

on  which the shielding compartments are
mounted algo forms a space underneath the com-
partments which is 614 inches high, 24 inches
wide, and 18 inches deep. The front of this space
is covered by the lower section of the front panel
onwhicharemounted thefour plate milliammeters.
‘The rear of this space is covered by another panel
on which are mounted the grid and sereen current
milliammeter jacks and all the binding posts to
which the power supply circuits are connected.
On this panel there are also two pairs of small
jacks which are connected across the respective
7.5~ and 10-volt filament circuits and into which
voltmeter cord plugs may be fitted to check the
filaments. Both sides of this space are open in
order to provide good ventilation for the filament
rje;sistors and voltage dividers which are located
there.

This mechanical arrangement, with the meters,
jacks, binding posts and resistor units below the
shielded radio frequency circuits, greatly sim-
plifies the wiring of the power supply ecircuits
within the unit. The wires connect directly from
the binding posts on the rear panel {o the proper
jacks, resistor units, and meters, and then pass
through holes in the bottoms of the shield com-
partments directly to the proper points on the

radio frequency e¢ircuits. This lack 6f complicated
wiring ig strikingly ‘evidént in the hottom view
which _shows all the power ecircuit wiring for the
four radio frequendy stages. It is to be noted that
each grid, screen-grid, and plate supply circuit
is provided with either an individual meter or a
meter jack to read the current flowing. Inci-
dentally, if the meters were mounted at the top
of the front panel with jacks also on the front
panel, ag i8 a common practice, the wiring would
be much 'more involved.

The schematic circuit of the unii is given in
Fig. 1. At the left of the diagram there is indi-
cated the crystal oscillator which employs a
7-5-watt Type ’10 tube. This is followed by the
amplifier or frequency doubler which also em-
ploys a 7.5-watt tube, either Type '10 or Type '65.
Thege two stages are contained in a separate
shielding compartment but have no shielding be-
tween each other. Next comes a stage employing
a 75-walt Type '52 tube, which is used as an
amplifier or frequency doubler. when the trans-
mitter i§ crystal controlled, or as a Hartley os-
cillator when the transmitter ig self-controlled.
It is contained in a separate shielding compart~
ment. Following this is wn amplifier stage em-
ploying a 75-watt screentgrid tube, Type ’60,
which aets as a buffer amplifier when the unit
is used io excite a power amplifier or as the out-
put amplifier when the unit is used alone. It also
is contaitied in a separate shielding compartment.

THE CRYSTAL OSCILLATOR AND FREQUENCY
DOUBLER _

The crystal oscillator has its input or grid cir-
cuit fitted with a pair of small jucks, J, in Fig,. I,
into which a mounted quartz erystal, C'X, is
plugged, These jacks. are mounted on a small
piece of bakelite which is fastened over an open-
ing in the left side of the shielding compartment
and are of such constiuction that the plugs which
fit them may be inserted from either end. This
permits the crystal mounting to be plugged into
the jacks from either the inside or the outside of
the compartment and gives a choice of two
operating temperatures for the crystal, as the
temperature within the compartment is usually
higher than that of the room outside. The com-
partmeni may be cooled by a fan, however,
a8 has been explained. An external femperature
controlled crystal also can be used with the
unit. .

The stage following the erystal oscillator is ar-
ranged so. that either a three- or a four-element
tube may .be used, the proper connections for
the tube selected being made by means of the
plugs P; and P,. When the stage is used as a
frequency doubler either type tube may be used
with about. equal output. When the stage is used
ag & straight amplifier it is necessary to use the
Type ’65 screed-grid tube since no neutralizing
circuit, which would be necessary for the three-
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element tube, is provided. This stage is referred
to as the frequency doubler, even though it is
sometimes used as a straight amplifier.

The tank circuits of both these stages are iden-
tical, The inductors L, and L, are wound with
solid No. 12 enamelled wire such as is generally
used for antennas. The turns are spaced the di-
ameter of the wire and are supported by three
celluloid strips to which the turns are fastened by
means of ‘cement. The coils are clamped between
two strips of #{g-inch by 4-inch bakelite. To
the outside strip are fastened small plugs which
fit, into jacks that are connected to the circuit.
These coils are, therefore, readily interchangeable,
The crystal tank inductor i3 made plug-in so that
a large inductor may be substituted for the nomi-
nal 3500-ke. one in case it is desired to use a
crystal having a fundamental frequency in the
vicinity of 1750 ke. or some other widely different

THE SELF-CONTROLLED OSCILLATOR

This stage was primarily designed as a variable
frequency oscillator for use in transmitting the
standard frequency signals. Since this service re-
quires an oscillator which has very good inherent
frequency stability, the Type’52 tube was chosen
because it is well adapted to work with a high-C
type of circuit and because only a small portion
of its rated output — about 20 to 30 percent,
depending on the operating frequency — is re-
quired to excite the stage which follows it. These
are operating conditions which assist materially
in obtaining the required frequency stability.
This stage is referred to as the oscillator, although
it is sometimes used as a straight amplifier or s a
frequency doubler. The’ tank- circuit inductors
(Ls).for all frequencies are wound with 34-inch
copper tubing. This was done so that they will

value. The doubler
tank inductor was
necessarily made in-
terchangeable be-
causeit mustoperate
in either the vicinity

of 3500 or 7000 ke. -}
The tuning capaci---{

tors (1 and C-havea
maximum of 230
pufd.and theirplates
are widely spaced to
avoid any possibility
of tlashover.

The coupling be-
tween these stages
consists of a tap on
the crystal oscilla-
tor tank inductor,
Li, which connects
to the grid of the
succeeding stage
through the 100-
pufd. coupling ca-
pacitor, Cis.

Girid bias for these
stages is shunt fed
through the radio-
frequency chokes
and F.. The plate
power is series fed
via the radio fre-
quency chokes s
and Fs and across
the blocking capaci-
tors Cs and Cs. When
the Type ’65 tube is
used the screen-grid
power is supplied
via the ! radio fre-
quency choke Fy,
across the by-pass
C. o

not heat excessively because of the heavy currents
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FIG. 1 — SCHEMATIC CIRCUIT OF THE EXCITER UNIT

Lito Ly — See inductor table.,

Ls— Single closed turn of Yj-inch copper tubing, 2-inch diameter. See text for details.

Ls— Power amplifier grid or antenna coupling inductor, 6 turns Yy-inch copper tubing,

_ 33-inch diameter.

Ci, Cyy (EATBO-MMfd., 3000volt National Type TM 230 tuning condensers, Crolite insu-
ation.

Cs — 450-ppfd., same type as above.

Cs to Cs —— .002-pfd. 5000-volt mica fixed capacitors.

Cy— 001-pfd. receiving type mica fixed capacitor.

Cio—-Same as Cs.

Cn to Cu— Filament by-pass capacitors, .01 pfd. mica receiving type.

Cis — 100-upfd. 5000-volt fixed mica coupling capacitor.

Cis to Cig — .002-ufd. 5000-volt fixed mica coupling capacitor.

Cho— 15-ppfd. 6000-volt neutralizing capacitor, same type as Ci.

Cy—= 500-ppfd. 5000v0lt fixed mica grid capacitor. Uscd only when stage is operated as

. self-controlled oscillator.

F to Fio— R.f. chokes. Detailed description in Part II.

Ri — Voltage divider for low-power stages. A, B and C, 5000 ohms each; D, used only with
2000-volt supply, 20,000 ohms.

Rz —- Voltage divider for medium-power stages. A, 25,000 ohms; B and C, 15,000 ohms each;
P, 5000 ohms.

Ri:— .5-0hm, 3.5-amp. filament rheostats, G. R. Type 410.

Ri— Filament center-tap resistors, 100-ohm Carter Type A-100.

Rs — Main fil t circuit resistors, .15.0hm each; Ward-Leonard special type.

Rs — Oscillator stage grid leak, two 20,000-0hm units in series. Used only when stage is op-
erated as self-controlled oscillator.

Jito Js — Milliammeter jacks, closed-circuit type.

Ju, Js— G, R. Type 274-J jacks for filament voltmeter connection.

Jo — Crystal mounting jacks, sume as ubove.

My — 0-50 d.c. milliammeter.

Mz — 0.100 d.c. milliammeter.

M3, M¢— 0-300 d.c. milliammeters.
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flowing when a large capacitance i3 tised across
them. It also makes the inductors quite rigid

even though they are self supporting. The tank

capacitor, (s, has s maximum of 450 puid. and
the plates are spaced so that it will not flash over
at potentials up to 3000 volts,

The fine tuning adjustment dev1ce, which is
only necessary when the stage is used as an
oscillator, consists of o single short-circuited

iIN THE BOTTOM COMPARTMENT ARE THE

VOLTAGE DIVIDERS, FILAMENT AND CENTER-

TAP RESISTORS, AND ALL POWER CIRCUIT
WIRING FOR THE FOUR STAGES

turn or ring of l4-inch copper tubing, 214 inches
in diameter, arranged so that the eoupling to the
tank cireuit inductor may be varied by means of
# dial on the front panel. The proximity of this
turn to the tank inductor also is adjustable so
that the frequency range of the fine adjustment
dial can be made approximately the same re-
gardless of the operating frequency. This per-
mits the sighal to be held to zero heat with the
standard as easily at the highest as at the lowest
frequency trunsmitted.. The only loss that this
method of fine frequency control entails is the
heat or I*R loss in the short-circuited turn. Since
its resistance is very low this loss is negligible,

The circuit of this stage is o arranged that it
may be converted readily from an osecillator to
either a straight amplifier or a frequency doubler.
Because the tube in this stage is o three element
type, it is necegsary to provide a neutralizing
circuit when it is to be used as a straight ampli-
fier. For this purpose the variable capacitor (s
is provided. Tt has a maximum capacitance of
15 pufd., with its plates separated sufficiently to
prevent breakdown at potentials up to 6000 volts.
This high breakdown rating is necessary because
the total plate-circuit plus grid-circuit voltage is
across it. .

In operation, the stage is first adjusted as a
Hartley oscillator by finding the proper location
for the filament tap on L; The grid capacitor
'y, which is fitted with plugs to connect it across
e, i then removed and the capacitor (i, in
conjunction with the part of the tank inductor

below the_filament tap on’ L, forms the neu-
tralizing ¢ifcuit.” The stage thus operates as an
amplifier when the proper excitation is upplied,
the circuit being neutralized in the usual manner.
The netitralizing citeuit meed not be adjusted
when the stage is operating as a doubler, how-
ever, and it does no harm to leave it connected;
nor does the small capacitance of (19 across C
affect operation as an oscillator. When the stage
ig'used as an oseillator it is disconnécted from the
preceding amplifier by removing the plug-in .
coupling ca.pac:ltor Chs.

Grid bias is shunt fed through the choke /',
placed in the preceding shield to avoid possible
stray coupling with the output circuit of the tube.
When the stage is used ag an oscillator its bias is
obtained from the dfop.across a gridleak resistor,
R, but when it is usced as an smplifier the bias is
supplied by batteries and the leak is disconnected.

THE BUFFER-AMPLIFIER

A Type '60 screen-grid tube is used as the buffer
amplifier because it gives sufficient power output
to exeite the 500-watt amplifier and because it is
self neutralizing. It also. works satisfactorily as
an output power amplifier when the unit is used
as a 75-watt transmitter, This tage is referred to
as the baffer-amplifier although when the unit is
used alone it becomes the output power amplifier.

The coupling to the oscillator stage, from which
this buffer is excited, is by means of the capacitor
(', und a tap on the oscillator tank inductor
Lz The tank cireuit inductors are wound with
If-inch diameter copper’ tubing, even though
considerably more power is handled than in the
tank of the oscillator whose inductors are wound
with %g-inch diameter tubing. This, however, is
quite safisfactory because the maximum tank
capacitance i3 only 280 pufd., about one half of
that of the vscillator, and consequently the circu~
lating current is considerably less.

The otitput coupling schemé is such that either
capacitive or inductive coupling may be used
to transfer the radio frequency output to the ‘oad
eircuit. This arrangement is indicated at the right
of the diagram (Fig. 1), the connections as shown
being for induétive coupling. The eéupling is made
capacitive by removing the coil L, replacing
the jumper H; by the coupling ca.pacitor (15, and
placing the taps Pa and P, in their alternate
positions.’

EXCITER UNIT INDUCTOR SPECIFICATIONS

No. 12 enamelled solid copper wire is used for
Iy and L, Three-eighth inch copper tubing is
used for L; and quarter-inch copper tubing for
Ly, Ly and L are equipped with G.R. plugs while

_the copper tubing inductors mount on brass

angles fastened to the tank induectors, the ends of
the tubing being flattened and drilled for 10/24
brass machine screws, Wing nuts facilitate rapid
changing of these inductors. Corrosion ‘of the
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copper tubing is prevented by a coat of clear
lacquer applied immediately after the inductors
are cleaned and polished. Tap leads are soldered

to the inductors after the proper positions have.

been determined experimentally and the free
ends of these leads are connected to the circuit
by spring clips. The coil details follow:

Cutside
Inductor. Freq. Band  No. Turns Diam. - Length
Ly 3500 ke. 20 254 3
L2 3500 ke. 20 2547 3"
© 7000 ke. 10 2;.4" 114"
Ls 3500 ke. i5 3" 7
7000 ke. 7 LE2 4 4%"
14,000 ke, 3 3347 21
Lq 3500 ke. 18 334 554"
7000 ke, 7 53 3847
14,000 kc. 4 334 21"

POWER SUPPLY

The filaments of all the tubes are lighted from
& common source. which can be either a d.c.
generator or a 60-cycle transformer. A center-
tapped resistor, Ry, is provided within the unit so
that no internal connections need be altered to
change from one supply to the other. Because the
filaments of this unit may be operated from the
same source which is supplying tubes that require
11 volts on the filament, the resistors Ky and R
have been provided to drop the voltage to 10 and
7.5 as i§ required by the 75- and 7.5-watt tubes
of this unit..

The high-voltage plate supply for all tubes may
be obtained from a single source of either rectified
and filtered alternating current or from a direct
current generator. Either of these supplies must
be able to furnish about 300 milliamperes at 2000
volts. The full 2000 volts is applied directly to
the butfer stage and to the voltage divider R»,
from which the oscillator supply of 1500 volts and
the buffer screen-grid supply of 500 volts are
obtained. When the erystal oscillator and fre-
quency . ‘doubler stages are being used the 2000
volts is also connected to the voltage divider Ry,
which supplies these stages with the proper
voltages. These stages also may be operated from
a4 separate 500-volt supply by connecting it
across the voltage divider Ry, and short circuiting
the section “D” of R,.

For the transmission of standard frequency
signals from this station the geuerator supply is
always used because the regulation of the alter-
nating current line is too poor to permit the
oscillator to be maintained at exactly ‘“zero heat”
with the standard when the rectified and filtered
supply is used. The motor-generator unit operates
from the same supply line but because of its me-
chanical inertia the irregularities in voltage are
smoothed out.

The grid bias supply for this unit is obtained
from a group of dry cell “B"” batteries which is
common to the whole unit,

Part I'T of this article, which will be published in
September QST, will describe in detail the 500-watt
sereen-grid amplifier of W1XP's Standard Fre-
quency Transmitler, disclosing interesting and use-
Sulsinformation on such things as a method of
screen-grid modulation for phone transmission,
radio Jrequency chokes, keying methods, and more
about the refinemenis in high-power amplifier de-
sign demanded by precision and accuracy. The dope
8 good for lower-powered sets, too. You uill find
a lot applwable to your own transmztter problcms
Waich for zt — .[i:DITOR .

"Honolulu Convention

Hawaiian Section, Pacific Division, August
21st-22nd

'¢cKINLEY High 8School’s million-dollar
plant will, be the headquarters for the
Hawaiian Section Convention to be held on the
above dates, under the auspices of the Radio
Club of McKinley High Sehool, and the diréction
of L. A. Walworth, SCM for Hawaii. The Chem-~
istry and Physics mstructors have agreed to put
on some unique stunts in their laboratories. The
school café will serve a ham banquet in the spa-~
cious dining hall.

Fellow amateurs from everywhere are invited.
The convention fee will not exceed $2.50 includ-
ing the banquet. Over 909, of the Hawaii hams
were present last year — let’s make it 1009,
fellows. L. A. Walworth, 2737 Ferdinand Ave.,
Honoluly, T. H.

S Strals -y

3500-ke. DX is picking up in great style. The
January issue of New Zealand Radio says that
U. 8. hams can be heard in N. Z. any evening on
this band, and that several have been heard on
’phone, W6CLE, WOMM, W9AJQ and W6BB
being identified. Evening in New Zealand corre-
sponds of course to the early morning hours in
this country.

WOKX suggests a new abbreviation, QRNN,
meaning man-made static, power leaks, etc. The
difference between QRNN and plain QRN is that
the former may let up in a short time, while the
latter, when bad, usually lasts for some hours.

British 'phone operators will be interested in
the new Ediswan Type E.S. 75 tube, which is
practically a counterpart of the UV-845. The
tube has a plate dissipation rating of 75 watts,
and an undistorted power output of 25 watts.
The maximum plate voltage is 1250, and the
amplification factor is 5. It should be an excellent,
medium-power modulator.
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Adding an Amplifier to the Low-Po“;er

Transmitter

By George Grammer, Assistant Technical Editor

HE average amateur breaks into the game
with a relatively low-powered transmitter
as the usual thing — ““low power”’ referring
to sets using tubes of the 45 or ’10 type. Results
in the way of DX are often surprising considering
the small amount of energy radiated, but with
the exception of those fortunate few who have
“ideal” locations most hams, after a year or so
of low power, look around for something which

will get them to the far corners of the earth — -

and to relatively nearby points as well — more
consistently. In fact, the desire for ¢onsistency
and for the ability to get through under un-
favorable conditions is the only real reason for
going up the power scale.

Experience has shown that there is a sort of
happy medium in this power business — a level
which is struck when one has an cutput of the
order of 100 to 200 watts. Power outputs of this
order are sufficiently higher than those ordinarily
obtained from low-power outfits to noticeably
improve the signal strength at distant points, and,
conversely, an increase beyond these figures often
does not bring with it a proportionate increase
in results, considering the rapidity with which
costs mount when one goes up toward the limit
of amateur power.

The transition from low to high power — or
even to a moderate amount of power — is not
always easy, especially if we think in terms of the
'52 as the next step after a Type ’10. A ’52 doesn't,
really buckle down to its job unless it has 2000
or more honest-to-goodness volts on its plate,

and adequately rated power supply equipment
for such yoltages is likely to make quite a dent-

in the pocketbook. Since the advent of the 52
the old “50-watter’ (incidentally, the rating is
now 75 watts) has been forced to take a back
seat, and with some reason, because the /52 is.a

~ better high-frequency* tube. Yet the03:A is riot

80 dusty_itself, as many amateurs using it will
testify. It will, give quite decent output on any
of our three most popular bands, and does not
require extremely high plate voltages to do if.
It is particularly well behaved when used as a
power amplifier, being comparatively easy to
excite.

It is the purpose of this story to describe the
construction of a power amplifier using a tube of
the '03-A type, intended to he used with low-
power sets which are already giving satisfactory
results considering the power output. In other
words, we will assume that the station is already

equipped with a transmitter which has good
frequency stability and an output of perhaps
15 watts or more. That set might just as well be
used to excite the larger tube; in fact, it is ad-
vantageous to do so, as has been pointed out
previously on these pages, because a properly-
excited amplifier gives more power output than a
stable self-excited oscillator running at the same
input. And by using the scheme outlined in this
article no changes need be made in the old set.
Before going any farther we might mention
that the amplifier pictured herein was built as a
companion piece to the low-power crystal set
described in the July issue. It will perform equally
well, however, with any normal Type ’10 outfit,
self-excited crystal-controlled or m.o.p.a.

CONSTRUCTION

An amplifier of this type is not difficult to
build, as inspection of the photograph and FKig. 1
will show. The terminals marked “input’ on the.
diagram sare brought out to two binding posts on
a small bakelite strip at the right-hand side of
the breadboard, and from them connections are
made to the oscillator as described. later. One of
these terminals goes directly to the grid post on
the tube socket. The other is connegted to the
midpoint” of the filament by-pass condensers
through the by-pass condenser (', and is also
connected to a radio-frequency choke which
terminates at a binding post on a small panel on
the underside of the board at the rear. The grid
bias for the tube is fed in through this choke..
The by-pass condensers (, (y and C, are all
mounted below the board, as are also the two r.f.
chokes.

On the output side, condenser (;, the tank
tuning condenser, is to the left of the tube socket,
and behind it is the amplifier plate coil, mounted
on a pair. of porcelain stand-off insulators. The
neutralizing condenser, (%, is mounted on a
small piece of bakelite, and is located directly in
front of the tube socket. The neutralizing ar-
rangement is quite conventional. The balancing
voltage is obtained by bringing the plate voltage
in at a point a few turns away from what would
ordinarily be the *‘low-voltage” end of the tunk
coil, the neutralizing condenser being connected
between this end of the coil and the grid of the
tube. This scheme possesses the advantage that
the tap on the plate coil need carry no r.f. current
and therefore may be made by an ordinary clip.

The antenna coupling coil and tuning condenser
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will vary in size with different antenna systems
and feeder lengths, and exact specifications are
therefore impossible. The antenna coil in this
case Is arranged to be swung through an are near
the plate coil so that the coupling can be varied.

The layout is quite straightforward, and in fact
almost exactly follows the wiring diagram. This
is one of the advantages of breadboard con-
struction, because parts may be placed in posi-
tions to be preferred from a purely electrical
standpoint. On the other hand there is no valid
argument against using other types of construc-
tion so long as no principles of good practice are
violated by so doing. In the case of an amplifier
of this type the principal precaution to he ob-
served i8 to separate the input and output
circuits to prevent coupling between them,
and to avoid mounting the plate coil in such a
way that there is no metal in the intense parts
of its field,"i.e., at the ends of the coil.

COUPLING

The amplifier ag shown in Fig. 1 may be coupled
to almost ‘any type of oseillator or low-power
smplifier! without the necessity for any changes
in the preceding tube circuit, The idea is to use
inductive coupling between the stages, and to
tune the input eircuit of the amplifier. For this
purpose the antenna coil and eondenser ordinarily
used with transmitters are employed.

Fig. 2 shows how the unit would be coupled to
4 simple. Type '10 Hartley transmitter, for in-
" stance. The part of the circuit to the left of the
terminals marked “input” will be recognized as
the same as Fig. I, while the condenser (' and
inductance L. may be the coil and eondenser
ordinarily used to eouple the Type 10 Hartley
outfit to. the antenna. No

coll, I, or by adjusting the setting of condenser
C'. In addition, it allows the use of an L-C' ratio
in the grid circuit of the amplifier more favorable
to correct excitation than might be possible with
direct coupling. And last but not least, the bias
voltage may be fed to the grid of the amplifier
in series’ with the tuned circuit, thus greatly
lessening the work of the grid r.f. choke and
relieving the condenser (; from withstanding
any voltage except the bias voltage, which is
usually well below the insulation ecapabilities of
the condenser. It will be remembered that in the
usual form of ecapacity coupling this condenser
is at a point of high r.f. voltage in the cireuit,
and that in series-fed oscillator or amplifier
circuits it has to stand the plate voltage on the
preceding tube as well as the bias voltage on the
amplifier.

ADIUSTMENTS

The adjustment and neutralization of this type
of amplifier ecircuit differ in only a few points
from the procedure followed with other ecircuits.
First get the oscillator running on the desired
frequency and light the filament of the '03-A.
The grid and plate return circuits of the amplifier
should be closed; that is, the positive side of the
(" hattery and the negative side of the plate
supply should be connected directly to the
center-tap of the filament transformer. The
amplifier plate supply should be turned off,
however. The clip on the amplifier tank coil
should be placed on a turn about a third of the
way up from the neutralizing condenser end, and
the latter condenser may be left at some random
setting. :

Next set the tap on L at some point which

connectionsare alteredinthe
oscillator itself, nor is any-
thing additional connected
to any part of its circuit.
Although the use of this
scheme ‘means one more
tuning control than is nec-
essary with the more com-
mon capacity-coupling
system, it possesses several
advantages which the latter
does not. First of all, the
addition ; of the amplifier
requires no changes to be
made in ithe oscillator (or
preceding amplifier, if the
set is alréady an oscillator-
amplifier. job), so that this
part of the set can be handled as it always has
been — there is nothing new to be learned about
its operation, as might be the case if direct
coupling were used. Again, the amplifier excita-
tion is readily varied by changing the coupling
between 'the oscillator tank and the coupling

THE AMPLIFIER IN TYPICAL BREADBOARD CONSTRUCTION
The breadboard allows the use of a logical layout, and makes constructional
work easy. The placing and functions of the various parts are explained in the
text.

looks as though it should allow tuning the C-L
cireuit to the same frequency as the oscillator.
Couple L to the oscillator tank coil, using about
the same degree of coupling as is ordinarily used
when tuning the antenna to the oscillator, and
vary C until resonance is obtained. Resonance
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will be indicated by a sharp rise in oscillator
plate current. If it is impossible to hit resonance,
try the tap on L at different positions until the
right combination is found. An amateur with
even a small amount of transmitting experience
will have little difficulty in judging the amount
of induetance required at L to work in the various
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FIG. 1.— THE AMPLIFIER CIRCUIT
Cy == 250 pufd. transmitting condenser.

Cy»— 002 pfd. or larger mica by-pass condenser, 5000-
volt rating.
C3; — 004 pfd.
Cy— 002 pfd.
Cs — 100-ppfd. condenser, transmitting type.
Cy— 250-500 upfd. variable.
Ly — 3500 kc. — 12 turns of Vj-inch copper tubing, 5.inch
diameter.
7000 kc,-— 12 turns of -inch copper tubing, 24«
inch diameter.
14,000 kc,— 5 turns of Y-inch copper tubing, 2V4-
inch diameter,
All three coils made with turns spaced to make total
length 414 inches.

Lz — 7 turns of Yy-inch copper tubing, 2V4-inch diameter.
RFG — “Compromise” chokes, consisting of a three-inch
winding of No. 32 d.s.c. on half-inch form.

MA — 0-500 d.c. milliammeter.
RFA — (-4 thermo-couple ammeter.

hands. Once the resonance point is found, loosen
the coupling between the two coils, making
simultaneous small adjustments to C to keep the
tuning right, until the oscillator is drawing about
the same plate cirrent as when working into the
antenna. If the coupling is too loose to make
the oscillator draw normal plate current in the
beginning, the coupling should be tightened, of
course. Since this series of adjustments is quite
likely to affect the frequency of the oscillator to
some extent, the frequency should be constantly
checked in & monitor and such readjustments
made as may be necessary to keep the frequency
on the same spot.

At this stage of the game a neon lamp will
be found helpful. It should be touched to the
grid of the amplifier tube, and should show a
pronounced glow, indicating that r.f. is getting
to the tube.

NEUTRALIZING

The amplifier tank condenser, (', should now
be varied slowly through its range until the
amplifier tank cireuit is tuned to the same fre-
quency as the oscillator. Unless the tube is by

some accident of adjustment completely neu-
tralized, resonance will be indicated by a bright
glow from the neon lamp when touched to the
plate end of the tank coil. A flaghlight lamp and
ioop of wire coupled to the plate (not neutralizing)
end of the tank coil will also make a satisfactory
resonance indicator. Parenthetically, in making
neutralizing adjustments it is always well to
avoid coupling the resonance indicator to the
neutralizing circuit itself. The slight amount of
detuning introduced is énough to throw the
neutralizing off when the resonance indicator is
removed.

The neutralizing proceéss is mnext followed
through as usual; that is, (5 is varied until a
point is Tound where there is no indication of r.f.
on the amplifier plate tank for any setting of (.
This, by the way, should be done with the an-
tenna or feeders disconnected from the amplifier,
because it is within range of possibility that the
antenna circuit could be near enough to resonance
to take power from the amplifier tank and thus
give some misleading results.

Sinee adjustment of the neutralizing condenser
may affect to some extent the tuning of the ampli-
fier grid circuit, note should be made of the
reading of the oscillator plate meter to make sure
that the L-C circuit is taking load properly. If the
plate current has changed during the neutralizing
process, condenser € should be readjusted to
bring it back to normal. -~

It is well to remark at this point that when
using series feed on the plate and meutralizing
as shown in the diagrams the capacity of con-
denser C; is of some importance. If C; is too small
it may be impossible to secure complete neu-
tralization, Some experiments have indicated
that unless C, is at leagt 002 ufd. complete
neutralization is difficult, if not impossible, at the
frequencies ordinarily used by amateurs. It is
best to make it plenty large, providing the con-
denser is non-inductive. The ordinary mica
blocking condensers are satisfactory in this
respect, but beware of wound paper condensers.
The mica condensers are the better bet to hold
up ‘under the plate voltage, so that few will be
tempted to use paper eondensers. Under some
conditions there may be apparent neutralization
when the plate supply cireuit is open but it may
be impossible to completely neutralize with the
plate circuit closed. (Incidentally, the plate
circuit is not really closed, even though all the
connections have been made, unless the filaments
of the réctifier tubes are lighted.) In such a case
the only remedy is to use a larger condenser at
(s, since the plate circuit is closed under actual
working conditions — the conditions for which
we neufralize.

Once "the amplifier is neutralized the final
adjustments' may be made to the grid circuit.
In general it is best to use as much inductance
and as little capacity as possible in the circuit
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formed by C and L, in order to build up the
highest possible voltage on the amplifier grid.
The higher the exciting voltage the greater will
be the output, within limits, and the better will
be the efficiency. ‘The clip on L should be so
placed that there will be just enough of ¢ in the
circuit to allow tuning in and out of resonance on
both sides. Finally, after getting the L-C ratio
properly adjusted, re-check the neutralizing.
The set is then ready to go.

The bias voltage for the '03-A should be
approximately 90 volts. This is sufficient to cut
off plate current completely when the excitation

_is removed, even though with a nominal “1000-
volt” plate supply the actual voltage may build
up to 1400 or so when no plate current is drawn.

The plate condenser, (', should be set as nearly
as possible to resonance before excitation is
applied; otherwise the plate current is likely to
he abnormally high. The resonance point can be
gauged with fair accuracy during the neutralizing
adjustments.. Excitation should then be applied
and final adjustment of ; made for minimum
plate current. Usually this will be somewhere
bhetween 20 and 50 milliamperes. The antenna
may then be coupled and tuned in the usual way
until the tube draws rated plate current, and the
set is ready for regular use. Slight readjustments
all the way through may result in somewhat
better output.

Although the process of getting tuned up may
fook rather formidable on paper, the difficulties
are really less than might appear, provided no
unanticipated troubles are encountered. There
should be none of these if the amplifier is properly
neutralized.

on the '03-A the plate current will cut off com-
pletely whenever the key in the oscillator circuit
is open, so that the keying is positive with this
system. This method of keying is particularly
recommended if the exciting tube Is itself an
amplifier, such for instance as the Type 10 tube
in the transmitter described in July @ST. 1t was
used in testing this outfit and seemed to be free
from clicks and thumps, even though no thump
filter was used on the small set. It cannot be
guaranteed to work out that way in all cases,
however.

If in keying the exciting tube, as described
above, the plate current of the amplifier does not
go to zero each time the key is opened, it is a
fairly certain indication that the amplifier is not
properly neutralized. This happened to us in the
preliminary testing and led to the conclusions
about the amplifier plate by-pass condenser
capacity mentioned previously. Complete neu-
tralization effected a permanent cure.

OUTPUT

The output obtainable will he determined
largely by the amount of excitation supplied to
the grid of the amplifier and the accuracy of
tuning. Some tests were made with ‘a dummy
antenna and it was found that outputs as high
as 150 watts on 3500 and 7000 ke. with 1000 volts
on the plate could be obtained without unduly
“pushing”” the tube. The input was roughly 2235
watts. On 14,000 ke. the efficiency drops off some-
what, but it is not at all difficult to get 100 watts
or so.-These outputs were obtained with inputs
to the preceding tube of the order of 25 to 30

watts— quite rea-

The key may oc-

eupy any of the or- TrRE LA

sonable for a Type
10 tube ~ so that

dinary 'positions
usually assigned to
keying. If the ex-
citing tube is a seli-

they represent noth-
ing abnormal.

If the amplifier is
to be used following

controlled oscillator

and the key is in the
center tap of the
amplifier the oscilla-

the set described in
July QST, coupling
coils to be plugged
into the antenna coil

tor frequency may
shift somewhat as
the key i8 opened or
closed. Should this
be annoying the key
may be; removed
from the .center tap )
and placed in the amplifier negative high voltage
lead. Either of these systems presupposes that
the oscillator is to run continuously.

With the oscillator running continuously an
undesirable slow drift of frequency may be en-
countered. The oscillator itself may have given
no trouble in this respect when keyed previously,
g0 that the obvious thing to do in such a case is to
key the oscillator as before. With 90 volts bias

coupled in the same manner.

FIG. 2 — HOW THE AMPLIFIER IS COUPLED TO THE
PRECEDING TUBE -

In this case a Hartley oscillator is assumed to be supplying
excitation to the amplifier. A tuned circuit is used in the grid
circuit of the amplifier, and is coupled inductively to the oscilla-
tor. Any other type of oscillator or low-power amplifier may be

socket may be made
approximately ag fol-
lows: For 35600 ke.,
10 turns of No. 14
antenna wire on a
214-inch bakelite
tube, spaced approx-
imately 1/16 inch between turns; for 7000 ke.,
turns with 3/16-inch spacing; for 14,000 ke., 3
turns with half-inch spacing. These are neces-
sarily smaller than the corresponding plate coils
for the Type 10 amplifier because of the com-
paratively large input eapacity of the '03-A. Some
experimenting with coil sizes may be beneficial.
In general, the greater the inductance the better
{Continued on page 30)
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Why Not Frequency Tripling?

By Boyd Phelps, W2BP*

crystal-controlled signals with a minimum

of stages it is recommended they try a
4700-ke. (63-meter) crystal followed by a-single
tripling stage instead of the customary two
doublers. Tripling may have been overlooked by
amateurs but almost as good efficiency can be
obtained (35%) as with doubling (45%,), the
plate circuit being out of resonance with the grid
in either case.

If the recommended changes in radiophone
frequencies become effective this suggestion may
be useful for a large number of ¢.w. men now
having crystals in the 3900~ to 4000-ke. band that
may be ground a bit more, or for phone men who
will find their crystal tank ecircuit will easily
cover the 4000- to 4700-ke. range to work in
either band with a crystal in that range or the
3900- to 4000-ke. on the 14,150~ to 14,250-ke.
phone band by tripling from a crystal in the
4700-ke. range. Somewhere around 4000 ke. is
where crystals give their maximum power but
the thin crystals for 7000 ke. are quite fragile
and should not be forced to give much power.
In our experience, 4700-kc. crystals have been
.regularly used with a 211-D oscillator drawing
150 milliamperes at 400 volts and delivering about
35 watts, exciting a buffer-tripler '52 stage giving
about the same output on (4-me.-— which is
ample to excite a husky final stage.

Old warnings about frequency doubling in the
final stage of a transmitter hold for tripling and
there is especially likely to be radiated consid-
erable fundamental frequency power with Zepp,
third harmonic, or other radiating systems having
a wire ¥j-wavelength long that would tend to
increase the strength of the 4700-ke. signal,
which would not be in any amateur band. A
straight final amplifier between the tripler and
antenng, as in doubling, should always be used
and of course gives much greater output.

For those desiring to lap down their own
crystals the following dimensions are given as a
guide. A micrometer, a piece of hroken auto~
mobile glass, some valve grinding compound,
water, a rag, and a Handbook or back issues of
QST are needed. One flat side of the blank should
be left untouched for reference and the thickness
kept the same within .0002" variation all over.

These figures are only for the X-cut (thick-
eut, Curie-cut, perpendicular-cut, etc.) crystals.
If the blank is of the Y-cut its thickness already
is about .0192” at 4000 ke. and perhaps had better
not be ground more unless you are experienced.

* Box 247, Hickaville, L. I,, N. Y,

FOR those desiring powerful 14-megacycle

Before going on the air, more precise measure-
ments of the resulting frequency should be made
by means of a monitor or heterodyne frequency
meter ~calibrated from standard frequency
transmissions. Here are the figures:

Fundamental Rufety Triples Thickness

Frequency, ke. to (ke.) (inches)
3900 P L0289
4000 0 L.l 0282
4666.6 14, 000 L0242
4716.7 14,150.1 0239
4750 14,250 L0237
4800 14,400 .0235

Adjusting a tripler stage is no more complicated
than adjusting a doubler and is simpler than a
straight amplifier because it does not need to be
peutralized. The tank citcuit is tuned to three
times the frequency of the [.,nd excitation and
resonance may be noted’ by various means such
48 a radio frequency tanl;_cnrcmt ammeter, grid
milliammeter in following stage, plate milliam-
meter in following stage ete. The last method
involves only a plate meter Whmh would no doubt
be used in any case.

Amateurs working on only 3500 and 7000 ke.
with a erystal controlled transmitter that lacks
space for two  doublers may find the above sug-
gestions useful in extending their working range
to 14,000 ke., for tripling makes this possible
with the same tube line-up and one additional
crystal. Let us hope it helps to improve a few
signals on this band.

Adding an Amplifier to the Low-Power
Transmitter
{Continued from page £9)

will be the operation. With this transmitter the
antenna condenser should be shunted directly
across the couplmg coil and connections made as
shown in Fig. 2. The r.f. ammeter may be cut out
of the ¢ircuit or short-circuited. It should nerer be
left in the closed circuit formed by the coupling
¢oil and antenna condenser. This is almost sure
to result in burn-out of the meter. It may, how-
ever, be placed in series with the grid of the ampli-
fier tube provided the r.f. grid current does not
exceed the range of the meter. It is best to use a
shunt across it in preliminary testing.

8o Strays %5

Seen by W80K on a sign in his town: “Blank
Battery & Magneto Co. Amateurs Rewound.”,
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What Is This Thing Called Decibel?

An Amateur View of the Transmission Unit

By James L. McLaughlin* and James J. Lamb, Technical Editor

NYONE who makes a practice of at least
skimming through the technical literature
of radio cannot have escaped noticing the
increasingly frequent occurrence of ‘‘db’’ pep-
pering its pages. Once pretty much restricted to
papers and articles involving only telephony and
broadeasting, it is now quite usual to find “db”
popping up in technical stories which have little
or no connection with wire telephony and often
having but incidental relationship with telephony
of any kind. Comparisons of the relative strengths
of c.w. signals and the directivity of antennasg, for
instance, are surprisingly satisfying and meaning-
ful when described simply in terms of decibels.
And when something becomes satisfying and
meaningful for the description of e.w. signals and
the relative merits of antennas it becomes pronto
one of those things that amateurs welcome to
their eircle and must needs adopt. True enough,
amateurs in considerable numbers do have a
friendly working acquaintance with the db; and
its appearance in (ST s pages is by this time no
novelty.t But it must be acknowledged that an
aroma of mystery and the undeserved taint of
“toa technical’” have become attached to the
poor decibel, seriously handicapping its whole-
hearted adoption by many who have genuine use
for it as a simplification in the handling of things
radio — especially in the amateur field. Hence
this little story; an attempt to do right by our
little decibel and gend it on its merry way to
popularity with the ham of the species.

HOW THE DB CAME TO BE v

5o far we have not so much as intimated what
the family origin of our subject might be. For
purposes ‘of getting acquainted this matter is, of
course, of some importance, even though we
know that the origins of electrical measuring
units are soon forgotten in the process of putting
them to work on practical probleras. Witness the
general acceptance of the volt, the ampere, the
watt, the chm, as practical vardsticks for our
radio measurements, with never a thought to
their fundamental derivation. In fact, they have
for us an almost physical reality ~ just as pints
and quarts have to folks in other lines of more or
less scientific endeavor. And so it is with the deci-

* Aviation Radio Station, Inec., 20 West 57th 8t., New
York City. :

! Particularly ¢ Some More About the Family,” Chamber-
lain, QST, July, 1928; and subsequent articles on volume
level indicators, directive antennas, ete,

bel. To hear those of the inner circle glibly bandy
“db up’rand *‘db down” is to marvel at the fa-
cility with which we technical people can take
terms that have nothing more solid than abstract
mathematical ratios as their basis and adopt them
as genuine realities. That is what we have done
with every one of our electrical terms (who
doesn’t think of a 75-watter as having genuine
physical dimensions?) and that is what we eannot
help but do with the decibel. For just as the ohm
is based on nothing more real than a mathemati-
cal ratio between volts and amperes, so the decibel
is based on a.mathematical ratio between power
values. It differs slightly from other ratios in
that it is logarithmie, which may seem discourag-
ing but shouldn’t, and it actually has a genuine
physical meaning not possessed by most electrical
units of measurement; it places power ratio and
sound sensation as detected by the ear on a com-
mon basis. We ‘“‘hear logarithmically”; our ears
do not detect equal steps of loudness for equal
steps in the power of sound but detect equal
steps in a scale of loudness more nearly as equal
steps in a logarithmic scale of sound power ratios.
All of which may appear somewhat far-fetched
and remote from the measurement of signal
strengths and of antenna efficiencies until we
recollect that amateur systems of communieation
invariably introduce the ear as the final piece of
equipment.; and that unqualified measurementsin
terms of volts, amperes, watts, and such do not tit
thepeculiaritiesof our personallistening apparatus.

WHEN IT STARTED

In the early development of telephony, a sys-
tematie relationship of electrical power ratio to
sound sensation soon became necessary. To the
telephone engineer, and to the radio engineer as
well, sound is a commodity to be transtormed and
transported from producer to consumer through &
transmitting medium. In the early days of elec-
trical communication the medium was essentially
a circuit of wire, but this has been extended more
lately to include also radio circuits through space.
Be the cireuit wire or spatial, every piece of equip-
ment in it between the source and a distant point
means either a gain or loss in power level which
must be translated to terms of sound value. Once
upon a time different values in power level were
simply but crudely specified as * a little louder,”
“not so loud,” and so on — not even so exact as
our old amateur R’ system of describing signal
strength.

August,‘ 193]
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In search for a measuring unit for expressing
more definitely different values of power level in
terms of sound value, the resourceful telephone
people hit upon the idea of the *'standard cable
mile.” This unit of power Tatio was equivalent
to the transmission loss of one mile. of standard
No. 19 telephone cable having a resistance of 88
ohms per loop mile and a capacity of .054 ufd. per
mile. Of course telephone engineers could not be
eternally lugging cumbersome reels of this cable
around with them, and compact artificial cables
containing lumped resistance and capacity were
used as a Iecessary convenience. :

Now the ““mile’” unit had two characteristics,
one good and the other not so good. The good
one was that for speech the transmission loss of a

2

CURRENT DR MULYTACE, O, o
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ENTER THE DECIBEL

As goon as the “mile” became so obviously
ungatisfactory for the advancing art of electrical
communication, the ever ingenious telephone
engineers went gunning for a betfter unit which
would not be greatly different in value from the
old unit, at speech frequencies, but which at the
same time would be distortionless and hence
more generally useful. This unit was not derived
by the ¢iit-and-try method which brought about
the “mile,” but originated on a slightly higher
plane. It was born more through mathematical
evolution, the process being best shown, perha.ps,
by a general example. -

Suppose we have a uniform SIgnalmg circuit

(telephone or radio) having a length of » miles

and suppose that the power at
the input end of this circuit has

'

1000
BoM

a value of P;. Suppose we next

N

oM

measure the power at a point

400M

1 mile from the source and
designate this power value as P,.

200M:

The ratio r of the two power
values is' P/ Ps. Continuing the

o
oM

BoM]

process, let us measure the power.

oM

values at successive points each’

0
5 4o

1 mile. further from the source.

s

The successive power ratios will
be found to be 7%, 13, r4, etc., the

ratio for a point n miles from the

=
x

@

first point being r». Very clearly,

POSER, CURRENT OR VOLTAGE RATIO

POWER, CtRENT
- =

the power rati6 is an exponential
function of the length of the

»

eircuit. Coincidentally, it will be

' found that the sound level is

I —

FIG. 1 — THE GRAPHICAL ““GAIN” TABLE

Coordinates marked “A”’ are used for the *“A”’ curve asid those marked “B”’
go with the *B”’ curve. Instructions for making up the curves dnd suggestions

for their use are given in the text.

it 2

mile” quite closely represented the smallest
step on a loudness scale that the ear could detect;
the bad one was that it had a vicious frequency
characteristic. It aftenuated higher frequencies
more than it attenuated the lower frequencies.
It was not distortionless. This was not so serious
where only “talking” tests had to be made, but
when it came to making aceurate measurements
at single frequencies the thing became nearly
meaningless. This was helped somewhat by
adopting a standard frequency representative of
speech, this frequency being first chosen as 800
cyeles and later as 1000 cycles. Of course there
wasg a lot more than this to the first epoch of power
level measurement history, but this abridged
version will suffice to bring us to the modern era.
It does indicate, however, that the development
of a wmpletelv gatisfactory unit of power level
measurement is not somethmg that might occur
accidentally along about the 37th CQ on a
crowded Saturday night.

directly proportional to the loop
length of the line and hence to
the exponential powerratio. Now
let us put this power ratio in
the form of a general equation:
1
e mmn
2

. THIS LOGARITHMIC BUSINESS

Now what we are after is the value of the ex-
ponent 7 _ag derived from the ratio of the two
power values. Recalling what we may have for-
gotten about such things, or digging out the oid
“math” bhook if we can’t recall it, we find that
this exponential relation may be put in logarith-
mic form, equating the exponent to the other
terms:

n= log,}']—;:

We are closer to the working version of the
thing by this time, except for assigning a numeri-
cal value to r in the “log to the base r’' part of it.
Apain going back to our school-day *“math,” we
re-discover that there are two systems of loga-
rithms in general use: The Naperian system in
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which the base, designated e, is 2.71828; and the
Briggs, decimal, or common, system in which
the base is an even 10. Both of these systems are
used for expressing logarithmic power ratios, the
Naperian! system giving a basic unit called the
“‘neper’” and the decimal system giving a basic
unit called the ‘“hel.” Our decibel is a subdivision
of the latter and the base 10 is therefore the one
for us. Now our logarithmic power ratio equation
looks like this:

=1In, Py bel
= gml—); lg
Since it happens that the bel is too large a unit
for practical work and since the old *“mile” unit
is apprommatelv equivalent to a unit one-tenth
the size of the bel, we divide the
right-hand side of the above

Because of the logarithmic character of the
decibel, successive gains and losses expressed in
db are added algebraically. For instance, suppose
we have a system containing successively an
amplifier giving a positive gain of 20 db, a line
having a negative gain (loss) of 5 db, an im-
pedance-matching network giving a negative gain
(loss) of 30 db, and ending up with an amplifier
contributing a positive gain of 10 db. The overall
gain of the system, from the input of the first
amplifier totheoutput of the terminating amplifier,
would be -20db—5db—30db-+10db = —5db.
This feature in itself contributes congiderably
to the simplification of power level caleulations
where there are s number of pieces of equipment
between the input and output terminals of &

60 N CLRRENT 00 VX IHE, aB .z »
equation by one-tenth and oh- '¢” = S i
tam the expression for logarith-  « < B4
mic power ratio in decibels: 4 » <
Py 2 N )
n=10 logm—~~ db N rd 2
g A o001 ‘;
"The two power values must be g » §
in the same units (kilowatts, X, 3
watts, milliwatts, microwatts — 2 P Al 5
or horse power). 1f the ratio of &« v A ;
the two power values is greater § «g
than unity there is positive gain = & — g
and if the ratio is less than unity 3 ) J% 5
there is negative gain or loss. A %
ratio of unity of course gives o // \\
Zero gain. ’/A
001 o T - 000003
Since it is usually more con- T —————— —_ ’?»w% S— =e

venient to meagure voltage or
current values than it is to meas-
ure the power directly, when the
power is,proportionate to the square of the cur-
rent or voltage, 28 in & (‘n‘cuxt of pure resistance,

db

n=10 log1

=20 logm—l' db
‘ T,

Likewise,
=20 lotho—— db

Strlctly these relations hold only so long as the
circuit conditions are the same for the two meas-
urements of either current or voltage. As has
been pointed out in a previous publication? a cor-
rection must be applied where the conditions are
different for the two measurements. This will
work no hardship in most cases, however, espe-
cially where we are concerned with changes in
power level at only one point in a circuit. This
will be generally true in amateur problems.

e i.\l'otes_ on Power Measurements in Communication
Circuits,”” Crawford, General Radio Experimenter, October,
1929, |

FIG. 2 — THE “LOSS” TABLE

system. Onece the gain for each piece of equipment
is known, providing the couplings have proper
characteristics, it is necessary only to perform a
simple addition to determine the gain for the
whole system.

ELIMINATING THE MATH

Now that we have dutifully traced the mathe-
matical evolution of the decibel — we trust it has
been followed just as dutifully — the time has
come to disclose the inevitable short cut which
eliminates the mathematical computations in-
volving log tables, slide rules, and such. The
method is graphical and employs another mathe-
matical trick. Using ‘“semi-logarithmic’” graph
sheets on which the ordinates form a geometric
progression while the abscissae form an arith-
metical progression, power and current or voltage
ratios are plotted against db values, the resultant
curve heing a straight line. Figs. 1 and 2 illus-
trate such graphical tables covering power ratios
from one one-millionth to a million with corre-
sponding db values of from —60 to +60. They
also cover voltage or current ratios of from one
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one-millionth to on¢ million W1th corresponding
db values of from =120 to +120. These ranges
are adequate for all practical purposes since it is
quite unusual to encounter gaing or losses greater
than these values. Since the graphical tables

7 Dot
or Mic.

FIG. 3~ A SIMPLE TYPE QF VOLUME CONTROL
WHICH CAN BE CALIBRATED TO INDICATE
POWER LEVEL

R may be @ 500,000- ohm potentiometer, preferably of
the “‘tapered’ type giving a loganthmzc resistance us.
knob rotation curve, as explained in the text. Ry isthe
usual cathode bias resistor used with heater type tubes
and condensers Cy serve as by-passes.

reproduced here are somewhat small for practical
work, it is recomamended that they be used as
models for larger ones plotted on graph sheets of
the semi-logarithmic type, such as Keuffel &
Esser No. 358-72L. These sheets can be obtained
in stores that handle draftsman’s supplies. The
preparation is quite simple, consisting only of the
notation of the codrdinates and the drawing of the
diagonal straight lines. It would be less confusing,
perhaps, if separate sheets were used for ratios
below 1000 (A" curve) and over 1000 (“B”
curve) of Fig, 1, and for the “A” and “B” curves
of Fig. 2. Then there would be but one curve on
each sheet. The following table can be used in
plotting the points for the curves:

FOR FIG. 1, “GAIN”
Power, Current, or Power Clurrent or Voltage
Voltage Ratio db db
1 1] . -0
10 10 20
100 20 40
1000 (1 M) 30 60
10,000 (10 M) 40 B0
. 100,000 (100 M) 50 100
1,000,000 (10_00 M) 60 2
FOR FIG. 2, “LOSS”
Power, Current, or Power Current or Voltage
Voltage Ratio db db
1.0 0 0
0.1 —10 ~20
0.01 —20 =)
0.001 —30 —G0
0.0001 -—40 . -850
0.00001 50 =~100
0.000001 60 —120

The ratios are marked on the logarithmic verti-
cal scales and the db values are marked on the
horizontal linear scales. Coirdinates designated
- ““A” are used for the *“ A"’ curves and codrdinates

designated “B” are used for the “B’ curves.

(')nce the curveé fiave 'Been plotted thev can be

voltage ra.tws to.db valueq or they can be used
for translating known db values to power, cur-
rent, 4nd voltage ratios. They work either way
and completely eliminate the bother of juggling
logs and antilogs. Let's try a few examples.

SOME PRACTICAL APPLICATIONS

One of the things in which every amateur is
vitally interested is the probable improvement in
performance accompanying & change in his trans-
mitting equipment. Who has not made adjust-
ments that have resulted in increased output, as
measured by the antenna ammeter, and then
found that there has not been. a proportionate
improvement in signal strength as measured in
audibility by a distant observer? Suppose we take
8 typicil example and see how it works out.

Without changing the frequency or antenna
tuning “adjustments, the plate voltage on the
transmitting tubes is raised so that the antenna
current, increases from 1 ampere to 1.5 amperes
(representing a power increase of 2.25 times).
What should be expected in the way of improve-
ment i sighal strength, other things remaining
unchanged? The current ratio ig 1.5, which, from
curve “A” of Fig. 1, i3 Seen to represent a gain
of 3.5 db. Remembering that the Ieast increase
in Ievel that is detectable by the ear is 1 db and
that it takes as much as 2 or 3 db increase to make
4 showing in the presence of QRM, éte., it is obvi-
ous that the increagé of 50¢; in antenna current
will not do much more than bring the signal up
about one notch in the “R” scale of audibility.
If the signal were R4 with 1 ampere antenna cur-
rent, it_wouldn’t be much over R5 with 1.5 am-
pere in the same antenna at the same frequency.
Of course this is néglecting the non-linear re-
sponse characteristic of the receiver (regenerative
detector seunsitivity is much grester for weak
signalsj, but even then the increase in signal
strength is more nearly represented by the gain
in .db than by the showing on the antenna
ammeter.

Here is a more general problem. Suppose Bill
Jones is contemplating building a new trans-
mitter to replace his present Type 10 outfit which
has an output of 10 watts. What improvement
in signal strength could he expect from a set. using
a Type ’52 and putting 100 watts into the same
antenns system and on the same frequency?
The power ratio is 10 and the gain is 10 db, as
an inspection of curve “ A’ of Fig. 1 will reveal.
This gain will represent something like 3 or 4
steps in audibility on the R scale so that if his
signals were around R4 at Washout, N. D., with
the old outfit, he might éxpect R7 and RS with
the larger outﬁt under the same conditions.

Or suppose we wish to know the improvement
that can be expected with an increase in the
modulation capability of a pbone transmitter.
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The power of the modulator is increased so that
the modulation capability is made 909, instead
of 30%, the carrier power remaining the same.
What is the gain in db? Since the antenna cur-
rent amplitude is proportional to the percentage
of modulation, the improvement in modulation
capability will represent a current ratio of 3.
‘From curve “A’" of Fig. 1 it is scen that thisis a
gain of nearly 9 db — no mean improvement in
the sock of that particular phone set.

Passing on from the transmitter itself to the
antenna system; suppose that W2SO0X decides
to add a little directivity to his 28-me. antenna
and that the particular combination he decides
upon gives a rated gain of 6 db in the direction
towards which he wishes to push his signals. To
what is this equivalent in terms of power increase
in a non-directive transmitting antenna? Con-
sulting Fig. 1, curve “ A’ we find that the power
ratio for a 6 db gain is 4. The directive antenna,
therefore, gives him the same increase in signal
strength' as he would obtain by increasing the
power in the non-directive antenna to 4 times its
normal value. Since the array necessary to give
this gain might consist of nothing more elaborate
than two “‘eouplets,” each consisting of a half-
wave antenna backed up by a reflector spaced a
quarter-wave behind it, with the two antennas
excited in phase, it is obvious that directive trans-
mission i8 decidedly advantageous.

THE STANDARD REFERENCE LEVEL

The decibel is primarily a unit that is used to
specify gains und losses with reference to the
power value at some point in a system, irrespec-
tive of what the actual value of the reference
power may be. Since the unit is based on a power
ratio, however, it is natural to assume a standard
reference power value and use the db to express
amounts of power as being so many db above or
below this value. Several reference levels have
been more or less generally used, but the standard
in broadecast and allied fields at the present time
is .006 watts or 6 milliwatts. When a broadcast
engineer says that a microphone is*“30 db down”
or that his level is *‘plus 8 db,” he has this refer-
ence power in mind. Practically all the broadeast
and telephone equipment used in this country
at the present time is rated and calibrated on
the basis of this reference level. When a pick-up
amplifier is rated as having a ‘“maximum undis-
torted output level of 6 db,” it means that the
power output is 6 db (power ratio of 4) above 6
milliwatts or that it is 24 mw. A fairly accurate
picture of the meaning of loudness in terms of the
standard reference level of 6 mw. can be obtained
from the following approximations: Good R9
signal strength on a telephone headset is about
+2 db; loud, loud-speaker volume is about
+20db. A reference level of 10 mw. is sometimes
used, but unless otherwise specified the reference

power of 6 mw. can be assumed.

MEASURING POWER LEVEL

Thereare several typesof audio-frequency power
level measuring devices in general use. One type
which is self-contained and requires no battery
supply for its operation ig that in which a rectifier
type voltmeter is used as the indicating instru-
ment in conjunction with a variable attenuator
made up of suitable resistors and calibrated in db.

This type is usually designed for operation across

a 500-ohm line. A voltmeter reading of 1.73 volts
corresponds to zero db level for a reference power
of 6 milliwatts when the instrument is connected
across a 500-ohm line. The voltmeter scale is
calibrated from —10 db to +6 db and the at-
tenuator which is calibrated from 0 to 30 db
further extends the use of the instrument—
something like connecting a resistance in series
with a low-range voltmeter to increase its range.
The attenuator for this type of indicator neces-
sarily must be so designed as to present a con-
stant input impedance in order to prevent its
affecting the frequency characteristic of the line
to which it is connected. The variable attenuator
is usually of the L’ type in which a series and a
shunt resistance element are varied simultane-
ously. The design of attenuation networks is a

‘whole story in itself and will constitute a separate

article in a future issue of QST

A second type of power level indicator is that
in which a vacuum tube is utilized as a v.t.
voltmeter. This type is more adaptable to ama-
teur uses and has been treated in a previous QST
article.? A modification” of this arrangement is
generally used as the volume or “gain’ control
in amateur receivers and in the speech amplifiers
of phone transmitters, the attenuator being con~
nected ag a voltage divider in the grid circuit of
an audio amplifier as shown in Fig. 3. Such a
simple attenuation arrangement can be used only
where there is practically no cwrrent flowing
through the resistor and where the impedance
into which the attenuator system couples is much
higher than the resistance of the attenuator.
These conditions are satisfied in the grid circuit
of an audio amplifier such as that illustrated.
The position of the sliding contact or tap-switch
on the resistor £ determines the value of the sig-
nal voltage applied to the grid circuit of the am-
plifier tube, the ratio of the voltage on the grid to
the total voltage across the secondary of the
transformer being proportional to the ratio of
resistance 4B to the total resistance AC. Buf
the volume level will not be proportional so the ratio
of the resistance values. If the potentiometer is of
the type having a straight-line resistance vs.
knob-rotation curve, the volume level will nob
be decreased noticeably until the gain has been
backed off about 14 of the total sweep of the
knob. And there will not be a noticeably rapid

3% Volume Level Indicators,” Omer, QST, November,
1930; and correction in following issue. Figs. 2 and 5 of this
article should be interchanged.
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decrease in volume lovel with decrease of ‘the re-"

sistance AB until the contact hag gone past the
half-way mark. This is shown graphically in
Fig. 4, where attenuation in db has been plotted
against per cent total resistance for a voltage

RS i3 R6 RS R4 R3 Rz RI1
R} (R2)  (R3) IR4) (R3) (R&} (RT) _(R8} (r9)
-~
oo
so \
R"":a \
gr N

0 e ~—

o 4 8 @ 16 20 24 28 32
ATTE A TION, o6

FIG. ¢4~ ILLUSTRATING THE RELATION
' BETWEEN
volume-conirol reszstance ratio, db level, and audibil-
ity. The audnbzb Jigures in parentheses suggest a calibra-

tion for dudibility measurements on received signals.
Details are explained in the text.

divider such as that shown in Fig. 3. A rough
comparison of the resistance ratios and signal

strength in terms of the*‘R’’ system of audibility’

is also indicated in Fig. 4, steps of 4 db each hav-
ing been allowed for each step in the *“R” scale.
The total attenuation between R9 and RI is
shown as 32 db, which may he faken as a prac-
ticable approximation. Since the relation between
resistance ratio and volume level is a logarithmic
one, it is obvious that the calibration of the poten-
tiometer scale should he logarithmie or that a
Togarithmic “tapered” resistor should be used.
The latter is the more practicable arrangement,
wince the scale calibration can then be Imear w1th
respect to rotation of the control.

A receiver volume control havihg a logarithmie
registance characteristic could be used to. good
advantage as an audibility meter by making its
calibration the reverse of the ** R’ scale shown in
the chart of Fig. 4 (as indicated by the paren-
thetical figures). The angular seale could have
ten divisions with ““10” at the zero resistance
position and “1°’" at the maximum resistance
position. A signal which was R9 would just go

out of audibility at the next position above zero -

resistance while a signal that was Rl would be
just audible with the resistor in the full “on”
position. If desired, the resistor could be eali-
brated in db instead of in *R” units of audi-
bility. The latter calibration would be especially
applicable to the gain confrol of. the speech
amplifier of a phone transmitter.

These are but a few of the many ways in which
the db can be put to work in amateur radio.
Even to mention all the possible uses would run
this story beyond page 98 — and it is long enough
now. But we hope that the suggestions that bave

been made and the information that we have tried
to give will serve to further the adoption of the
db by amateurs. It is inevitable that we shall
hear more of the thing, as future QST articles
will show. We cannot escape it. Perhaps it even
may be heard of dver the air; “your sigs up 4 db
now, OM — FB.”

Midwest Division Convention

HE -Towa Convention of the Midwest

Division, following a custom of several years’
gfanding, was again held at Iowa State College,
Ames, “Towa, in conjunction with the Radio
Amateurs’ Short Cotirse of Engineering Extension
Service. Ames was the Mecea for Iowa hams and
for many from neighboring states on Friday
and Saturday, May 8th and 9th.

The eonvention officially openéd at 9 o’clock
Friday .morning with registration at the En-
gineering Hall of the college. The morning was
spent in getting acquainted, ham-festing, and
viewing the parade which was a feature of the
college Veisha week. The business of the conven-
tion gof under way at 1 ¢’clock in the afterncon
when George Hansen, WOFFD, SCM for Iows,
welcomed the delegates and started things going.
He wad followed by A.R.R.L. Director Kerr,
who, in g little talk with the descriptive title of
‘“Pickups,”’ told of his impressions of A.R.R.L.
Headquarters accimulated during his trip to
Hartford for the annual Board meeéting, explained
how the affairs of the League are handled, and
covered the high spots of the Board meeting.
The third speaker on the afternoon program was
George Grammer, Assistant Technical Edifor of
OST. His talk covered the various antenna gys-
tems in common uge among amateurs, and was

(Continued on page 88)

e Strays gy

WOCKS recently put up a single-wire fed
Hertz sntenna following the dope in September,
1929, (8T, and found that the resonant fre-
quency was lower than it.should have been, al-
thought re-measureriient of the antenna showed
the length to be right, He happened o notice that
the dial light on his receiver Hickered when keying
the transmitter, so put air ammeter in the an-
tenna lead to the receiver and found 3 amp.

~flowing! With the ground removed the cuirent

wag till ,2 amp. The receiving antenna was then
taken down and the resonance point on the trans-
mxttmg antenng shlfted to the correct frequency.

1f rope halya.rds are soa.ked in boiled linseed oil
before being put tp there will be practically no
shrifkage and the life of the rupe W111 be length-
ened. — JWEDPJ.
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Fourth International Relay Competition Results

By E. L. Battey, Assistant Communications Manager

Sweepstakes Contest had cleared away,

Old Man DX summoned his cohorts
around him to participate in what turned out to
he *‘the greatest and most successful Interna-
tional Relay- Party yet held ! The period chosen
for the fray was March 8, at 0000 G.C.T., to
March 22, at 0000 G.C.T., and it was two weeks
just crammed full of DX contacts.

Conditions were” generally exceptionally good
for DX communication throughout the entire
period of the tests. Old acquaintances were
renewed! New friendships were made! Contacts
with countries never before worked are reported
hy practically all contestants. Several stations
are now: members of the *“Worked All Continents
Club” as a result of their participation. Among
these are W8SY, W8BNU, and W9AZZ. VS6AH
made nine eastern states amateurs WAC mem-
bers during the contest. The tesis gave all en-
trants the usual opportunity to improve their
operating technic. From every angle the *“Fourth
International Relay (“ompetition Y was a decided
success.

The basic pnnmpal for scoring was that a
message sent to a-foreign station by a station in
the United States or Canada count one point,
both for the sender and receiver; and that a
reply message received in the United States
or Canada count {wo points, both for the receiv~
ing and sending station. Total scores in all
localities were computed in accordance with the
number of continents or United States and
Janadian . inspection districts worked. In the
case of United States and Canadian contestants
the special gystem of weighted credits was also
included in the scoring. Complete information
relative to scoring may be found on page 34,
March QST
. In checking the logs submitted it was found
necessary to reduce some scores because of
infringement of rule No. 4, which stated that,
“Reply contest messages must contain ten or
more words in the texts . . .” All logs have
heen checked in accordance with the rules on
page 38, March QST, and all reducing of scores
has been based on infractions of those rules.

The highest scoring United States participant
is WOUM, who made 4374 points by his work
with stz continents! That's enough to make any
ham weep tears of envy. WS8BKP is a high second,
contacting stations in siz continents for a score of
4002. A score of 3895 gives one of our best known
DX stations—W8GZ—third place. Three others
have totals above 3000; W1AKYV, 3534; W6EW,
8390; and WIFM,. 3325. These ure very fascmab—

JUST after the *‘smoke of battle” from the

ing scores, but there are many others nearly as
good. We are listing the twenty-five highest
scoring United States participants.

Six United States stations succeeded in making
message exchanges with all six continents.
The lucky ones are as follows: WIAKV, W6EW,
W8BKP, WSCCW, W8SY and WOUM. Thirty
contestants contacted five continents; 72 worked

HANDS ACROSS THE SEVEN SEAS

four; 66 snagged three of them; 82 were ahle to
QS0 two; and the remaining 109 United States
and Canadian participants were only able to
make successful contact with one continent.

The foreign scores algo run very high this year.
G5BY leads the entire world with the almost
unbelievable score of 11,8721 CMS8UF ig second
high with 5811 points. Incidentally, CM8UF had
the highest score in the world in the 1930 com-
petition. ZL2AC ig close behind with 5668, which
gives him third place. CM2SH has 4896 points,
and is next in line. The twenty highest scoring
stations outside of the United States and Canada
are listed for the information of all, and to give
them the prominence they deserve.

35BY was the only foreign contestant who
succeeded in making exchanges with all 14
United States and Canadian inspection districts.
ZI2AC, VK3HL, VK7CH and CMS8UF con~
tacted 13 out of the 14. ZL3AS, CM2SH and
CE7AA successfully worked 12. Eight partici-
pants worked 11, and seven worked 10 of the
districts.

Certificates of Merit have been awarded to the
leading station in each A.R.R L. section through-
out the United States and Canada, and to the
highest scoring station in each country, countries
being determined by the prefix used. But one
certificate was awarded to any group of stations
using the same prefix. The complete list of scores
appears at the end of this article. The first-listed
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WOUM. ....... « 4374 WOMI...i . .. 2085
WEBKP. B 4002 WEAQT . ... eans 2895
WBGZ....o0vve, 8895 W8ADG......., 2845
WIAKV,........ 3534 WOADN evs 2680
WEEW.......... 3390 WODNG........ 2550
WIiFM.......... 3325 W2IiD......he 2305

25 HTGH UNITED STATES STATIONS

WISZ, . . ivseiiv. 2265 WOEF....o0vis. 1920
CWSAXAL T AL 2025 WBAHZ,....,... 1806
wWeCUH, 7...... 2136 W6CYR.. .\ ... 1836
WBCCW ..., 2052 WBIC. . oo 1740
WBDED. :...in. 2015 WBEJC.. ... v 1740
W5BBQ.. ... ... 1992 W6CSJ. .. ..., 1735
W2RD..... 1715

s

station in each Section, and in each foreign
country is the certificate winner. The ohe excep~
tion to this is in the case of Connecticut, where
WI1AVV receives the award, since stations of
AR.R.L. staffi meémbers caunot receive certi-
ficates due to a Board ruling. To all winners we
extend our felicitations!

POOR SPORTSMANSHIP
Probably the biggest complaint of all parici-
pants was *‘poor notes.” United States amateurs

will do well to listen to a few of the comments
made by foreign contestants. It would seeri that
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THE WORLD AT THE HAMS’ FINGER-TIPS
DURING INTERNATIONAL CONTEST

& high percentage of our fellows are disregarding
our regulation relative to ‘“‘adequately filtered
d.c. plate supplies.” G6QB says, “In gpite of all
the admirable stuff in QST about high quality
notes, fully 909 of the stations worked were
between T1 and T4, with a lot of the former.”
GI5NJ: “Very few ‘W’ stations have anything
fike T9 notes — most of them are very rough.”
G5WQ writes, “My only kick is apainst the
hopeless notes used by many amateurs in their
efforts to get the maximum amount of juice into
the antenna.” These are but three of the many
remarks relative to the a.c., r.a.¢., i.c.ow. and 500-
¢ycle notes still in existence. There Is no excuse
for it, fellows, and it is anything but sporting to
handicap other amateurs by the use of “illegal”
plate supplies.

In contrast to the above paragraph we are
pleagsed to record the opinion of many of the
United States and Canadian contestants that
the signals from foreign stations are rapidly
improving in quality. WOEF says, “*Ninety-two
percent of the stations that I worked during the

tests used erystal control.” W1WV and WSCCW
réport “(" signals asg being particularly ‘‘high
quality.” One of the most beautiful signals heard
at A.R.R.L. HQs during the contest was that of
F8EX, s splendid example of.what a 1931 signal
should be. .

One of the requirements of A.R.R.L. contests
is that all participants abide by all regulations of
their respective countries. In all cases where
infractions  or violations of regulations are
reported they are weighed and investigated
carefully by the Irregularities Committee. In all
cages where sufficient evidence of guilt is found,
disqualifications are made. The following reports
have been.received regarding the irregular opera-
tion of station G5BY during the contest we are
recording. The Council of the R.8.G.B. protested
the operation of (G5BY in the contest, stating its
opinion that the station used more than the 50
watts permitted by the licensing authorities,
also citing its belief that the following regulations
of “the conuntry weré violated — “*Licenses are
granted on condition_that stations are operated
for_a period not exceeding 15 minutes in each
hour, also periods of transmission miuist not exceed
two hours in all during any consecutive perfod of
24 hours.” Only ong .person is permitted to

“operate a_licensed station.” G5IS reporting his

score individually alleged that G5BY operated
outside the frequency band allofted to British

' "HOLDING UP THINGS

amateurs, or 20 ke, beyond their buffer-band
iimit of 14,340 ke. G6QB and G6NF also called
attention to some of the same discrepancies held
againgt G6BY. -

The Award Commlttee examined the different
evidence recéived against G5BY and endeavored
to secure further information’ to assist in its

38

e

: QST for



ZLBAB.......... 3792
CM8UF......... 5811 VK7CH........ 3159
ZI2AC..... .00 5668 ZI4AO......... 3001
CM28H.....v00 4896 G6RB.......... 3047
VEK3HL......... 3900 K4ED.......... 2894

20 HIGH FOREIGN PARTICIPANTS

VE2NS......... 2700 VEK5WR......,. 2120
CMS8YB........ 25696 F8EX.......... 2010
VE3ZX..ovvuun. 2585 LUBFA......... 1850
ZL1AR......... 2519 VK7IK......... 1791
VE3WL........ 2189 VE3RJ......... 1750

deliberations. Examination of the time entered
in dlfferent logs from other British participants
indicated that very many would be disqualified
should the Committee require the absolute
observance of the time limitation regulation
cited. The Committee did not find the requisite
amount of evidence to class this station with
others disqualified for off-frequency operation.
Furthermore, a statement was received showing
the station had only a single operator with a
special arrangement for avoiding interruptions.
Therefore the Committee was forced to the
conclugion that there were insufficient: grounds
for aection, but directed publication of the
circumstances.

DISQUALIFICATIONS AND IRREGULARITIES

There are four disqualifications for off-fre- -

quency. operation — W2BYP, W4PJ, W6BYB
and HAF8C. The first three would have been
certificate winners in their respective sections had
they taken a bit more care to stay within the
limits of the amateur bands. Scores of stations
were logged and reported off-frequency during
the contest, but only approximately 35 were
participants. Sufficient evidence was presented
to disqualify but four of those 35. A single report
was deemed ‘‘insufficient evidence.”

The Award Committee regrets the necessity
of making any disqualifications. In view of the
serious reflection on the ability of amateurs as a
elass to control their transmissions and limit
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+ THE AFTER CONTEST DREAM

these to specified frequencies, the complaints of
increased interference on 6905 and 14,440 ke.
from off-frequency operation during the contest
and the pending Madrid International Radio-
telegraph Convention when such examples can
be used by anti-amateur delegates to further

their interests, it was felt necessary that these
penalties be enforced. Had our Observers func-
tioned more effectively the Award Committee
doubtless would have been obliged to chronicle
a greater number of disqualifications,

Reports were received from KN2, PXR,
XNJ2PA and XK4XDB. These were sent in
in_almost every case in order that W and VE
participants might be given full credit for the
work accomplished. Since the operations of these
unlicensed stations were illegal the Committee

VV,!:IEN THE BATTLE WAS OVER

has been forced with regret to order that the
scores cannot be published in these individual
cases.

A number of stations sent in logs and copies of
messages handled simply to help other partici~
pants, and claimed no scores to their own credit.
However, in cases where complete information
was given these stations have been granted scores
and are listed with the participants (being marked
with an asterisk) in the list of scores. In a few
cases stations sent in copies of messages handled
for the benefit of others, but failed to give all
information required in the rules. They therefore
cannot be given scores, but are here listed so that
they may receive the credit due them: VE1DQ,
KA1HR, W1BBY, WiUV, W2CYI, W3A0O,
W3GP, VE5CO, wWeéQP, W6EGH, WSCZP,
W8DBG and WODPB. The number of continents
with which successful message exchanges were
made by each W and VE participant, and the
number of United States and Canadian inspec-
tion districts contacted by each foreign contestant
is shown in brackets with the call in the list of
scores.

NOTES OF INTEREST
New Zealand and Australian contestants state
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that the most outstanding signal durmg the tests
was that of W6EW, X1IER also heard W6EW.
calling G6BY and ZL3CM, and states that he
iwas the only W6 heard durmg the contest. The
logs plamly show that in the majority of cases
the use of “CQ DX and “CQ Test” calls by
United States and Canadian stations were
unproducn e. Most all contacts were established
by answering CQs and *“Test” calls from foreign
stations. What is believed to be the most out-
standing low-power ¢ontact of the tests was that
of WIAKYV and G6PM, when G6PM was using
only 114 watts input to a 2-volt receiving tubel!
W6CTP worked four continents and made a
goore of over 500 using a single type 'T1A.
(G20A writes, “Even if my call may be at the
bottom of the lis:, the chap at the top couldn’t
have had more fun getting his score than I did
with my 6-watts input to a DE5 valve (equivalent
to an '01A).”” W4SR transmitted a message to
YL2BG by the medium of 14-me. - ‘phone.
Z12BG reports W4SR's 'phone signals copied
on loud speaker for over an hour and a half.
VE1DQ, using 14-me. 'phone, worked OH5NG
and took a reply message from him. WOUM
¢laims that 509% of the credit for his making first
place in United States should go to his YF.
She arranged meal hours and cat naps at any
hours convenient to him diiring the day and
night. His ears became blistered during the two
weeks of night and day work, and his right arm
became numb, requiring alecohol rubs! That's
what these contests do to a fellow. Hi. W6DJP
says signals from Europe rolled in nicely’ around
7:30am. P.S T ~ G5BY, G2VQand F8PZ com-
“ing through particularly well. W7AUL reports
ZL2AC and K6ERH most consistent stations
heard during contest. VE2CA says ZL2AC was
most prominent ZL heard. W6SA reports G5BY
:the only European station heard. Acdording to
W6CSJ, G5BY was the most consistent European
heard, LUSFA most consistent South American,
VS6AH best Asian, K4BPI' best North Ameri-
can, VK3JK best in Oceania, and ZS5U best in
SBouth Africa. The isual loss of apparatus was
reported all around, dnd of dourse a. contest
wouldn’t be complete if there were no power leaks.
WIDNG burned out four 250-watters, one 50~
watter, one 7Yg-watter, two “8” tubes, two
motor. generators, a mercury arc, keep alive
gystem, four filter dondensers and two audio
transformers. Oh! Oh!
VK2ZHU’s power supply went up in smoke! The
7000- and 14,000-ke. bands were used about
fifty-fifty during the tests. 14,000 was found to be
the most reliable band for European contacts
and 7000 for Oceania.
and medium power were able to make many
_more contacts gn_ 14,000 ke, — signals on 7000
ke. needed plenty of punch to get through the
QRM.

On Friday the [38th’

The fellows with low:

CONCLUSION

A total of 532 stations are listed in the scores;
365, are in the Unifed States and Canada, 167
are in foreign Iocalities. It is known that many
more stations exchanged messagés during the
tests but failed to teport, either because they
thought_their scores too low or because they
were nof, actually competing. The world was
literally "*‘at the hamg’ finger-tips during the
International Contest.” It is estimated that
stations in approximately sixty-five different
countries were on the air. DX is not dead!! It is
Just ag intriguing and luring as ever before. The
international friendships made possible by the
“4th International” cannot be overrated. . . .
It’s one’of the biggest kicks in ham radio to be
able to shake hands via the ether with fellow
bumans in every corner of the world, The con-
sensus of opinion is that the contest just described
was “the best yet,” and in closmg their reports
contestants say, “ We want more.” You're going
to get it!T So polish up the outfit and wateh QST
for the first announcermetit,

: SCORES
THE FOURTH INTERNATIONAL RELAY COMPETITION

{Axterisks denote stations not entered in contest; reporting to
assure that gtations they worked get eredit.) (N lebbl‘ continents
worked shown In parenthesés after call)

E, Massachusetts

35

SLTDESZ IO

So. New Jersey

WIAGL 9 )

WIMO* 8  W3BUF (%),

W1DW* 6 W3ACX (3.
3 W3AGT

WIBUX (1)
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TEngads
w

w‘szx
W3A.

W
W,
WINM
W,
w
W

Virginia
W3FJ (515 NN 8
No. Caroling
w40C {4y
4)

\VéAJH 180

W4ABH 117

W4ABS 56

W4AA @)... 57

wmsQ ag o 12

wivy (.. 9
No, Tezas

WiBBQ (4).... 1992
S0, Texdas

waIC

W5sM#S

W5LB

W5EDE*

W5QL

WSBER

W50 1. £

W5BMB* (1) 3
Loutsiana

WSWF  (3) 75

WAHRR (1) . 21

New Mexico

WBBQE* (D......... @

East Bay

WEEIC (53 .
W6DGQ (4
WEECN (3).

San Francixco
WeDTZ (4; ......... 1338
WEWB (4 ......... 944

‘W6ZS .. 825
WesC (33 156
WoHDZZ &2) . 470
WEWN 2).. 138
WEDK  (1).. 30
WOERS (2).. 24
WEOW* (1), 4
WO6BVL (1) 3
san Diego
W6BZD (4) ......... 1168
WO6CTP ( 528
WOEFFP  (; 930
WBRYH (3) 303
WGCLP ¢ 3
Artzona
WE6BJF  (4)......... 600
Utah — Wyoming
WeDPJ (B......... 531
Washington

WIDF (&)
WITS )00
WIMx (@0

)
W7RT*
W7ATY*

W7MO,
W7AHX
W7ALM
v 1

W. New York
WIADG (5
WEAXA

Il’. Penmylmnia

WRCCW
WHBNU
WSORA

WSDED
WHENB
WaSY
WRIK
WBCU

WSBGY
BRY Missourt
WHEAQO 90VD
BEH WIGCG
WEDYK WYAOG
WSBTK WIDOE
West Virginia
WSDPO WIELL
¥ WOBW.T
WeTL WYRP
WIAIN
WOUN 9A! s
&";K}ﬁ So. Minnesota
WIEZ (2. WOELA
WODHM WIDMA
WHCPM a
WOMI
LAt \VOBTW
Worcz
VOEIC WIAZZ
wonaz WOAHQE
WICES WOGDN
WaGY, WIDTM
WOGFZ WIDIB
\Vg?&'é{N No, Dakota
WIER WIBVE (2. . 46
Wgﬁﬁﬁ Ne/)ras]ca
WOAQJ WIDFR (L}e..vnnnns 9
‘{:32}{,’3 Maritime
WYAFN §{5}2§ ‘1.%) ......... :;g?
WIFQH 163 DS
Witia guove
IFL; 7
WGy VEICA (D).......n 1422
WIACU 8t
. 30
WIDNG
WODEY ( VEZBM 864
VOGHI VE3B 720
WoDED (1\ Visbo ggg
Wisconsin i 34
WOIH (4 &30 {’,i;l}l,‘ 80
WOFDY ¢ 273 " d
el ¢ i
WIRH Yool vaK

No. Minnesotn

£ 868  .yE4AI

i3) 18 yE4CY

(3) 105 VEAGTU
Woomw (1 g8 VG
WoASW (13. 36 British C'ulumbia
WOBHI (1).. 9 VESAW ()......... 1320

FOREIGN SCORES

(Number United States and Canadian districts worked shown
in parentheses after call.)

EurOPE France
England

(33BY
:6RB
G2NH
GEWQ
GHQB
GOHP
GOWY
daxn

56X A0QQ 9) ......... 215
4518 PAOMM . 450
G2BY AQQE
GHVM PAOFLX
G2DH PAOKB
GHBJT PAOQL
GBW.
GH5BZ
GeGE ON4AA
CRY K ON4IDJ
GOLK ON4RO*
e :
G o
G EAROS

20 BARIY
G20A HARIRS
GBOX* HARLO
g,

xl) 'y

HBAXH HARO

c HAF6B
GHYG
G2MA XIIER
EISB LAIG

No Lreland LAl“r

GISNT 4 ..vnvenns 92 {Continued on prge 44)
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Two Top-Notchers in the International

Contest

W9UM, Syracuse, Indiana; W8BKP, Washingtonville, Ohivbv":"'

‘ N YOUM, the high scorer in the Interna-

tional Contest, is located in northern

Indiana near the city of Syracuse on a

point of land known as the Wawasee Slip, extend-

ing about three hundred feet from the main
shoreline of Take Wawasee.

Two iransmitters are used. The set in the left-
hand panel in the photograph is operated on the
7-me. band and employs a High-C Hartley circuit
with a 203-A tube. The panel to the right is
operated on 14-me. and uses the same circuit with
& single 852. This transmitter went on the air just
four days prior to the Fourth International
Contest.

The cabinet below the transmitters containg
the filament transformer, primary rheostat, fila-
ment voltmeter, high-voltage d.c. meter on the
generator output, and filament switch. Both
transmitters are keyed in the filament center
tap. v -

The lower part of the desk is divided and the
Esco motor generator is placed on the lower shelf.
This machine consists of a compound-wound,
1500-volt, 600-watt generator driven by a 114~
hp. a.c. motor. No filter is used, aside from r.f.
chokes, and reports on the character of the note
average pure d.c. to xtal. o

The upper shelf holds the batteries for the
receiver, r.f. chokes in the generator leads, a
local ¢ity telephone, and switches to shift the
filament and plate from oné fransmitier to the
other. The telephone and switches are accessible
through the door at the right. .

The receiver is a regenerative one using a
Phillips 609A detector tube and a transformer-

THIS LOOKS LIKE ONE OF THOSE IDEAL
LOCATIONS

Most of WOUM’s antenna is over water. And no BCL’s
nearby!

coupled Phillips pentode in the audio stage.
Plug-in toils are used and all frequencies from
16,000 down to 500 ke. are covered by the. use of
left-hand ‘dial which controls a variable lumped
capacity, The middle dial works. a midget con-
denser used for band spreading and the dial to the

WOUM, WINNER OF THE INTERNATIONAL
CONTEST

The tiwo transmitters, receiver, monitor and power con-
trol panel are visible in this photo. All batteries, power
supply equipment and other accessorics are concealed in
the bottom of the desk.!The rug on the floor, woven by
riatives 6f Ecuador, is a present from HCIFG.

left controls regeneration. The meter measures
the **A” and “*B?” voltages. Much time has been
spent on the receiver and background mnoises
are nil, allowing wéak signals to be easily copied.
Western Electric watch-cage réceivers are used
because their light weight makes for comfort
when gpending long watches at the key.

Several frequency-measuring devices ¢ la QST
are used when the station is in active operation
for 0.0, work. The monitor shown to the right of
the receiver is used on évery transmission.

The antenna runs from the shack on an angle
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INTRODUCING MR.
AND MRS. WoUM

Otherwise, Mr. and
Mrs. M. W, acy. Al
though the XYL doesn’s
operate, the OM says at
least half the credit for
WOUM’s showing in the
Contest is due to co- -
operation in darranging
for meals and cat naps at
any hour of the day or
night with no domestic
QRM, as well as keeping
vacuum cleaners, electric
irons, ctc., off the air
while the OM was hunt-

out bver a channel to
another point of land. It
is supported by a 43-foot
pole at the shackend and
a T0-foot pole at the far
end. The antenna proper
is a voltagefed Hertz
65 feet 3 inches long,
capacity coupled to-the
tank circuits of either
transmitter by a switch.
The same antenna is
used on 7 and 14 me. as
well as for receiving. It
works with equal effi-
ciency any place in the
bands and to QSY from
(QQRM or tothe frequency
of a station CQing it is
only necessary to tune
the tank circuit of the
transmitter being used.
All continents have
heen worked on both
transmitters, although a
WAQC certificate is lack-
ing because confirmation
cards are still due from
several Asiatic stations.

ing D

- All U.8. A.and Canadian
distriets, 51 foreign countries, and ships on all
oceans have been worked.-A weekly schedule has
been maintained with HC1FG since early in 1928
and never fails. A great deal of credit for the
performance of the station is due HCIFG. On
some nights as many as thirteen hours have been
spent in testing, and since it is an approximate
jump of 4000 miles from Indiana to Ecuador a
dependable check can be had on the character of
the signals. :

WOUM is an Official Observer and also an
ORS. A considerable number of messages were
handled with the Byrd Antarctic Expedition,
IPH, ete., and occasionally WOUM appears in
the BPL. Macy’s radio experience dates back to
1911, and several calls have been held during the
intervening time. The station has been at Lake
Wawasee since 1927,

O ONE who has read the story of the Inter-

national Contest in this issue will need to

be reminded that WSBKP won second place.

We are pleased to present some views of the

equipment at W8BEKP and some information

' about the station. It is owned by George W.
. Morrow of Washingtonville, Ohio.

~ The station was first put on the air in 1920, and

except for a few years when Morrow was pound-

ing brass on shipboard, has bcen on consistently

. ever since. The original spark transmitter was

+ replaced by a ¢.w. outfit when the UV-202 became

popular, to be followed later by a 203~A and then

a pair of 204~A’s. With these sets we understand
the results were only fair and the notes were
even worse!

The transmitter shown in the photograph was
built in 1929 and has been used with excellent
results. It is & push-pull TNT outfit using a pair
of 852’s, and may be used on 7, 14, or 28 mega-
eycles. Most of the work is done on the 14-me.
band. The tubes are underloaded — the input is
usually between 90 and 125 watts — which may
account for the fact that WSBEKP gets a good
note and a steady signal in spite of the fact that
the filter is small. Reports on 7 and 14 me. are
always d.c.

For power supply there is a 1-kw. plate trans-
former giving 1500 and 2000 volts each side of the
center-tap, a pair of I'ype *66 rectifiers, and a filter
consisting of a 15-heary choke and a 1-ufd.
condenser. Since the filter is small, it is possible
to key in the primary of the plate transformer,
and after a good deal of testing with the key in
various places, this type of keving was decided
upon as being the most satisfactory.

The receiver uses a screen-grid "24 detector with
one resistance-coupled audio stage. Until re-
cently a '27 was used in the amplifier, but since
the Type "17 pentode was introduced one of the
Iatter tubes has replaced the '27, with a decided
improvement in signal strength. The receiving
antenna is a single wire 200 feet long and six feet
above ground, and is very effective in pulling in
DX.

A conventional monitor is used both for check-

WSBKP’S PUSH-PULL TRANSMITTER
Simplicity itself, but then the DX record of this station
proves that an elaborate transmitter is not always neede
for reliable work.
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mg the signal and for frequency measuremeént,

It is calibrated from Standard Frequency Trans-

mlssmns and is checked weekly to insure ac-
uracy.

The fransmmtmg antenna for the 14~ and 28
me. bands is a Zepp cut to resonate at 14,050 ke.
The feeders are a little over 16 feet long. The
antenna proper is énly 6 feet high at the station

STATION
3.8.K.~

RECEIVING POSITION AT W8BKP

The receiver uses a screen-giid detector and pentode
audio amplifier.

end, rising to 25 feet at the open end. A separate
single-wire fed Hertz is used on 7 me,

WSBKP gets his biggest kick from DX chasing,
although traffic is handled ocecasionally and a
good rag-chew is always welecome. With the
present transmitter 91 countries have been
worked in less than two years of operation, with
about 1600 DX tontacts. On one oceasion all
continents were worked every day for 17 consee-
utive days. Since the input rarely exceeds 100
watts, this represents some mighty consistent
work for a moderate amount of power.

Fourth International Relay Competition Results

{Cantinued from page 31)

Azores Austria
CT2AA (D). o.inen, 112 - UO3WB (3)..:... . 15
Cermany Poland
48  BPIEX (2)......... 8
bed Araderia
33 CT3AB  (D......... 1
OCEANIA
26 New Zealand
8 ZL2AC 513). ceee... 5868
1 ZL3A8 12).. . 3792

Cuba

4K {11)‘..“... 2849
4B Lo 413
RJ’ brd
744
560
406

Ciistn Rica
TIRRFG &) ....5... , 700

Farnama

RXIAA (9 ......... 450

DO

HH7C

VLYB
K7ARL
K7ANGQ

Xlax
X1B
X34

KFU2
Martinigue
FIMTA {2}......... 2
SoUTH AMERICA
Argenting

LU3FA
LU2CA
LU4DQ

CE7AA

PY2AZ
PY7AA
CX1FB

0OA4T
OA4AT

HCIFG--
HCILC

CPIB

v
VBOAE

J1LDM
JIER
JIE
J5CC
J3CP*

AFRICA
Algiers
[€) IR 60
Maorocco ’

FMBCR

CNSJBT

HULAQ &)......... i2

Silent Keps

1t is with deep regret thai we record the
passing of these amateurs:

. M. Bakewell, G6UZ, Stoke-on-Trent,

England.

Carl F. Bentz, WIFUS, Platteville, Wis.
Ulric E. Duval, Worcester, Mass.

Alvin L. Haff, WOBWP, Aurore, Il

J. Lawrence Mott, ex—()}xAD Catalina

{sland, Calif.

Frank E. ‘Warren, W5AKG, ex-W4TR,

El Paso, Tex.

Everett J. Trout, WﬁFJ Los Angeles,

Calif,
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Single-Tracking the Superheterodyne

By F. I. Anderson*

INGLE-KNOB cgntrol of the superhetero-
dyne can be accomplished by designing and
manufacturing a condenser with freak rotor

plates to be used in the oscillator circuit. But most
of ug aren’t up to it — and don’t want it anyway,
beoause 'the tolerances are too rigid.

Here is a much simpler and more versatile solu-
tion of the problem. By using the proper value of
geries capacity with the oscillator unit of the
matched gang, the effective tuning capacity of
this unit can be made to track for any desired
intermediate frequency. All that is required is a
well-matched gang condenser and the proper
L-C ratios in the inductances.

In the chart, Fig. 1, Curve A gives the capacity
values for tuning through the broadeast band in
the antennae eircuit, L being taken as 220 micro-

500 [ 800

7 t4 . ‘P‘d
,’ 4 e /
H !

210 .
Eo,u/;

1000

1200

1400

1600

FREQUENCY IN K ~ANTENNA
=Y
3
FREQUENCY IN K ¢ ~OSCHLATOR

Q
)
o

1500 1800
100 200 300 400 500

CAPACITY IN /z/u/'d

FIG, 1—*“LINING UP” WITH SERIES CAPACITY

Curve A is that of the antenna or first detector circuit,
based on an inductance of 160 ph, and a condenser with
a maximum capacity of 500 uufd. Curve B shoiws how the
oscillator . tuning capacttv would have to vary with a
160-ph. coil to maintain a constant frequency difference
of 300 kc., the total capacity required (at 500 kc.) being
245 ppfd. The dotted curves show the cffect of putting
various values of capacity in series with the 500-upfd. con-
denser. With a series capacity of 500 uufd. this curve co-
incides almost exactly with B.

henries and the gang condenser being made up of
500-pupfd. units. Curve B shows the corresponding
capacity values of the oscillator. The intermediate
frequency in this instance is that of the March,
1929, QST superheterodyne, 300 kilocycles. The
value of I, for the oscillator is 160 microhenries.
The two curves are separated 3. uufd. at the bot-
tom and-over 200 uufd. at the top. Obviously we
can't merely add a fixed sum of eapacity in shunt.
But the eccentricity of that equation for solving
two capacities in series — the same as for two
* New Boston, Mass. .

resistances in parallel — fits like the paper on the
wall.

Run a few experimental curves like that at A
modified by the addition of 1000, 750, 500 uuid.,
etc., in series (such as the dotted curves in Fig. 1)
Cs a small trimmer to
make fine adjustments.

T
]
i
Cz Cs
> 3 _1.Gy
1
Cs is a trimmer em- :
S |
]
i

ploved when stray ca- €
pacities are appreci-
able; it may not be
neccessary in all cases.

FIG, 2— HOW THE
OSCILLATOR GRID
CIRCUI’I'(‘3 IS AR-

Cyisthe regular gang
condenser, Ce: the se-
ries compensator, and

and it will be found that the 500-uufd. curve
coincides almost exactly with Curve B.

The equation for two capacities, C; and C,, in
series is as follows:

(1 XCh
TOC

The total capacity is always less than the
capacity of the smaller of the two in series. Thus
5 ufd. in series with 1000 gfd. must be less than 5;
and 5 ufd. in series with .001 ufd..must be less
than .001 ufd. The actual values in the curves in
Fig. 1 are as follows:

¢

500 pufd. in

Frequency 4 B series with B
500 460 245 240
700 235 159 160
900 | 142 110 . 110
11007 95 80.5 80
1300 68 61 60
1500 51 C4K ; 46
Flg 2 shows the hook-up of the oscillator unit.

('y is the 500-/.4pfd variable unit, and ('; and C;
together, in parallel, form the series compensator.
('y is » midget variable by which the hook-up is
finally trimmed in actual receiving. The series
capacity is on the grid side, because the filament
side is common to other units in° the gang. Stray
capacities, if kept down, are taken care of by ;.
If they are too high it may be necessary to put C,
scross the whole.

Any intermediate frequency may be single-
tracked in the same manner. First run Curve A
with a suitable value of L, usually about 220 uh.
for the broadcast band with a 500-uufd. gang
condenser. For a 300-ke. i.f., as above, start Curve
B at the bottom, 3 or 4 uufd. less than Cutve A so
as to keep the curves from crossing, which would
be fatal. Curve A at 1500 ke. starts at 51. We will
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start Curve B at say 48, for the corresponding
setting, 1800 ke. Your slide rule will tell you that
160 microhenries of inductance will be required to
start this curve here: Run out the values for other
settings, and you have Curve B.

The remaining step is merely to pick out the
Series curve that coincides. Sometimes it will be
well to shift the L value slightly. Delving deep
enough you can always flatten out curve 4 to
coincide with B.

Here are some other values for different mter—
mediate frequencies:

For 130 ke. use 200 microhenries inductance in
the oscillator tuner, and 800 upufd. as the series
compensator. For 100 ke: use 210 ph. and 800
upfd. in series. For 175 ke., the present fashion-
able i.f.,"use 225 instead &f 220 uh. for the antenna
tuner, and 200 ph. for the oscillator, with 600
wupfd. in series.

To find the number of turns for these windings
use the simplified formula:

Ng?
T 9g10b

in which N is the number of turns; ¢ is radius of
the coil in inches, and b is the length of the coil in
inches. In actual practice it is usually necessary
to line up by cut-and-try, although the formula
is surprisingly accurate on broadecast coils in
which the ratio of dla.meter to length lies between
171, and 1/2.

{ have no data on the use of this system in lin-
ing up on short waves. Theoretically it will work
out, but stray capacities pile up fast and indicate
the necessity for cogitation and prayer. An in-
gpection of curves &Uggests an experimental lay-
out as follows, for a tuning range of 3500-4500 ke.:

Inductances, 85 mierchenries for antenna cir-
cuit, 32 ph. for oscillator; gang condensers of 75
uufd., each unit, with a 700-gufd. series condenser
asg compensator on oscillator. These are subject
to trimming for stray shunt capacities.

microhenries

Getting Ready for the Frequency

Measurement Tests
(Continued from page 14)

are made by laboratories equipped with accurate
frequency standirds and the transmissions are
also checked by the U, 8. Department of Com-
merce monitoring stations,

TRANSMITTING PROCEDURE

The time allotted to each transmission is 8
winutes, divided as follows:

2 minutes — QST QST QST de (station call
letters).

3 minutes — Characteristic letter of station
frequency by call letters and statement of
frequency. Characteristic letter of W1XP is

“G5Y of WIXAN I8 “D,”-and of WoXK is “P.”
I minute - Statement of frequency in kilo-
cycles and announcement of next frequency.
2 minttes — Time allowed to change to next
frequency,

THE TRANSMITTIYG STATIONS

WI1XP; Magsachusetts Institute of Technol-
ogy, Round Hill Research, South Dartmouth,
Mass., Howard A, Chinn in charge.

WOXAN: Elgin Observatory, Elgin National
Watch Company, Elgin, Ill.,, Frank D. Urie‘in
charge.

W6XK: Don Lee Broadcasting System, Los’
Angeles, Cd.hf Harold Peery in charge.

’ * REPORT AND TEST BLANKS

Blanks for reporting on the regular 8. F. trans-
misgsions will be sent postpaid upon request. Just
send g céird or message to the Standard Fre-
quency System, QST, West Hartford, Conn.,
asking for S, F. blanks, Although no formal entry
in the October tesis is necessary, Iog sheets for
recording the measurements and schedules of the
Official Transmitting Stations will be sent to all
who ask for them. It is suggested that amateurs
in foreign countries send in their requests for test
material as soon as possible, particularly those
who will not receive October QST before the tests.

WWV TRANSMISSIONS

The Bureau of Standards station WWV will
transmit, 5000-ke. calibration signals, accurate to
within one part in a million, between 2:00 and
4:00 p.m: and betweén 10:00 p.m. and midnight,
E.S.T., on the following Tuesdays: Aug. 11, 18
and 25; Sept. 8, 15, 22 and 29. Multl-frequencv
transmis§ions accurate i6 a part in a hundred
thousand will be transinitted by the same station
on the following schedule:

Frequencies in Ke.

Eastern Standard. Time Aug. 4 Sept., 1
2:00 p.m. 10:00 p.m. 3600 6400
2:18 10:18 4000 7000
2:36 10:36 4400 7600
2:54 10:54 4800 H200
3:12 11:12 5200 8800
8:30 11:30. HR00 9400
3:48 11:48 8400 10,000

Reportg on WWV trangmissions may be for-
warded via ST,
J.J. L.

36 Strays g

Bureaii of Standards Research Paper No. 238,
“ A Radiobeacon and Receiving System for Blind
Landing of Aireraft,”* describes a 93-megacycle
transmitter and receiver which will be interesting
to experimenters working on the ultra-high fre-
guencies,
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The Wives and Mothers of Radio Amateurs

A New Organization of Much Interest and Many Possibilities

By Clinton B. DeSoto*

E have YL’s and XYL's — married and

‘; ‘/ unmarried, active, ardent pursuers of the

art of amateur radio. We have YW’s and

OW’s, filling and rounding out the universal
aspect of our hobby.

But most numerous and most important of all
to the great body of amateur radio are the RM’s
and YF’s, those possibly inactive but entirely
indispensable adjuncts of the average ham sta-
tion. Unheralded and unsung, despite their
evident if indirect interest in all things pertaining
to the station with which they are associated -~
intense interest indeed in all the joy brought by
those foreign DX cards, all the glory of that high
traffic total, all the pleasure of that workmanlike
bit of station equipment — they provide a won-
derful, comfortable setting for the activity of the
air.
Unheralded and unsung, did we say? Too bad.

Something should be done about it — by some-

one. And it has — by the radio mothers and sta-
“tion wives themselves ——hy a group of them

down in the forward-looking Lone Star State.

Around the first of this year ingpiration began
stirring in that region, began surging and boiling
around thoughts of just what this thing called
amateur radio could mean to those whose foot-
steps it dogged daily without assuming the pro-
portions of a personal interest. By February some
of the Wives and Mothers of Radio Amateurs in
the cities of Dallas and Oak CIiff, Texas, had de-
termined to see that question answered, and they
decided to organize a club under that name.

1t wasn’t to be a radio club, or even an auxiliary
of aradio club. A social club, then, much the same
as many another such group, but possessing the
very perceptible difference of a fundamental
membership requirement which provided that a
prospective member, to be eligible, must be either
a RM or a station YF; a club limited to, and yet
outside of the amateur radio family,

Mrs. Frank M. Corlett, wife of the West Gulf
Division Director, started it all - and who could
do it better than the station YF of & member of
the League’s governing hody, an old-timer among
old-timers? She has been elected President, with
other officers as follows: Vice-president, Mrs.
Louis Peine, of W5AE; and Secretary-Treasurer,
Mrs. Thomas R. Gentry, of W5RG. Mrs. Corlett,
of eourse, lives at W5ZC.

From the Constitution of the club we learn

# Assistant o the Secretary, A.R.R.L.

that the name is officially decreed to be “The
Wives and Mothers of Dallas Radio Amateurs,”
and that the objects for which it is founded are:
“To bring together socially the Wives and
Mothers of Dallas Radio Amateurs; to promote
mutual sympathy, counsel, and interest in our
husband'’s and our son’s hobby; and with a reali-
zation that theirs is an outstanding, fascinating,
far-reaching and educational hobby, it is our de-
sire to further their interests in whatever way
may present itself.”

After a few semisecret gatherings in which the
plan was tentatively broached and thought out,
the first official meeting was held on February
19th in the form of an entertainment and buffet
supper to which all the amateurs of Dallas were
invited. This gserved the dual purpose of institut-
ing and announcing the organization, and was
celebrated with talks by Mrs. Corlett, President
Richard C. Harris of the Oak Cliff-Dallas Ama-~
teur Radio Club, Assistant Radio Supervisor
W. L. Abbott and Director Corlett. Readings,
chalk talks, and musical selections including a
vocal solo and renditions by the Oak Cliff Civic
Commercial Band, entertained the party. The suc-
cess of the event can be gauged by the statement
that supper was served to more than 130 guests.

Meetings were thereafter held simultaneously
with the monthly sessions of the Dallag Amateur
Club, but recently the interval has been lessened
and the wives and mothers meet twice monthly.
Membership in the ¢lub is about on a parallel
with the number of active amateurs in the vicin-
ity; during the past four months it has wavered
between twemnty and thirty. Merely a start, of
course, although a marvelous one for such a new
idea.

And that last remark seems to us an adequate
commentary on the whole plan. There is, in-
disputably, need for such organizations as this.
It has been the experience of Dallas amateurs
that a common bond of radio companionability
sprung up in their families as quickly as the club
got enthusiastically under way. It is that experi-
ence which makes logical the proposal of a
national order of the Wives and Mothers of
Radio Amateurs.

Fellows, there’s a thought to bring into your
own homes. Let's see you do some missionary
work along these lines in your own family and
radio circles. Affiliated clubs, and others, how

{Continued on page 52)
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MATEURS are requégied to look for expedifions in the frequency bands set. aside by international agreement for assf
A the mobile service, reporting full data on call, time, frequency, and other information to the X.R.R.L. The mobile-

frequencies are:

Statton

Finding the Exﬁéditions

1500-1715 ke.
22502750
B500-5700
6160-667H
&ZO0-8650

00 7,100
"1 550-2; 2..3[)0
R.R.L. Communications Department will issue the new expedition cettificates to all reporting tully on expeditions, Also a

snecial chss of certificute will be Issued to amatetrs showing proof of actual service rendered expeditions in the field.

Frequency (ke.)

Ol Ny nal

to
service

175200 meters
109-133

Remarks

HBchooner famak

8. 8, Worrissey

Hchooner Bowdoin

Yacht Northern Light

FHubmarine Nautilus

Yacht T'emptress

Pogm,ble Btatiop  in

L ores
Orinoco River

Oil Prospecting
Houseboat

Yacht Mizpah

Yacht Mopelia
Ftsherman 11
Norkap 11

Motor Car Station”
*Plane NC146M
Huancayo Magnetic

Observatory

"Plane NR-211

Norwegian Expedition

9555. SZ‘)() 11,110, 16,660

schedules with amateurs working
in 7-mc b.md at §:30 p,m. EB8,T.; also works
amateurs in both 7- and I4-mc. bands.)

6250, 8430, 12,300, 16,6610
(Last regormd using %330 ke, or 36 m,
tly for amateurs specifying the
dmd,teur and for replies, right after WHD~
sked)
5355 8290 13,240, 16,
(WOAHH and W QAt‘ Q regort Q‘)() on 14

me, "‘00 to 6:25 p.m., C.8
3555, 8330, 13,240, 16,6
PNGCHO ‘it WhAY report XASA and
eswh. 7050 ke, 5:06 a.m, P.S.T, June I5th,
Amateurs are requested to try to make sched-
ule with KGEG on 8330 ke,)
5555, 8620, 8290, 8450, 11,110, 13,240, 16,660
(W1 CQ Tor amateurs 2100 or 9'p.m. EB.T.
when under way}

5525, 8290, 11,050, 13,240, 16,580, 16,860

7 and 14 me.

87‘10, 11,300, 14,400
Ju] ) n alr returmng from ecanoe trip In late

14, 250 14.3()0 ke,
{6860 Ke. 11 130 p.am. ES.T. June 4th re-
ports W8L,\C)

8290, 8450, 11,230, 11.050
{Reported ubing 5555 ke.)

6670

200, 11,160
{Hchedules hUP on 8530 ke
1115 G.C.T. Ior tic)

7 mc. band

at 0515 and

. 3()((10 8240

TXC repeats \atgeosoc dispateh for ama~
teurs on & e, 2300 G.CT, daily)
7- gid 14-me, amateur hands

{May use PY call)

338, 500, 3130, 5615, 8450, 13,240

14 mc. ban
(1700 (1.(, T, or around noon E.8.T.)

WCEN

VOQH._,

WDDE

KGEG

WSEA

WIDJ

BADX~6ESA Huntington .Ftlmn]miﬂ
China, ng

DDOE.

FX

KFZT,

DAIV
WBEU.

LDTE
FPCF

KHEQJ
OAST

XLA2E

Fyrhes-Grenfell Northern Labrador Chart-
ing kkxpedition, K. 1. Brooks, W1TL, opera~
tor. At Gready Labr, 100 miles north of Battle
Harbor on July 4th. The Yacht Strathcona and
iwo plangs aceompany the Ramah, to return
to Boston in mid-September.

Bxpedition to Franz jogef Land, north of
R. reached via [coLmd Paui Gscanyon

AZA operitor. Lett Newloundland
June 11th for northland.

MacMillan Lahrador preditlon Ralph E,
Brooks, ogera.mr (6020 ke. for rebroadc'lstimz
and 1180 for reluy with WUXE),

On two-year cruise around the world, Bill
Crabbe, wopecafor. 200 miles from fiydney,
Australly, In mid-June. L&ft San Francisco
April 2nd.

Trangaretic submarine Expe(ﬁtlnn in pn
Plymouth, Ehgland, = fo *uairs. \f
Reeps seliedule, SR QSO June 1 7th

Owner, 3, F. B. Morge.  WR&CRA kept
schedule.

Expedition in
Alrica. Indla, t movies. Now at
Kello Chogen (Korea)j.

1931 Dickey Qrinoco River P,xped]tion in,
Venezuela. W. J, Lanz. ex-2IV-2CYT operas
tor., Schedules WSBATD

Algo ‘on Oringeo Rlver Venezuela, Opera-
tors Bexton and Johnson. W1HQand W2AGX
were QS0 several eg in June bet ween £:30
and p.m. BT,

Owner, E. ¥. MeDonald, Chicago, HI., but
station of the Radiomarine Carporation of
America. Amateur contact through WIAQS,

Count von Luckner on~summer cruise.
J. Po,sml W2CEY, operator.

und for South Sea Islands, Australia,
So. Africa, returning via Orient. Owner, Zane
arey.

- To sall from Bergen, Norway, shout Ju]y
15th, ta fish salmon, take movies, ete. Traf
will be for Hartford, Conn,

Haardg Trans-Asia preditiun in Agia Witll
versonnel of 35, for 18 months. Messages for
National (xeogm hic.

Bikorsky Pan American Ah-wa;ﬁs plane with

xpediuon from Sao6 Paulo, B
Clarnegle . Institute of Washington, Dep't
of ‘Terrestrial Magnetism station in Peru in
operation this fall. 8, 1."Seaton, W3BWL,
operator.

Col. " Charles A. Lindbergh for proposed
flight to the Orient, Amatfelirs are requested
to watch WIMK broadeasts and newspapers
and codperate fully.

Helentific party In Greenland July 20 to
September 12, Operator A, Oeverbye, LAZK.

DAILY* PRESS S8CHEDULES FOR EXPEDITIONS

WGG 13,750 meters 21,8 ke. RCA-Ocean-Press (1418 G.C. T.-ll 1

;1
“ I1418 50T, -11
F'.),S.T. 8:18 p

WSO 35,7 ¢ 8400 ke ¥ “

{For two hours starting .

8
. P,
18
m P

W\IU 3331 meters J0. 1 ke. Press 0000 G.C.T. 7 p.n. E.S.T., 6 p.an, C.8.T., § p.m. M.8.T.
WNLU 44 meters 6510 kc. Press 4 p.m, A
WHD 45.8 6550 Press 0600 (x. S, Lam. L.S.T.
WHD 35.9 83
KUP* 36.5 8 ‘i() Pregs 1500 G.C.T. 10 2.0, E8.T. 7 a.m. P.8.T.

KUP 28.911

* fFxcept KUP is daily except Sunday.
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An Inexpensive Constant Temperature
Crystal Oven

By Louis F. Lauman, Jr., WOGDU#*

the same price that a good crystal can be
purchased for. It represents an outlay of

less than $15.00, including the thermo-regulator.
The thermo-regulator in use is 2 De Khotingky
type similar to that used at Wi1MK and a number

THIS crystal oven can be constructed for

14* vi
!
H it LTl o —pr D T Ser] )
. 3 BRRN ! o) N
AMlImm

o e 2t
I

N

THERMO REGULATOR

TOP

+ FIG. 1--—SECTIONAL VIEWS OF THE CONSTANT

TEMPERATURE UNIT

The aluminum compartment **A’’ houses the thermo-
static_element, the crystal, and the bulb of the thermom-

" eter. The 110-volt supply leads pass through holcs in bottle

corks in the side of the compatrtment and terminate on
stand-off insulators mounted on the outside of the box.
Resistances R and Rz are the 50. and 25.vatt 110-volt

mps used as heating units. The thermometer can be

i mounted in either horizontally or vertically.

—FELT

Lcreress

CORK

of BC stations. The thermo-regulator is accurate

to 0.25° C. However, this accuracy cannot be

. maintained without a well insulated oven. The

regulator is of the bi~metallic type and has con-
#5831 DeGiverville Ave,, 8t. Louis, Mo.

C /o volt
R, Sw Py
P A —e
Ra SW, X
. FIG.2

tacts that will break 350 watts, which is a de-
cided advantage over the mercury type which
requires a relay to break the current required in
4 erystal oven. It costs about half as much as the
mercury type complete with the necessary relay,
although the mercury type is, of course, more ac-
curate. The one used here can be adjusted from
the outside of the box.

The materials used in the construction of the
oven are cypress wood, which forms the box it~
self (1”); Armstrong insulation cork (2" in thick-
ness); and balsa wood (14" in thickness). This
combination forms a good heat insulator. The
oven is 14" x 113¢"” x 9" high, including the cy-
press lid whieh is 1” in thickness. The construc-
tion is shown in Fig. 1.

A layer of cork is mounted on all sideg of the
hox and on the bottom. Then, a 34" layer of
halsa wood is mounted on the cork on all sides
and on the bottom. All small openings where the
insulating materials meet are sealed with plastic
wood.

FIG. 2— CONNECTIONS FOR THE HEATER
CIRCUIT

R: — 50-watt 110wolt electric lamp.

Ra — 25-watt 110volt electric lamp.

X — Thermostat contacts.

C — 0.25-ufd. condenser.

SW — S.p.s.t. switches mounted outside box.

After the insulation materials are mounted &
space 6" x 814" results. A 1" layer of cork is
placed over the opening as a sub-lid. A solid piece
of 14" felt is mounted over the entire top as a
second sub-lid. Then, & 1’ eypress lid is screwed
into the four corners of the oven, thus putting
quite a bit of pressure on the felt, sealing the
oven,

The crystal is not placed in the same space as
the heaters but an alurhinum box, 6" x 414", is

(Continued on page 90)
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EXPERIMENTERS’ SECTION.

Clickless Keying

Two very similar schemes for using an anxiliary
tube or set of tubes to key a transmitter have
been suggested by W. H. Hanpah, W2US, and
C. W. Carter, W3AGT. In both caseg installation
of the extra keying tubes has resulted in complete
elimination of clicks. v

A diagram of the system in use at W2US is
shown in Fig. 1.-The following letter from Mr.
Hannah explains how it works:

*“(licks have long been a real souirce of trouble
and worry to a great many of the amateur fra-
ternity, especially in the more crowded sections
where broadcast listeners aré numerous. Living
in an apartment house as I do at present makes
the problem of clicks a very real one, but a
problem that has been eliminated in my case —
not partially but entirely. The apparatus needed
is to be found in any amateur’s junk pile; in fact
it is so simple and vet so very effective that the
results are really surprising. All methods of keying
that I had ever heard of were tried on my trans-
mitter, which uses 852’s in push-pull, and this
wag the only method tried that did the job.

““The circuit of the ‘tube keyer” is submitted
herewith and its sitaplicity is apparent. The tube
used for the job dan be any threé €lement tube
of not oo high plate resistance. In my case two
Type ’10’s in parallel proved adequate to pass the
necessary plate current with a regligible drop in
voltage to the transmitter. The resistor in the
center tap lead cafi be of the variable grid leak
type. The condenser capacity used was 1 ufd.,

but a smaller value could be used advantageously.

Another resistor ¢oiild be added in series across
the key to reduce gparking at the contacts, but I
found that this Wwas not necessary éven though
the discharge from the condenser. wasg quite
heavy. The insertion of the series resistor made
no difference in the final result.

““It can be seen readily that the amount of
eurrent keyed 18 ‘very small with this cireuit
arrangement. Owing to the fact that we are not
keying the load but only & very small amount of
grid current in the keyer tube we are well on the
road to clickless operation, The resistance of the
tube and the blocking of the grid by changing
value of negative bias on the keyver tubes is re-
gponsible for the absolute cut-off of plate current.
"The proper value of resistance can be determined
by leaving the key epen and varying the resist-
ance until the current through the resistance is
of such value as to block the tube, cutting oif
the plate current to the transmitter.

50

*¢This method will key at high speeds and hag
been tested to well over & hundred words a .
minute, making pérfect_tape recordings. Broad-
cast recéivers were operated in’ the same room
from the gsame supply as the transmitter, turned
on full volume befween broadcast frequencies,
and there was not the slightest trace of a click.

{This is submitted with the hope that others
of the gang will try it and find it as much of a

godsend gs I have. I thank the ariginator of this

méthod, Mr. ¥. B, Kennell, R. C. A. Communi-
cations, Ine., Riverhead, N. ¥.”

W3AGT uses the diagram shown in Fig. 2,
and hag'this fo say about it:

“Referring to the diagram, consider that the
control .tube funections to open sind close the
cénter_tap. When the key-is depressed the ‘C’
biag voltage is shunted through the 100,000-ohm

resistor. - The control tube plate resistance is

lowered giving the effect of closing the center tap.

FIG. 1

When_the key is up the 45 volts from the ‘C’
battery 18 sufficient to .increage the plate resist-
ance so that in effect the center tap circuit is open.

L sing 8- 100,000-0hm resistor the amount of
current_handled by the key contacts is less than

one-hall _milliampere. The 34-ufd. condenser

connected across the key contacts et'fectively

.. QST for




prevents a slight click that might result from
breaking even this small current.

““The control tube offers some resistance even
with the ‘C’ biag removed, and the oscillator out-

0sC.

e
=iy

=

1]

FIG. 2

put is therefore decreased slightly over straight
center-tap keying. To reduce this loss several
tubes may be paralleled. As many as five or more
tubes could be used on higher power transmitters.
In our case two tubes give very slight loss, about
8¢,. The tubes used are of the 25-cent variety.
The type '45 tube is used because of its low plate
resistance when the grid bias is removed.

““The filaments may be connected either in
parallel or in series depending on the available
filament voltage, which may be either a.c. or d.c.

“No trace of click is noticed on a sensitive
broadcast receiver nearby.”

Super-Regenerative Circuits

The circuit of Fig. 3 was sent us by Ricard P.
West, 506 S, 41st St., Philadelphia, Pa., and a
gimilar circuit was suggested almost simultane-
ously by M. Leubbers, 3950 Page Blvd., St. Louis,
Mo. It is an adaptation of the once-popular
Flewelling circuit, and both Mr. Leubbers and
Mr. West have reported excellent results with
it. A single tube is used to generate the ‘‘varia-
tion” frequency and simultaneously act as a
detector. .

The constants for the various parts are shown
under the diagram. The purpose of the switch 8
is to allow changing from straight detection to
super-regeneration for purposes of comparison.
“BY vyoltages between 45 and 90 volts should

work well.

. 'The tuning coils, Iy and L,, may be any of the
usual commercial short-wave plug-in coil sets,
or may be made sm.ularly In Mr. Leubbers’
outfit condenser (; is omitted and L, is a coil of
. 20 turns of No. 18 wire on a 3-inch form fitted up
with a sliding contact to allow changing the
number of turns. The tickler coil, L, is wound on

a two-inch form, and has enough turns to allow
the tube to oscillate readily.

Mr. West also has used a few other modifica-
tions of the circuit in his experimental work with
it. The fundamental arrangement is the same in
each case, however.

Grid Bias Without Batteries

The problem of securing grid bias for modulator
and speech amplifier tubes without batteries
presents a good deal of trouble to the average
ham. There are several methods of obtaining
biag by resistances in the plate supply leads but
this has the disadvantage of lowering the effective
plate voltage by the amount of the bias voltage,
and also requires heavy duty resistances, which
is an expensive item to say the least.

The circuit diagram of Fig. 4 has been used in
the hundred watt 20-meter phone transmitter at
WIBKO for several months and hag performed
satisfactorily without a hiteh. In addition to low
cost a very smooth adjustment of grid bias is
secured and the plate current of the three 50-
watt modulators can be set to any desired value.

Grid bias is secured by utilizing part of the IR
drop across a 25,000-ohm resistor, R, used to
secure gridleak bias on one of the Type 10
doubler tubes. Smooth control is obtained by a
potentiometer arrangement with the variable
arm of the potentiometer connected to the grid

At
’

Tk
2

L(IM—

tthufe

£

Phones or
ualro

Amp.

F1G. 3 — SINGLE-TUBE SUPER-REGENERATIVE
CIRCUIT
Iél, L22—5 S‘e(:)e te;(‘; i b L2
= 25-5 . mi —
C: — 150, upztz# vanatﬁet R4—- 3~10 megohms
= 50,000-0hm variable resistor.

Cs— 150—253 pufd.
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of the modulator tube through the input trans
former. Care should be faken I the first adjust- . wi

ments to make sure that the 1.1, stage 1s in reso-

nance #nd really ‘ampliiying ‘or theré may be

fireworks. -From & study of the potentiometer
arrangement it can be seen that any bias voltage
up to the total hiag on the t.f. stage can be placed

& dmp

it from
gpeech o,

Aodofater

= FIG. 4

on the grid of the modulator tubes. The radio
frequency chokes are absolutely essential and the
by-pass condensers desirable for proper operation.
The writer cannot Tecall of having seen this
idea’in use before, but can vouch for’its perform-
ance and reliability.
---------- Hverett L. Dillard, WIBEKO

A similar scheme is in use at KWG, Stockton,
Cal., except that glow tubes are Tncorporated in
the biasing arrangement. Vernon L. Harvey,
W6BCH, technician at KWG, writes ag follows
concerning it:

““For the last two years we have Tieen using a
system of obtainitig *C’ bias for our buffer and
modulated amplifiers as well as the modulators
which T have not seen in print as yet.

*“The grid return from our modulated ampli-
fier, instead of terminating at a biag genérator or
batteries, terminates at a pair of 74 glow tubes,
used in BCL sets as voltage régulators. The two
tubes in series give 180 volts hias 10 these tubes

. {two 211’8).

“‘The grid return_from the buffer stage termi-
niates ‘one tube from ground,’ giving 90 volts.
Across the two tubes in series is shunted a 50,000~
ohm potentiometer, the center arm going to the
modulator grid. return, ‘which gives a variable
“C? voltage up to 180 volts.”

Grid and Plate Condensers

The following letter from WHCGC may help
some of the fellows who arc having troiible in
getting Western Electric tubes to work right at
high frequencies. ‘The dope is certamlv worth 2
trial. :

‘1 had been using a 211 as an oscillator in a

ry good results, but'it

. B, 211-D was obtained to re-

"6 but I had trouble getting it to work right.

tuning the transiitter with the key closed

I could tune the antenna to a point where the

radiation indicator showed about an amp and a

half, but on opening the key and again closing it

the tube woilld not break into oseillation., With

the_filter thcounccted the transmitter worked
QK. '

“I finally gave up trying to guess w hat the
trouble .was and turned to my file of @ST’s. 1
found an article regarding plate and grid by-pass
condensers, and decided that a very small con-
denser.in both circuits would remove my diffi-
culties, “With three 00025 ufd. condensers in
series for the grid by-pass and two .0005 and a
00025 in series. for plate by-pass everything
worked as it should. The first QSO with these
values of capacity in the two circuits was with
WT7KEK, who was clicked at 9:15 p.m. This is
rather unusual so éarly in the evening beeause of
QRM on the west coast at this hour.

“Increasing or decreasing the grid leak re-
gistance did not help in this casel”A 10,000-0hm
leak is.being used at present. -

““It appears that the valuc of the by-pass
condensers in both plate and grid circuits is more
critical than has been thought.”

The Wives and Mothers of Radio Amateurs

{Continied from page 471

abou getting a wives’ and motherg” club organized
along “with your own, not recessarily as an
auxiliary, but as anindependent and worthwhile
entity. Initial organization and plans can be
based on the Dallas ¢lub’s sucéess, with individ-
nal groups hranching out into any of the fields
into which “women’s soeial clubs regularly
venture, :

“Teacupping”-has been an integral part of
diplomatic amateur radio ever_since the 1927
Washington conference, :1t seeéms likely that
it._ has a place here, t06, with a_communion of
family radio interests being reached over the
afternoon teacups and evening suppers of ladies
associated with amateur radio,

_& Stra,xs -3 |

-When using Pyrex bowls ag lead-in insulators a
threaded rod twelve inches or more in length is
necessary to couneet, the two, If the threaded rod -~
cannof be obtained & piéce of copper tubing may
be substituted by sinking a 5-32 brass bolt in each
end of the tubing and soldering them in place.
The heads of the bolts must be removed first, of
COLrse, _

' -~ W8BR-DXJ

i
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THE COMMUNICATIONS
o DEPARTMENT o

'F. E. Handy, Communications Manager

E. L. Battey, Asst. Coms. Manager

More Amateur Station Licenses

Reyoked!

la I \HE *“borrowing’ of call signals, use of false calls,
and flagrant operation by unlicensed amateur sta-
tions has been called to our attention all too fre-
quently in recent months. There is no excuse at all for any
such operation in a country where operating regulations for
amateurs are a8 liberal and licenses granted as freely as in
the U. S. A. Such abuses of amateur rights reflect seriously
on the character of the individuals concerned, and if we in-
terpret correctly the indignant expressions from amateurs
who have had their calls *‘bhorrowed,” it is a matter of
general opinion that such lawbreakers should be appre-
hended and punished summarily and adequately, or denied
the right of operation which their action has forfeited.
The licensing authorities are out to check all such abuses
of the amateur regulations. Last month we cited the revo-
cation of W5SNE’s license for (1) use of an unauthorized call,
(2) off-frequency operation, (3) failure to keep a log. This
month further revocations by the Federal Radio Commis-
sion must be cited. On May 25, 1931, the Commission re-
voked the licenses of stations W2BVC and W2BSW (Jack
Stewart, 158 E. 32nd St., Brooklyn, N. Y.) and W2CHM
(Henry Meyers, 3082 Emmons Ave., Brooklyn, N. Y.},
in accordance with Section 14 of the Radm Act of 1927,
in view of the action of Mr. Stewart in “‘loaning’ his call
letters through Mr. Meyers to a third party. By “aiding and
abetting” violations of the regulations amateurs make
themselves liable to the penalties provided in the Radio Aect.
The excellent and worthwhile work of amateurs in general
message handling, expedition contact, experimental devel-
opment of equipment, research in propagation phenomena,
operator-training in the U.S.N.R. and Signal Corps Army-
Amateur nets, repeated proof of general readiness for local
or national emergencies of all kinds, and the hke led the
Commission to rule that the public interest, and

commerce. Where it is found that licensed amateurs are
aiding and abetting the operation of an unauthorized station,
recommendations are made that the licenses of the amateurs
involved be cancelled. Criminal prosecution, of course,
might follow should it be warranted by the facts involved.”

There is little need for us to add that the Radio Division
now hagin operation ten ** of its monitoring stations, reg-
ularly ohserving the operation of all services in whatever
part of the country they may be located. Let us take care to
observe the regulations in every respect. Let’s sum up a few
of the points we ought to bear in mind to avoid trouble with
the alert representatives of the government now policing
the radio channels.

(1) Use only authorized call signals, and only from such
location or locations as indicated on the station
license from the Federal Radio Commission. ,

(2) Observe the frequency bands closely. Work no nearer
the edge of an amateur band *** than the accuracy
of your frequency measuring equipment justifies.
Check frequency regularly before going on the air
earh day. Keep your frequency meter accurately
calibrated using the Ifriday-night calibration serv-
ice from WI1XP, W9XAN and W6XK (schedules
in full in each issue ¢ST). Build a good frequency
meter 1 if you haven't one. Post such reminders as
necessary in the station so you will check frequency
often.

(3) Keep a log in accordance with the regulations.

(4) Don't loan your call signal for any use whatsoever.
1t is non-transferable. Avoid any act that might
directly or indirectly be construed as *aiding and
abetting*' or encouraging any violation of the radio
laws or regulations. Help otbher amateurs you con-
tact. Notify them promptly (and in a kindly way)
if you observe their signals off-frequency, broad or
wabbulating, or the operation in any respect not all
it should be.

F. B. H.

necessity will be served by the operation of amateur station*
But the F.R.C. examines all the facts (or holds hearings if
necessary) in any and all individual cases where information
brought to the attention of the Commission indicates that
the public interest may require otherwise. The action cited
in the paragraphs above revoking amateur station licenses,
or denying operating rights to those who have abused
privileges' or demonstrated their unfitness to be members
of our great body of good amateurs, should serve as a warn-
ing to operators with careless tendencies as well as those who
err with criminal intent. In the light of the radio law the
same punishments may be meted out to all violators.
Regarding the suspension of the second district licenses by
the Commission, Emery H. Lee, Acting U. 8. Supervisor of
Radio, ¢ommented as follows: * The high frequencies are
used by a great number of services, and safety of life may
be involved should there be undue interference with some
of these services. A number of amateur stations are logged
each month operating off frequency in portions of the radio-
frequency spectrum where gerious interference may result.
‘Where it is shown that licensed amateur stations to some
extent have difficulty in operating within their allotted
bands, it becomes immediately apparent that the felonious
operation of unauthorized stations by unlicensed operators
constitutes a greater menace to safety of life and interstate
* Section 11, F.R.C. Amateur Regulations.

** There are at the present time ten monitoring stations now
bung operated by the Radio Division of the Department of
Commerce in regular operation, all of which are equipped with
secondary standards. One of these located at Grand Island, Neb.,
is equipped as well, with primary standards. In addition t0 these
ten monitoring stations in regular operation, there are also ten
other points in the United States where receiving observations
are made and in a few of these locations, frequency measure-
ments are made by means of composite crystal standard meas-
urlng appara us.

individual Radio Division offices receive regularly measure-
ments made on off-frequency operation of amateur stations in
their particular inspection district by all the different monitoring
stations, Each monitoring station measures, in so far as possible,
everything within its range and, because of this, off-frequency
observations of the same station may bhe made by two or more
monitoring, stations in widely separated parts of the country
at, on or about the same time, Another result of this method of
operatlon is that due to the difference in time between the At
lantic and Pacific Coast, 2 monitoring station on the West. Coast
in operation at about mldmght can, circumstances permitting,
make measurements of stations on_ the ¥ast Coast operating
in t.be early morning hours eastern

* Pp, 21 and 22, Sept. 1930 QS‘[‘ *Bringing Frequency '
Measur?ment Up to Date.” P. 49, April 1930 ¢ST, Experimen-
ters' bectlon

T P. 9, Oct. 1930 OST, The Dynatron ¥requency Meter.
P. 35, Feb 1931 QST, WIMK's Dynatron Frequency Meter.

Traffic Briefs

‘WI1BKS heard a ham ask the Radio Inspector for a pink
ticket because his folks had the boudoir done over in pink!
Whoops, my deah!
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By Jack E. de Cure*

In January QST (page 1V) w& invited contribu-
tions on every phase of amiteur communication
activity, New Ideas and viewpoints,  ¢riticismas of .
and remedies for_ ¢onditions, hints on DX, sugges:
tions concerning Tadio club, organization, informa-
tion on interferéfice ‘elimination, excéptional two-
way communication ‘work ¢overing emérgéndies,
athletic games and trips, timely attention to oper-
ating practise, comimentary on the place of radio-
telephony, experimenting or development work in
present-day amateur radio, data on ;low-power
possibilities, 1750-ke. operation, éte., all are needed.
There is plenty of Tofiance and réal acéoinplishment
in amsteur work. Read this ¢ontribution” sund the
one presented last month, Then give us some real
operating stories_br the benefit of your views on
different subjects.

In addition to publication of the best. articles in
QST the author whose article appearsto have great-
est value of those received for consideration, has his
choice of (1) a copy of The Radio Amatewr's Hand-
book bound in leather cloth, (2) six pads of message
blanks, ur (3) six of the new type A.R.R.L. log
books. Qur offer is good throughout 1931, The article
presented herewith Is the prize-winning article for
this month.

=~ Communications Manager.

HMQ CQ CQiende VKAWL, CQCQ CQ fende VKSWL.”

Then & few switches go shap, Slowly we cover the
‘band for the 1000th tifie, ND again, Not éven n burst of
QRN. “It's lonely down here. Guéss if old VR3BQ wasn’t
down here I would have quit long ago. — Well, we will try
14 mo. for a change. Guess that 28-me. enefgy just tears
straight through the heéavyside and never gets anywhere,
There were plenty of ZLs and Ws looking for ua this morn-
ing, yet no contacts.”

So coils are changed and ‘the transmztter ad.lusted for
14 me. Axam *CQ de YK3WL " and repeat. Switches snap
again, This is better. ’An_ RS sig calling VE3WL. FB, Guess
this is & *“W."" Finally hesigns * VEK3WL de WBBAX." Gee,
that sounds like old times on 28 me: Over wé go and awap
reports. “FB. CUAGN BAX, bow’s ten’with you thes¢
days?”’ BAX says “(Ctuess. ten does nof go good. I've nut

been down as QRL college. Guess T shall have to start work:

ing DX on 28 me. to get the rest of W6 gang interested.”
— Number one illusion gone west. — We tell BAX how
lonely we are down on 28 me,, afid he agrees to get, down'and
keep us compsny as often as he pnssxblv can — FB —,
Now we have something to fire at. “ BAX" knows at least
:a few good ears are ofi Qui Vive knd that makes it wWorth
while. We yarn about thls and that concliding with 73
:and CUL.
- Next day the postman brmgs a letter bearing a ZL post-
mark with a neat 28 sfic. inscribed in’thé bottom “corner.
- Hullo, what's this. A listener. He sayvs ** Dr OB I logged your
28 me. sigs a few Sundays ago about 0100 GMT T6 QSA5
:R5, T have been searching for the 28-mé¢, band for months,
and the first thing 1 hear in CQ CQ.CQ. ten de VK3WL.
Gee, Boy, I was thrilled to the back teeth. Five miinutes
later 1 logged VKSBQ She's. anly # haywire receiver, but
how she perks.” Huh! again and Nuniber 2 illusion goné
west. Here's a raw recruit logeing VE3BQ and VK3WL
~several times on 28 me, ‘and not g gingle ZIAVEK QS0,
“Ciuess those ZL guys havé been Teading that [1-yeatr cycle
stuff and have gone iip 6ti'to 3.5 me, to work Teeland on fone.
Hi. We feel a bit disappointed at all the 28 me, energy

* VKJW.L 35 Hu;gmbotham St., Nth. Cobufg N, 13, Mel-

bourne, Australia.

i

(xnnd ZI2DN o g wap reports then “Hay, OM, do
voil chaps over 10 21 ever worry about 28 me. these days? ™
He éomies back, ““Hi, stré I heard you aad 380 and VE3GC
& few timeén Iately, but the tmir here is not quite ready yet.””
{FB ZL2DN is getiing a tmr ready.) Later we pick up Q8T
and, glancing through. the dxvxsmnal reports, find that
W= has 1ogped G5BY on 28 mc. Ile feported i, that's
why it gobin QST. A half & dozen piore. in a half dozen
different. localities. probably heard. the same tranemission
and #aid nothing about it,

les Mr. Ham, *i28 mc, i3 4 ‘waste of time, it's too er-
ristie.” We have 28-mg, tests in February or March, Maybe
April 6r May would be the ¢orréct months. We think that
28 mc. teqitires a wholly daylight path, Maybe it does,
or perliaps not. If weran a 14-wic. test between W and VK
diring July—August it is fairly ¢ertain that not a point
wiuld be scored perhaps an odd station would be logged.
Sounds very miigh like a 28-me, test in January Bh — (But
14 mie, i vary useful and perhizps onir hegt. DX band for all
that) but If as spon as the July—August test was over we all
abandofed the band, its usefulness woilld never be discov-
gred. Why not_continué to examine 28 me, in the light of
iwhatever the 11-year ¢ycle will bring?

But we must have ofganized scouring of the band. The
present picking at if 18 ineffective #nd oiily by a fluke will
anything worth while be found out. There are a host of 28-
mic. enthusiasts in varlous colintries, but too little cohe-
sigh between thetn, FMSBG, DAUAH, ‘SURRS, G5BY,
WBBAX, W2JN, VE2CA are d few calls that come readily
to mind, but out here we know nothing of what these men
aré doing. Do they work on 28 me, with any regularity?
Do they work to a set sked? Maybe they are wondering if we
it VK have forgotten that 28 me. is on the amateur spec-
trim. What is wanted Is definife information that this station
oF that will be vn 28 me; &b “a certain time (preferably Sun-
days). 1f_that station i always thefe at that time then we
will have sométhing to shoot at.

Here is our sked for a period from July I, 1931, to Jan-
uary 31, 1932, 1st sked from 2200 GMT Saturday until 0300

GMT Sunday. {This appears bést, time for QSO with ZL
W6 China Japan 6tc.7 and it 18 ut this tife that VK stations
are. mostly on 28 me, af_the present, time. There are always
@ few VI stns un the air between these hours pretty well
right through the vear = hut nhow we jiardantée to he there
évery week-end. 2nd gked 0700 GMT to 0800 GMT this
i our. Bunset period and also coincides with sunrise or there-
abouts in Jiurope. VESHG hagbeen heard in India. VKS5CM
was QS0 South Africa, ‘#nd V1 has been heard in VK3 at
thig time. We expect at least about 20°V K stns in the various
stabes will be on 28 me. fur eath of these skeds, The 3rd
aked ig from 1700 GMT to 1800 (GMT esch Sunday. This is
about “the sunset ‘period In Europe and means about
3:30AM/4-30AM East Australian fime, On this Number
& sked. GOVP and the RSGB 28 me. group have promlscd
to cobperate, Who's going to join us? If any VK sigs are
tieard on 28 me. in any part of the globe, let us have a report
and I guarantee an acknowledement by QSL card. To the
hams interested in other vountries let s have something
definite fegarding your skeds. Send them’ to (ST
To_new brasspounders be it known that the same old
TPTG or Har(:ley used on 3.8, 7 snd 14 me. will work on
2% me. . There is nothing tricky about a 2%-mec. recelver.
gither. A few difficulties ma¥y be eéncountered at the start in
getting smooth oscillation.. The most ¢ommon mistake made
by new men on 28 m¢. Is o add tirns to the *'tickler” when
it. falls to osciilate, wher the temedy ig & few less turns.
Anyway, anything that is not worth a little effort is not
worth ‘while 4t all, Don't let the old-timer brag about
ploneerini. Get down or 28 me. régularly. Do a little pioneer-
itig yolirself, Who knows you may be the first to work some-
place from somewhere else. Hi. Then you may take your
#eat amongst the radio glants of the past. Perhaps you, Mr.
Ham, int Podunk or Greenland or Patagonis, have some pet
theory with regard to best tinie to QS0 with VK. FB. Well,
don't sleep on.it. Let us have it and we can promise you

Q’?;Pushl'miﬂ transmitting circiilts such as the ones deseribed in
ST, E
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plenty EARS. 1 feel quite sure that if we get a little sus-
tained codperation on this idea we will get somewhere on
‘28 me. after all, Give it a try!!

Traffic Briefs

The U. 8. 8. Discoverer, NIJT, on its annual trip to Alaska,
has just equipped one of its transmitters with new coils to
eover the 7-me. and 14-me. bands and make possible comn-
munication with the Nautilus, WSEA, if and when the sub-
Arctie North Pole expedition shall require such codperation.
On the first tests of the 7-me. equipment W6DZZ (San
Francisco), KT5DQF (Honolulu) and W7Q1 (Seattle) were
worked, und test schedules were arranged with W7QI and
W7TX. W60I was contacted when testing the 14-me. set.
100%, cummunication schedules are maintained with Seward
and the Westdahl on commercial frequencies.

William B. Moore, W7WI of Spokane, is operator on the
Westdahl this summer. L. R. Huber of WIDOA-WOAEJ
operates on the Discoverer.

In the last five months W"(;DQ ‘W2ZZA has been QS0
with three Asians on 14 and 7 me.; 5 J1DV of 7 me, and
V87GJ and J5CC on 14 me. Also on 3.5 me. G6FO, G2YD
and G5BY have been worked. This station, 8 WAC on 7
and 14 me., has never used a larger tube than a type '10
in the final stage.

The First Balloon Company station at Ft. Sill, Okla.,
W5VQ, is back on the air with crystal on 7012 ke, Schedules
are desired with any one wishing a reliable outlet for traflic.
‘this is Oklahoma's star traffic station and is manned by
two operators through the courtesy of the Captain of the
First Balloon Company.

WIiBHM and WSC‘XC report contacts with FX, an oil
expedition on the Orinoco River, South America. WIBHM
worked them on June 13th while FX was using a frequency
of approximately 14,460 ke, W8CXC raised FX on June 4th.
At that time they were on about 6860 ke. with a p.d.c. note.
Additional reports on contucts with this and all other
expeditions will be appreciated

On June 1st WIWV wotked NAMS the U. 8. Naval
Training Ship Nantuckef. Several messages were received
and delivered to relatives of the ship's personnel. At the
time of WIWV’s contact NAMS was on approximately
14,350 ke. 'with a 500-cycles note, and reported her position

Traffic Summaries
(MAY~JUNE)

Pacific led by Los Angeles (3256) 12401
Central led by Ohio (5147)..... 11622
Atlantic led by Westem 10509
New Kogland led by mmectlout { 3448
West Gulf led by Oklahoma (1959)..... 3427
Delta fed by Arkansas (1057)........ 1505
Northwestern led by UOregon (874 I ...... 1480
,ioutheastem led by Eastern Florida (572). 1407
Midwest led by Nebraska (553) 1298
Hudson led by New Yor 1161
Roanoke led by Virginia (88 159
ontarfo. .. ... ... L 632
Dakots led by SBouthern Minnesota (440)..... 613
Rocky Mountain led by Utah-Wyoming (175) 378
QUEPLC, & b v v iv e 221
Prairie led by Manitoba, (52) . 80
Vanalta led by British Columb 79
M it.lm ............. a7

%34 stutions
29,104; towl 51 537 (87.59 del.)

‘Once again OELLO *shows her teeth " and comes
to the top with 5147, Western New York also had
good intentions for she comes mmﬁf with a total
014512, Los Angeles with 3256 is still plugging hard
tn again claim the Banner The abov
shows the standing of all Divisions and the lcadl
Section in each Divislon for the May-June reportf-
ing month, The totals of leading Bections are
shown in brackets. Are you gatistied with the place

your l)msizm takes? Is your Section a leader?

’

BRASS POUNDERS’ LEAGUE
Call Orig. Del. Rel. Tatal
WsVQ 71 66 1210 447
W3DD8g al7 287 622 1428
W3CXL 352 958 1379
WEAXM ’300 605 461 1366
WEBAH 267 43K 1149
WECKI 1_65 152 830 1147
WRBJO 360 168 514 1042
WEASH 18 37 T4 804
W3SM 266 b3 446 793
WIMK 117 193 397 707
W6Y! 117 32 6 665
W6BPO 21 62 562 45
WG6AVH 31 61 474 66
‘WRBSE 42 a7 420 Ha9
RAIHR 149 102 302 553
WIBWJ 160 101 282 43
WEPP 95 13 405 548
WHAUC 388 103 39 530
W5BMI 126 124 276 526

DES 83 27 G 446

QA 17 8 85 440

WBCGS 81 92 252 425
SAHI 4 17 g4 414
W3CXM 55 48 413
Wo0X 94 94 16 404
WBSN 2 78 261 371
BYD 168 109 93 370
KEFCX 165 21 4 ()
WADSS 2 i4 308 51
WaBwWT T2 105 55 32
WSBMG 53 2068 328
WHABI 110 83 132 25
WOCPF 29 6 200
M 59 240 7 ()
D 214 52 39 {).
WEDYH 88 48 7
WSDLG 20 254 282
G 74 108
WaBPL 15 24 222
WIBEX 3z 47 4 4
W7AWH 22 27 204
WUGEFL 18 34 89 2
WYUAKT 4 28 54 2,
WIFFY 10 24 103 2
WECZP 2 37 168 2
W3MG 2 17 186 2.
WeQP 5 34 133 2
WBYAU 68 139 10 2
WesC 44 62 111 7
KBBOE o 100 25
WEEKC 2% 63 124
V6CTX 14 80 120 4

J 16 4 40 P,
WHWE 16 35 160 2
WSEBT 44 23 144 2
WIASF 112 i2 210
WEDPJ 17 6 176 2
w Iﬁ} ) ¥ 101 22 20
WIBDQ 4 &7 105 20,
WSBK 2 23 163 20:
W3AWYV 8 16 104 Q)
WO6DFR 39 -95 60 4

SBHK 50 50 a4 190
VE2AC a7 83 72 7.
BW 80 51 32 6
wICYT 32 58 68 15
AJP 20 51 78 4!
WEDHQ 4 57 34 3
W6AM 66 51 8 2.
W7ALM 74 42 2
WeZs 47 66 4 1
ZD 1 90 8 14
CD 10 72 32 14
WEEG i 92 16 1}
wW7QI1 29 B8 10 )
WRDU 11 h2 34 97
CT 28 53 14 9
W3BAT 12 64 17 9
DMJ 22 66 9
WeCa 16 61 12 89
WIDR 2 50 b 57
$Special credit should be given to the following statlong
in the order listed responsible (m' orer _one._hundre
deliveries in the message moath: W6AXM, W3CX
W8DDS, WSBAH, WGH WIMK, WSBJO, W8CKI,
W6YAU, WIASF, WSBYD, 6COG,
WIEWT, WoADS, KATHR, W9BWJ, W5IQ, K6BOL.
Denveries count! A total of 200 or more bona tide
messages handled and counted in accordance with
A.R.R.L. practice, or just 50 or more deliveries will put
you in line for a place in the B,P.L. Why not make more
sehedules with the reliable stations ou hear and take
s.teps to handle the trafic that will qualify you for
P.L. membership also?

as 1500 miles east of Boston bound for Constantinople.
According to Perry Johnson, ex-W1BAY, operator on the
Nantucket, they will return to Boston in September.

August, 1931
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WIMK Operation

A.R.R.L. Headquarters Station W1MEK now operates on
frequencies of 14,008 icc., 7004 ke., and 3960 ke. in addition
to the well-known 3575 and 71350 ke. channels.

Attention is ealled to the use of the various frequencies
for Broadeasts and General Operating Periods outlined in
the table shown below. A frequency of 14,300 ke, is also
available for use. '

1t will also be noticed that in order that the time of the
Official Broadcasts will not conflict with the Standard Fre-
quency transmissions from W1XP, WOXAN and W6XK,
the hout of the early evening broadcasts on Fridays has been
changed to 7:30 instead of 8:00 as on other evenings,

The schedule for Official and Speeial Broadeasts, and

Cleneral Operating Periods is printed below, General Opera-
tion periods have been arranged to allow every one a chance
to communieate with A.R.R.L. Headquarters. These general
periods have been arranged so that they usually follow an
offictal broadeast. In all cases the time shown is Eastern
Standard.

SCHEDULES are kept with the following stations
through any of which traffic will travel expediently to
AR.R.IL. Headquarters, on 3500 ke,: W2JF, W2PF,
W3BWT, W3UXM, WSCKI, W8DLG, W90X; on 7000
ke.: W4AGR, W5EB, W9BCA, W9ERU, WCEN and
NY1AA.

QSL CARDS for WiIMK shouid be addressed in care of
A.R.R.L., 38 T.a Salle Road, West Hartford, Conn. A com-
plete log of every transmission is made and WIMK is always
glad to send any station worked a card, but frequently cards
are lost when sent direct to the station at Brainerd Field.
WIMK QSLs after receipt of card.

WIME OPERATING SCHEDULE .
FFICIAL AND SPECIAL BROADCABTS

Time (B.8.T.) Frequencies (ke.)

Sunday 8:00 p.m. 3960~ 7150
Midnight 3575- T004

Monday &:00 p.m. 367514008
10:00 p.m. 3575~ T004

Tuesday &:00 p.m. 3960- 7150
Midnight 3960~ 7150

‘I'hursday  $:00 p.m. 3960- 7150
Midnight 3960- 7150

Friday 7:30 p.m. 3575-14008
© 10:00 p.m. 3575~ 7004

GENERAL OPERATING PERIODS

Sunday 8:15~ 9:00 p.m. 3960
10:00-11:00 p.m. 7150
12:15- 1:00 a,m, (Mon.) 3575
Monday 7:30- 8:00 p.m. 14008
§:18- 9:00 p.m. 14008
10:15-11:00 p.m. 7004
Midnight—-1:00 a.m. {(Tues.} 7004
Tuesday 8115~ 9:00 p.m. 3960
10:00-11:00 p.m.
12:15~ 1:00 a.m. (Wed.)
‘Thursday  8:15— 9:00 p.m.
10:00~11:00 p.m.
12:15- £:00 a.m. (Fri.)
briday 730~ 8:00 p.m.

8:15- 9:00 p.m.
10:15-11:00 p.m.
Midnight—1:00 a.m. (Sat.)

WOAQS worked KFZT, the yacht Mizpak, on June 15th,
‘The Mizpak has & calling frequency of 11,050 ke. and work-
ing frequencies of 8290, 8450 aud 11,230 ke. Kindly report
all work with KFZT to A.R.R.L. Has for QST mention.

ELECTION NOTICES
T'o all A.R.R.L. Members residing in the Sectians listed below:

__(Thelist gives the Sections, closing date for receipt of nominat-
ing petitions for Section Manager, the name of the present in-
cumpent and the date of expiration of his term of ofMice.} ‘This
notice supersedes previous notices.

in cases where no valid nominating petitions have been re-
celved from A.R.R.L. wembers residing in the different Sections
in response to our previous notices, the closing dates for receipt,
of nominating petitions are set ahead to the dates given here-
with, 1n the absence of nominating petitions from Members of 3
Section, the present incumbent continues to hold his official
position and carty on the work of the Section subject, of course,
to the fling of proper nominating petitions and the holding of an
vlection by ballot or 88 may be necessary. Petitions must be in
Hartford on or before noon of the dates specified.
Due to a resignation in the Ontario Section of the Ontarlo
Division, nominating petitions are hereby solicited for the
office of Section Communications Manager in this Section and
the closing date for receipt of nominations at A.R.R.L. Head-
quarters is herewith specificd as noon, August 20, 1931,

Section Closing Date Present SCM Present Term
. of Office Ends

Alaska August 20, 1931 W, B, Wilson  Mar, 23, 1931

Oregon August 20, 1931 W{lllmr S'ol June 2, 1931

" “laypo

Ran Diego August 20, 1931 Ty A Sept. 16, 1931

Hast Al t 20, 1931 HAEJ?%GS Hept. 16

Gagbern, ugust erbe: Sept. 16, 1931

New York ,' Rosenthal mep

British August 20, 1931 4, K, Cavalsky Sept. 16, 1931

_ Columbia * .

Ontario * _ August 20, 1931  C. D, Lloyd beraararesan
(resigned)

Phitippines Sept. 15, 1931 &, M. Mathes  Sept, 28, 1931

New Mexico Oct. 20, 1931 Leavenworth Nov. 15, 1931
Wheeler, Jr.

Clonnecticut Nov. 20, 1931 F’x'?du(;rlﬁk Nov. 30, 1931
s, Jr

Washington Nov, 20, 1931 F:ug‘exée A, Dec. 6, 1931

ety

To all A.R.R.L. Members residing tn the Seclions lsted:

1. You are hereby notified that an election for an A.R.R.L.
Reetion Communications Manager, for the next two-year term of
office I8 about to be held in each of these Sections in accordance
with the provisions of By-laws, 5, 6, 7, and 8.

2. The elentions will take place in the different Sections
immediately after the closing date for receipt of nominating
petitions as given opposite the different Sections. The Ballots
mailed from Headquarters will list the names of all eligible
eandidates nominated for the position by A.R.R.L. members
residipg in thé Sections concerned.

Nominating petitions from the Sections named are hereby
ed. Kive or more A.R.R.L. members residing in any Section
have the privilege of nominating any member of the League as
eandldate for Section Manager. The following form for nomina-~

tion i8 suggested:
{Place and date)

{'ommunications Manager, A.R.R.L.
3% La Salle Road, West Hartford, Conn.

We, the undersigned members of the A.R.R.L. residing in
the, ... .. Sectlon of- the .............:.,..Division
hereby nominate ............ .. ..., a3 candidate for
Jeetion (lommunications Manager for this Section for the
next two-year term of ofiice.

(Five or more signatures of A.R.R.L. members are required.)

The candidates and five or more signers must be League
members in good standing or the petition will be thrown out
ag invalid, ‘The complete name; address, and station eail of
the candidate should be included. All such petitions must be
filed at the headquariers office of the League in West Hartford,
¢:onn., by noon of the closing date given for receipt of.nominating
petitions, ‘There 18 no limit of the number of petitiong that may
be filed, but no member shall sign more than one such petition.

. Members are urged to take inltiative immediately, filing
petitions for the offtcials for each Bection listed above. This is
vour opportunity o put the man of your choicein office to carry
on the work of the vrganization in your Section. A

. — &, &. Handy, Communications Manayer

ELECTION RESULTS - *
valid petitions naminating- a single candidate as Section
nManager were filed in a number of Sections on or before the
closing dates that had been snnounced for receipt of such
petitions: As provided by our Clonstitution and By-Laws, when
but_one candidate i8-named in one or more valid nominating
petitions this eandidate shall be declared elected. Accordingly,
election certificates have been mailed to the following offteluls,
the'term nf nffice starting on the date given, i -
West Virginia G, 8. Hollman, Jr,, WSHD  June 20, 1931
Manitoba John L. Green, VE4BQ July 15, 19:“
Arizona Ernest Mendoza, WERJF July 15, 19.}1
Maryland-Dela-  Harry Ginsberg, W3N'Y July 15, 1931
ware-District of :
Colimbia

In the Malne Section of the New England Division, John W.
Singleton, WICDX and Grover (. Brown, WIAQL were
nominated. Mr. Singleton recetved 40 votes and Mr. Brown 87
votes. Mr. Singleton’s term of office began Nay 25, S

+ In Canadian Sections nominating petitions for Section Man-
ager must be addresred to Canadian General M

5 Manager, Alex
Reld, 169 Logan Ave., St. Lambert, Quebec. To be valid suel
petitégns must be tled with him on or before the closing dates
named.
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Official Broadcasting Stations

(CHANGES AND ADDITIONS)
{L.ocal Btandard ’I'ime)
WIMQ (3898 ke.) 6:30 p.m., 9:30 p
w3op §7Za0 Iu'; Mon,, Thurs., Sat "9:30
D éphone} Mon., Wed., l:rl 8 100 0 p.m
WAABL {3533 ke.) Sun., 6:30 a.m Any other ¢onvenient times.
W4AKX (35 10 ke.) TIJ(N Thurs., bun 6:00 a.m.
WANN §7250 ke.) ].Milv cxcept sunduy. 5:00 p.m., 8:00 p.m
W5BHV (3650 Kc.) M 10:30 p.m.; Wed., 7:00, "9 100, 11 00
m,; ki od 9:00, 11:00 p.m.

(7060 Ke.) bauy, 11:30 a.m., 4:30 p Wed., $:00
P uo TniEht: Gat 13500 Midiight.
. Thurs., 6: 3() p.m

WBEAEQ (7189

W6CFEN (3990 k(’) Wed Fri., 645 p.m.; Sat suan., 93l)w

WECRF (35 07 key ( phunP) (ce.) M(m Thurs 8:00 p.m
12:00 midnight.

W6CVV (7100 ke.) Mon., Wed., Eri., 6:00

WEEGH %7115 kc.) Daily except Sunday, 5 no p.m.

W7AYH (3625 kc) Sun., 3:;00 p.m,; Mon., 7:00 p.m.; Thurs.,

(725%)(1{0.) Sup., 2:30 p.m.; Mon,, 6:30 p.m.; Thurs.,

M )
WARBWP (7160 kc ) Mon., Thurs., Fri., 8:3 E
WOETD (3532 ke) (ce.) ('phone) Mon,, T urs,, Sat., 11:30

WOFAD (1§)56 ke.) (‘phone) Thurs., 9:30 p.
WGy (70 ng)éhkc) Daily except Sun 9 00 a.m 12:00 miad-

O’i

Traffic Briefs

During the International Contest held in March, VS8AH
was called simultaneousiy by a W7, W8 and W9. All of these
when looked up in the call book turned out to be doctors.
VS6AH looked at his tongue and tuned in a W2!

The Berkshire Ether Busters is the name of a club recently
formed in western Connecticut. Officers are W1BLQ, Presi-
dent; WIBTF, Vice-I'resident; WIATW, Secretary, and
WI1CQF, Treasurer. At present there are thirty members
among whom are WIADW, WIBNF, WiBTF, W1BRY,
WIBIH, W1ATW, WICQF, WI1ALE, W1AVT, W1BMP,
WI1ASH, WIBEW, W08, WIAEQ, WIATL, W1ARX,
W1BLQ, WICDN, W1VK and WIAYE

W7ACU is on Fnr?strv Duty at Silver Creek Ranger
Station (fire lookout), Enumclaw, Washington. Arriving
there July 1st, he expects to stay until September 15th. He
has taken his portable W7AQE along and will operate in the
3.5- and 7-me. bands with dry battery supply. Contact is
desired with as many amateurs as possible, so bear the call
W7AQRE in mind when listening on 3.5 and 7 me.

A MISTAKEN IDEA
A few nights opAertion at WIMK indicates a fallacious

belief that all JR.L, staff members 4re instantly
available at the station. True, staff members are often
there, especially Communications Department personnel,
but usually not more than one operator is present, and
no sieeping quarters whatsoever. Headquarters station
WI1MK has telephone connections, is located at Brainerd
Field, Hartford’s airport, several miles from the new
Headquatter s offices. Messages for any or all members of
the QST RURL, staff are welcomed at WIMK for
delivery at Headquarters next morning.

WI1BU 'calls attention to u misprint on page 39, July

QST, where we list him us a SBweepstakes participant who
did not submit complete data in accordance with the rules.
The call should have been W14 U. W1BU did not take part
in the contest.

°

A. L. Meggers of Opa Lock, Fla., advises that he will be
on the air on Swan Island, in the Claribbean Sea, from
August st to November 1st. He expects to use the call US
in the 7000-ke. band, and would especially like contacts
with Chicago amateurs. Meggers will be stationed at Swan
Island for the purpose of keeping the U. 8. Weather Bureau
informed on the movements of tropical storms in that
region. Amateurs are requested to watch for US and assist
in every way possible. -

July QST (page 53) carried an account of amateur radio
eobperation at the time of the Army Air Corps Maneuvers
in New England. Since publication of that report we have
received a detailed story of activities from the Springfield
Radio Association. The operators in charge at the Spring-
fleld station, WIBWY, were WIAIF, W1BVR, WIDR,
WIBPN, WIBCX, WiBVP, W1BAP, WIASY, W1OF and
WIBSJ. During the three days schedules were kept at
WIiBWY a total of 163 messages were handled. Among the
amateurs at Boston who had a part in the cooperation was
WI1AOT, who relayed traffic from WiBWY to WVO,

Attention is called to an error in the account of the
maneuvers in the last issue. In our reference to the officers
of the Springfield Radio Association we should have referred
to Mr. Percy Noble, W1IBVR as President, and Mr. Isaiah
Creaser as Technical Chairman.

DIVISIONAL REPORTS

ATLANTIC DIVISION

OUTHERN NEW JERSEY —8CM, Robert Adams,
3rd, W3SM - 'The Hamfest of the Radio Club of South
Jersey held in the Walt-Whitman Hotel in Camden was a
great success. There were 96 present from all over the Kast.
Mr, Woodruff, our Director, was the main speaker, W3RKW
won the Station Description Contest with W3SM, W3QI,
and W3ZX finishing in the order named. Gedney Rigor,
W3QL, was appointed Route Manager, W3AWY had a fine
total this month, W3KW and W3ZI are new ORS. Yowr
SCM attended the Atlantic Radio Club and talked to forty
members. W3BEI is on the job as 00, W3ASG is active in
Army-Amateur work, We welcome W3ARYVY to the ranks.
W3ANP is rebuilding,. W3BDOQ has many schedules.
W3ATC is doing good work. The Morris Radio Club reports
36 members. W3JL, who is a musician, plays CQ on his
fiddle.

Traffic: W3JIL 76, W3ATA 18, W3AWV 201, W3BDO 11,
W3UT 7, W3BCC 14, W3BGT 3, W3FU 68, W3BGF 103,
W3IAWT 2, W3BBD 42, W3BEI 30, W3K'W 83, W3ACX 8,
W3BLR 12, W38M 793, W3ATC 27, W3ASG 77, W3ARV
29, W3ZI1 37, W3QL 83, W3BUF 8, W3VX 24.

MARYLAND-DELAWARE-DISTRICT OF COLUM-
BIA — 8CM, . Forrest Calhoun, W3BBW — Maryland:
W3NY has been using reduced power, W3AOO is starting
on a new 50-watt C. C. rig. WBAHG was reported in Eng-
land. W3ZXK is using a pentode for a doubler. W3AFF says
nearly all of the hams are going swimming, W3BBW is
trying to get the ’phone going. W3BND, W3WN and
W3SBLX are new stations. Delaware: W3HC turned in s
nice report. W3BAK is & new ham in Laurel. W3AT.Q has
been too busy for any work. District of Columbia: W3CXL
tops us all with a great total. W3BWT says his total might
have been greater, but his antenna came down. W3BAT put
up a new antenna, W3BK K sent in his first report. Well, this
is about my sign off as SCM. Please give the new SCM the
same codperation you have given me. Let me thank you all
for the fine help in making our Section one of the finest.

Traffic: W3CXIL 1379, W3BWT 332, W3BAT 93, W3HC
55, W3NY 43, W3A00 36, W3AHG 31, W3ZK 24, W3AFF
22, W3BKE 8.

EASTERN PENNSYLVANIA —8CM, Don Lusk,
WBS3ZF — This being my last report I want to thank every
one who hag given me such splendid codperation. All I can
ask is that you continue to be as active in the future as you
have been in the past. W3MG is going to remain active all
summer. WSAIT has had to work evenings. W3ADE has a
new National receiver. W3AKB keeps handling tratfic.
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W30OK will be off the air during August. W3UX reports
hearing WSEA. W3QV has & schedule with WSEA. W3BET
is rebuilding, W3GS8 pounds & mean fist when he is home.
W3DZ is spending two weeks training cruise in the U.8.N.R.
W3EYV likes to chew the rag. W3OP has been trying for DX,
W3AVI is getting started again. W3AQN is ut for OO,
W3BBK handed in a nice total. W3AQQ had bad school
QRM. WBCFI is going to pound brass at WDAL this sum-
mer. WSVD will not be on until Sept. W3AAD will receive
his ORS this month., WSEU says the ole gang up Williams-
port way is getting all “'het'’ up again. W3ZF is working a
14 me. 'phone.

Trattie: W3MG 226, W8AIT 1, W3ADE 2, W3AKSB 79,
W30K 63, W3UX 85, W3BET 28, W3GS 79, W3EV 39,
W3DZ 56, W30P 11, W3AVI 14, W3AQN 57, W3BBK 57,
W3AQQ 51, WSCFI 51, W3AAD 132, W3ZF 58.

WESTERN NEW YORK — SCM, John K. Rlum,
WBCK(C — W8CKI and WS8BJO are our star traffic
hundlers this month with 1147 and 1042 respectively, ¥B,
WSDES makes BPL with nice total, W8BYD reporta new
stations WBCHA, WS8BDC, WSEPU and WSCDK.
W8BYD, W8DSS, W8CZP, W8BHX and W8DHQ all
make BPL! W8S8EDB is new ham in Bath. W8BYO says
Rochester Unit, U.8.N.R., has new uniforms. Bob Mele of
Syracuse reports. but gives no call. W8DME reports
WSBWE, WEBDV and WBAWG back from active U.8.N.R.
duty. Dr. Gillett of Hartford, N. Y., didn't include his call
with report. W8DCX has installed rectobulbs, WSCDX
reports for first time. W8ADG's gutter pipe antenna blew
down. WSBL¥F, WSAFM, WSON, WSBOM, WSDHIT,
Ww8DILI, WSDXF, W8QL, and WSACK report. WS8DBX
has a kood total, WSKS is busy with WPDR, police atation
in Rochester, WSDEJ is at new QRA seven miles out in
country, WRDSA has been starting chicken farm., W8BR
will attend summer school at Ithaca. WBABQ received
vaquest for schedule from G2XT, W2BZN will be at
WSBAPK this summer. WBCSW hopes to summer at home in
Wisconsin. W8BJI gaye he's busy with exams. WS8BHU
heard WSEA several times. W8AST ig operating at WFRL.
W8DW.S is experimenting with antennas. WS8BLH handled
tratfic to Berlin through PAFLX. We have a splendid total
this month, fellows. Let’s keep up the good work and get
that Banner!

Traflic: W8BJO 1042, WS8CKI 1147, WSDES 446,
W8BYD 370, WSDSS 351, W8CZP 228, W8BHK 190,
W8DHQ 136, WSDBX 114, W8QL 109, WSRYQO 78,
Mele 64, WRDME 40, Gillett 38, WEDII 16, WEDCX 11,
WBDHU 10, W8BON &, WBAFM 7, WBCDK 7, W8ADG 6,
W8BIF 4, WSBILH 2, WSBHTJ 3, WRBOM 11, WSBWY 74,

WESTERN PENNSYLVANTA — 8CM, Hobert Lloyd,
WBCFR — WBBSE leads the section this month. W8DLG
says the hot weather has slowed him down, W88CMP is
golug strong. W8AVY is dressing his transmitter up in a
new rack and panel. W8DUT reports WBIUF is a new
station in Vandergrift. WSAPQ gsays, “Still too much
musie!*' WS8CEOQ will not rebuild. W8G U reports everything
quiet in Krie, W8DXI is increasing power. W8BHN is on
‘phone. WBCRA had z schedule with the yacht Temptress.
WSCKO is helping WSBK rebuild his ¢rystal transmitter.
‘WSESD ig & new ham in Pittsburgh. WSBYE and WSDFA
are both on the air. W8AIG is working & new crystal rig.
WSDHW, WBAMY, W8JQ and W8COL are on irregularly.
WB8FJ is vacationing.  W8BUC sends in a little trafiic.
WBAAQ reports some news. W8BRC and WSBVE are ac-
tive. WBBFD has a new erystal on the air. W8LX sends in
its first report. WBASE hag the same MOPA, W8DGW has
his store teeth working now. W8BSO and WSCUG are play-
ing with long autennse. W8CFR is hunting a South Ameri-
ean schedule.

Traflic: WBBSE 559, W8DILG 282, WRCMP 77, WSCTIG
46, WBAVY 10, W8AJU 9, W8DUT 9, WBAPQ 5, WSCFR
2, WBCRA 52, WBCKO 50, W8FJ 19, W8BUC 4. WSLX 2.

CENTRAL DIVISION
ICHIGAN — SCM, Ralph J. Stephenson, WSDMS
- —- Just back from D.A.R.A. picnic, where W8BG
"assisted by WBMV and WSCEV certainly handed every-
body a good time. East Siders played ball with West Siders

for & 5-5 scure. WBAM and WSDYH were teamn managers,
Contesting prize winners were: Men’s race, WSEUV; Roll-
ing Pin throw, WBAKN’s Y.L.; Boys’ race, W8DMS Jr.;
Men's bag race, WBCAM ; Needle-threading contest, Fred
and Mrs. Miller, W8BUZ; Code, one-year licensed ops.,
WBERX; Code, unlimited, WSDMS. Mrs. W8GP won the
electric clock on registration number drawing. Picni¢ held
at Bloomfield Park. W8RP is not in favor of hi-power holi-
day. WSEKI and WSEKT of Ann Arbor Fire Dept. are new-
comers. WBMYV keeps among top-notchers in A.R.R.L.
net for American Legion. WBDNT totals suffer from heat.
W&DDO QRL with orchestra, W8EKZ is a bear for traffic,
WIAXE is coaching WIGPM. WSEGI is out for an ORS.
WSDED is busy with his QSL factory. WSEAE is new tratfic
man in Holland. W8AJC is leaving us for college in Ken-
tucky. W8DYH is still in the headlines. W8BMZ is using
a.c. receiver, W8BJ keeps us posted on new traffic hams.
WS8CST is giving up traffic for the summer. W8DMR will
be off while rebullding. W8PP tops the section for thia
month. W8SH is closed down for summer vacation. W8JX
says “Plop goes the 50-watter on the 13th message.”
W8BPL lives up to his call letters and hits the high spots.
WYHK’s business is ** Developing "’ during the resort sesson.
WBCFM, WBCLN, WSECO and W8FM keep the 'phone
band busy. WEGN, W8QT and W8DLX are good outlets
for West Mich. traffic. WE8BMG, new R.M., is pepping 'em
up over in western portion. W8AZ is now at WKZ0. WSDBR
is serubbing erystals. W8DAQ is reported as navigating a
tub on Lake Michigan. WE8EAM is a new one in Paw Paw,
W8BPT moved to Chicago and tried to get call WOOW,
but the R.I. said she wasn't old enuf for OW, so gave her
WOHGC. WSDFE is experimenting with new transmitter.
WBCKZ, W8BTK, WSWR and W8GP all playing with 14
me. WIEGY will burst. out with an A-1 gtation as soon as
re-vamping is finished. WBAUT stops in the midst of gradu-
ation work to send in report. WQGJIX misread the date on
her ticket, so had to observe silent **days’ pending renewal,
WE&BJT sends in his first report. W8EBV and WSEGN are
both new Muskegon stationg. W8LU is experimenting with
pentodes in P.P, W8FX decided to change his QRA, WSCAT
has his hands full as secretary of the D.A.R.A. W8DMS is
QRL Morse wire days and WIBXK nights.

Traffic: W8PP 543, WABMG 328, WSDYH 293, W8BPL
261, W8DMR 121, W8BJ 69, WOHK 60, WSBMZ 55,
WEFX 52, W8BGY 49, WSEKZ 46, WIAXE 46, WSDED
44, WBCST 35, WuGJX 32, WACAT 28, W8EGI 19,
W8WR 15, W8IX 13, WEEBV 11, WRDMS 10, W8SH 10,
W8DYH 9, WOEGF 8, WBCKZ 7, W8BJT 5, WSGP 5,
WSRP 5, WEBDNT 4, W8BTK 2, WSMV 2, WSAUT 2,
WBDFE 2, WBEGN 2, W8DDO 1, W8LU 1.

ILLINOIS — 8CM, F. J. Hinds' W9APY — (RM —
E. A. Hubbell, WOERU) Illinois is planning a State Trafic
Net which will enable every traffic man to have an equal
chance to do more handling and yet no one will be over-
worked. If you are interested, get in touch with W9APY
at once. The Egyptian Radio Club had a fine Hamfest at
Nameoki. WIERU and WOAPY like the new Hull Pentode
Receiver idea. WODGZ won the Sweepstakes in Ilinois.

" W9BQA helped WODGZ do the stiff operating. WOCY'T bas

a new PP TGTP. WOCUTP is rebuilding. WOFGD is at-
tending Dodge Institute, WOFAU did some relief operating
at WTAD. WIATS is using his WIGSQ portable at Newton.
WYALA is one of our new ORS. WOACE is running a Q30
contest. WIKA has moved again. WOJO plans ou using
1000 volts on rectobulbs soon. WOG YO is doing fine schedule
work, WIGAT is building a 75-watt crystal outtit. WOFCW
did some fine work in checking up his OBS Coverage Sur-
vey. WOFI bought a new car. WODEF gays QRN hss
thrown a monkey wrench into the machinery. WOGF1I has
changed QRAs. WOAPY has another call in WOWR which
he will use at another QRA. WOFTX wants to know why &
fellow has to wait 136 months for a renewal. WQCUH re-
ports the crystal working in fine shape. WOGIV will be on
shortly. W9AVB wants schedules with fellows on vacations
who are using portables. WOFRA is using 2 ’'10s in Pusb-
Pull. WOCNY has a new portable license, WOHEJ. W9AMO
works WOALA daily on schedule, WOACU wants schedules
on 7 me. W9QI reports DX good. WIBNR says QRN is t00
bad for 'phone work. WOCN has gone to low power. W9FO
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is trying to keep hams clear of the Navy 4045-ke. freq. Most
of the big total of WIDZU was done on two days. WOCUX
will be WODWB in Indiana until fall, WOBSR says traffic
has gone haywire. WIAFB says the air is dead in daytime
now. Bad power leaks and QRN at WODBE. WOCGC has

bad QRN. WIPK continues to DX, WIKB has a few sched-

ules, WIBIR is rebuilding and using new Zepp. WOFPN
has new higher power and QRM. WOFXE is one of our new
ORS, WIFGN says school is out. WOLL has been redeco-
rating and fixing up a bit. WIAFN has not been on much
because the rectobulbs went west.

Traffic: W9CYT 158, WOAMO 145, WOBNR 128,
WaCTP 127, W9ALA 121, W9GAI 101, WOFRA 58,
WODGZ 55, WIATS 53, WIACE 52, WIFI 49, WOFXE
40, WOGYO 40, WOFCW 25, WOCUH 24, W9DZU 21,
WOPK 21, WODKF 20, WOBIR 18, WOFGD 18, WOAFN
14, WOAPY 14, WOCGC 14, WICUX 14, WYDBE 13,
WOFAU 13, WOAFB 12, WOFGN 12, WIKB 12, woQl
11, WOACU 9, WOAVB 7, WOCN 7, WOAD 6, WOBSR 8,
WOGFU 6, W9JO 5, WIFPN 1, WOFTX 1, W9GIV 1,
WILL 1.

OHIO — 8CM, Harry A. Tummonds, W8BAH — We
almost won anuther banner last month, losing by 19 points.
Jongratulations to Michigan! Here we are again with about
5200 total this report. Ohio bad an entire new set-up last
month with the state now divided into nine ORS districts
with a Route Manager in charge of each. The new Route
Managers and district numbers: No. 1 — W8DDS, No. 2 —
WSBKM, No. 3 — WBAND, No. 4 — W8MH, No. 5—
WBNP, No. 6 — W8DU, No. 7-— WBCKX, No. §—
W8CGS, No. 9 — Unassigned as yet. W8AXYV is RM for
7-me. band, and W8DDS also General Ohio RM. WSCUL
has been appointed RM for all Ohio 'phones and has a 'phone
traffic net already in operation. Ohio’s bid for the BPL this
month: WS8DDS, WBCGS, WSEBT, W8DU, WS8BEM
and W8BAH. Russ, W8DDS, reports 1426, W8BRB,
WSENH, WSEFG, WSBFL, W8BGR apply for ORS.
WSBBNC is on 14 and 3.5 me. W8BFA, WEDVE ure new
Cleveland :ORS. W8UC is out for 12X. W8AQX handled
some USNR Cruise messages. W8US i off air until Sept.
WS8HT is an old-timer at Fostoria. W8BCI is busy. WSEEW
is an officer in the Lakewood Radio Club, W8NP is getting
out fine with new transmitter. W8ATYV has been on the sick
list. W8CX will be in Cleveland soon. WBEGZ has a new
MOPA., “1t’s too hot,” reports WSHH. WSBAC spent lots
of time with Nellie last month, and has to rest now. Hi.
WS8DUD sends eight reasons ““why.” W8SAPT had a good
report. W8CUR is building new ‘phone. WECNM reports
by radio. W8BSR is on 14 me. W8BTT is busy for summer.
WS8BBH is still trying to work on 14 me. WBARW is on
‘phone and CW. WSCSS wants to know about Ohio Con-
vention. WBEEQ schedules WSENH. WSBKM has 6
achedules. W8CFT, WRCIY, W8DMEK, WS8LI report.
W8DIH schedules W8DVE., WS8BMA still has no shack.
WBBYG is back with a Hartley. WS8EXR, exW3BCT, is
now on air at Ada. It all helps, WSDZH, keep up the good
work. Always good totals from W8DKG. WS8JJ is iroubled
with power leak. W8DU is out to win next month, Junior
Opr.at WEDFR now has a ticket, W8AQJ is doing good work
on 7 me. W8EJ is the busiest ham in Youngstown., W8VP
got new club started, call WSEWM. WSEXA was QSO
with & ham with a portable transmitter in the Canadian
Rockies. WSEBT has job on Str. Seeandbee from Cleveland
to the SBO0Q. W8CGS schedules WS8BAH, WSDU aud
W8CUL. W8BMX isback in Cleveland. W8BZ1. says watch
our smoke when the Akron gang get to Camp Perry with
Qo N, G, July 5. WSMH, RM, will try hard to put District
No. 4 and OHIO on top. W8APC is back on air. Too much
farming reports W80Q. WSEGO and WS8TH report for
ORS. WBFA is now back at WORS for summer. WS8CKX is
building new transmitter. W8UW is doing good work with
temporary transmitter. W8AND has been busy redecorating
store. W8CCK wants plenty of schedules for Camp Perry.
WBADS is down on 14 and 7 me. for summer. W8RN is
atill on KKUL W8JR is a real Old-Timer. W8BAH got his
first 1000 total. W8TK is QRL on the river day and night.
WS8BDG is a new reporter from Akron. -

Traffic: W8DDS 1426, WSBAH 1149, W8CGS 425,
WSEBT 211, W8BKM 203, WSDVE 113, W8CCK 105,

W8DU 97, WSCUL 92, WBCNM 112, WBAC 105, WSMH
82, WSAND 80, WBAQX 77, WBCFT 63, WSHT 56,
WSDFR 47, WREGZ 49, WBVP 43, W8DMK 43, WSBTT
41, W8DKG 39, WBSNP 38, WSBBBH 33, W8BDG 32,
W8JJ 28, W8BFA 27, WBBGR 26, WBATYV 24, WS8CKX
22, W8JR 20, WSBNC 19, WBAPT 18, WBAOJ 16, WSUW
15, WSEEQ 15, WBADS 14, WBCSS 14, W8DZH 13,
WSEGO 12, W8DIH 11, W8BMX 10, W8TH 10, WSAXV
9, W8TK 9, WSENH 9, WBARW 8, W8EJ 7, WSHH 6,
WBFA 6, WSUC 6, WSBZL 4, WSUS 3, W8BYG 3, WSEXA
1, WBBSR 1.

KENTUCKY - SCM, J. B. Wathen, III, WOBAZ —
At a splendid Hamfest in Lexington, June 20th, the_Wat-
ldn’s 852 Trophy was presented to W9OX for high traffic
man Jan,~June. He totaled 1286. The program also included
a good talk on “Power Supplies’’ and a 56-me. transmitter
demonstration. Watkin's is to be congratulated upon his
work. The most distant ham attending was WOFZIL.
WIBWIJ's total would have been much larger, had he been
on the full month, WOEDQ is keeping several schedules.
WIBAZ took a trip south. WS8AQV is moving his trana-
mitter to a larger room. W9QT is building superhet. WOACS
and WIBEW are taking U.B.N.R. cruise. WICEE goes
speedboating, WIONE moved transmitter. WORERH wants
to swap his '11D for an '03A, or sumpin’, WEBAN helped
WSDQC build his new ’phone. W8ESQ comes through with
his first report. WOCIS kept daily schedule to W0OX while
Carl was fishing in Herrington Lake. Graduation speeches
kept WIGJIE rather busy. The hot weather is sweating radio
right out of WOEYW. W9DDQ won the Sweepstakes Con-
test certificate for Kentucky. WOAEN is tutoring a ham-
to-be. WOAZY says “RMNITE" was a “fop” for him,
WIOGGB got back from Virginia. WOHCO is rebuilding for
50 watts. WOFCH and WIFQQ are working schedule for
Boy Scout Camp at Prospect. WOFZV has gone back to
MOPA. WOETD is now Kentucky's only 'phone OBS.
WIEQO is in new QRA. WICDA made some very attractive
identification cards for those attending the ILexington
Hamfest, Watch for broadcasts of special interest to Ken-
tuckiansg from our OBS on regular schedules, Hamiest in
Louisville in September — details later,

Traffic: WIBWJ 543, W90X 404, WOEDQ 205, WOALR
143, W9BAZ 117, W9AQV 114, WoQT 88, WOCEE 71,
WICNE 52, WOERH 25, WIBAN 22, WIESQ 22, WoCIS
17, WOGJE 13, WOEYW 12, W9ACS 9, wWoDDQ 9,
WIOBEW 6, WOAEN 5, WOAZY 5, WoGGB 4, WOHCO
4, WOFQQ 2, WIFZV 1,

INDIANA — 8CM, George H. Graue, WIBKJ —
WOAET is 165 points ahead of the nearest cowpetitor in
the traffic contest. W9GJS is changing over to crystal.
WOESU slumped due to rebuilding. WODOO and WOGYW
are showing signs of activity. WOCKG has given up hopes
of working DX. W8AET is playing checkers with WSDIH.
WOGJIG and WOABW are two new promising ORS. W9AOQO
is crashing through with a 50-watter, QRN and DX don't
mix at WOAXH. WOGYB has QSY to 14 me. WOFRY hag a
H0-watter going on 3.5 me. WOFKE, W9AIP and WICWS
are rebuilding,. W9CMQ has u unew 75-watter on 7 me.
WIFXM is building a portable receiver. WOEPH finally
gets DC reports. WICWQ is rebuilding between police
tricks. WOBZZ has some new ideas for a veceiver. WOEFV
has gone back to MOPA. W9DHJ is putting in remote con~
trol. WOABW reports change in QRA. W9GZB is new ham
in Evansville, WOBZF is changing QRA. WOCHA goes
begging for schedules. WOAKJ is now on 14 me. WOHDB
and WOHEH are new hims in Valparaiso. WOARA is mon-
keying with pentodes. WOAHL is giving 7 me. a whirl.
WOASJ is off the air until he lassos bis stick with a piece of
wire. WOARK promises to come on with a half kw. ’phone.
WOBWI’s new 300-watt 'phone rig is nearing completion.
WIDYQ is new ham at Selma. WICLF is trying out new
cond. mike. WODAQ kas changed to PP. WODWL'’s making
another complete change in the 'phone rig. WYAIN is
unable to find time to move his transmitter back to Ind.
WOUM has the highest score in the International Contest.
The Indianapolis band is taking portable W9JP on their
week-end outings. Ft. Wayne bunch are also having their
week-end jamborees.

Traffic: WOAET 230, WOGJB 65, WOESU 65, WICKG
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61, W9GJG 41, WOAOO 14, WHAXH 12, WIFKE 13,
WOEPH 10, W9BWI 13, WOBWS 7, WOFRY 6, WOAIP
6, WOFYB 6, WOEFV 6, WODHJ 5, WOABW 4, WOCHA 2.

WISCONSIN — SCM, C. N. Crapo, WOV — WIGFL
has been using his portable on ‘phone. WOFAW received
QSL from HH7C, WODKH and WIVD report. WOFAA was
off awaiting license renewal. WIBIB visited WOGFL and
WOANR. WIOEHD is experimenting with receivers. WOEPJ
is changing QRA. WIOABM will be at Camp McCoy this
summer. WIGYQ is building MOPA. W8BWYV is building
modulator. WODCT is getting out well. WOAVG is crystal-
controlled, WOFAF-WOHGA is a new station at Racine.
WOHFH sends in his first report.

Traffic: WOGFL 241, WIFAW 38, WODKH 27, WIFAA
27, WOBIB 16, WOEHD 4, W9EPJ 2, W9VD 12,

DAKOTA DIVISION

OQUTHERN MINNESOTA— 8CM, H. Radloff,
WOAIR — WOFFY garners his totals on 3.5-me. band,
W9BN’s network of schedules perks daily. WOFJK is the
most active non-ORS in the Section. WSAIR spends his
holidays at the ol’ swimming hole. WODRG looks around
for a H0-watter. WOCKU is happy in a renewed - ticket.
W9BNN aggravates his oscillator with a bug. WIAKN
reports reception from WLY while experimenting on 28 me.
WOFNXK has his '10s with the grids in push-pull and the
plates in parallel. W9COS is enjoying a well-earned vaca-
tion. WOEYL says ham set gets attention only between the
job and the car. WOEFK rejoices in a baby daughter,
(L’ongrat,s. WODBC deserts the set for golf and swimming.
WOFLE is developing & new tuner., WOEJR reports an in-
spiring visit by WOBGG, W9BEKEK wants to run some H6-
me. experiments. New stations in the Section are WOHCW
at Lamberton and WOHGN at Mpls. WOBQF received a
ZL eard. WOFDX reports material for new hams at Clark-
field. Sex appeal is diverting WOEEB's attention from power
and filter problems. WHFMB vacations in Iowa. WOBKX
spent a good deal of his time in Chicago. ¥'Ls also account
jfor WYEYS' absence. WYGLE and WOGMD like their
fishing. The Jackson gang have been hamfesting, WODWG
reports testing with WOBMJ on 3.5-me. ce. 'phone, WOBHZ
is gampling some of Minnesota’s lukes for the biggest fish.
Traffic: WOFFY 230, WOBN 86, WOFJK 34, W9ATIR 29,
WODRG 24, WICKU 10, WI9BNN 8, WOAKN 6, WOFNK
6, WOCOS 5, WOEYL 2,

NORTH DAKQTA — 8CM, Guy L. Ottinger, WOBVF
~— WOIK is going to school at Valley City this summer.
‘The Jamestown gang had a visit from WOCRL. WODFF is
constructing an MOPA, WODGS is still geiting the Net for
American Legion BCs. W9DM is out at a camp with g
bunch of Boy Scouts. The dust was blown off of WOBVF and
the old outfit spoke right up and worked a VK.

Traffic: WODGS 56, WOBVF 11, WODFF 6, WOCRL 5.

NORTHERN MINNESOTA — 8CM, Raymond Weibe,
WICTW ~- WOFNQ leads the Section this month, WOFQI
hasa promotior in the AA work. WIBVM reports & new sta-
tion with the call WOHFX, W9DOQ is getting a WAC,
WOHDN is o new reporting station. The SCM is rebuilding.
WOFNJ is experimenting with PP. WOBRA says WOHED
of his city has a commission in the V-3. WOBYI is & DX
Hound. WOEOZ was home for a short vacation. WOBVH
plans a trip to N. Y. (!, W9GKM is arousing the sleeping
BCLs with a 1750-ke. 'phone. The newly formed St. Paul
Radio Club now has a membership of 18.

Traffic: WOFNQ 32, WIFQI 23, W9BVM 10, W9DOQ 7,
WOHDN 6, WICTW 4, WOFNJ 4, WOBRA 4, WIBYI 2,
WOEOQOZ 2,

SOUTH DAXKOTA —8CM, Heoward T. Cashman,
WOIDNS ~— W9ALQ is carrying three schedules. WOEZJ
visited WOALO. WOGWR is a new station. WODB reports
heavy QRM. WOFLI's license expired. WOEUH spent a
week in Sioux Falls. WIDES has been lighting up the
neighbors' houses. WODRB is leaving for Willmar, Minn.
WODIY bas annexed a pentode, WODTZ, W9ID and
WOAJP are atill breathing. WODNS is on with one lung.
WOTI is building.

Traffic: WOFLI 1.

DELTA DIVISION
ISSISSIPPI —- SCM, William (. Bodker, W5AZV -
Our leading traffic handler this month is W5BHJ
who handlesmost of histraflic via 3500-ke. 'phone. W5AN X,
3500-ke. 'phone is heard regularly. W5AWP has been ap
pointed OBS and will use 3500-ke. "phone. WSAZV gp,
W5ANI are having a little YL QRM. We are sorry to not
that W5BUI of Vicksburg is selling out. WSBUM has gug
cumbed to the wiles of Cupid. W6BNW is following hir
fagt, W5VJ is " Sold"” on his new MOPA. The Jackson Ama
teur Radio Assn. is operating portable station W5BJO at, th
Kickapoo Boy Scout camp, 15 miles from Jackson. A nig
letter was received by the SCM from the hams at A & )
College, who operate W5Y D). The entire staff of W5BH)
except W5BOM left recently for Mobile, Ala., where the
will go on a three-day cruise in the Gulf of Mexlco wit
W5AQ0, W4RS, W4IA and others.
Trattic: W5BHL 60, W5BJO 44, W5AWP 14, W5BOT I(
WB5AZV 6.
ARKANSAS — SCM, Henry E. Velte, WSABI — Tak
a slant at the traflic total of W5BMI. W5IQ is busy wit
the Army Net. W5ABL, W5BDW and WSBED are ne
stations in L. R. W5AYJ is a new reporting station from It
Smith, WBAY is getting out nicely. WSBKB ir rebuilding
W5ABI is on 7 1ac.
Traffic: W5BMI 526, W5ABI 325, W5IQ 206.
LOUISIANA — SCM, Frank Watts, Jr., WESWF -
W5BDJ has a new AC receiver. W5BPN has a new MOPA
W5BKL has a well-developed case of YLitis, WS5WF re
ceived his Sweepstakes Clontest certificate. The SCM is a
W5VT during the summer. W5VC is a new 'phone op. ¢
1715 ke, W5ML is rebuilding.
Traffic: WS5WF 211, W5BUK 31, W5AXU 10, W5BPN ¢
TENNESSEE — 8CM, James - B, Witt, W48P~
W4OI sends in the best report this month. W4AAD is ou
tratfic handling station. Most of the Knoxville gaug includ
ing the SCM got their photos in the Knoxville News Sen
tinel with a full-page write-up this past month.
Trafiic: W401 24, W4AAD 20, W4CW 10, W4RO 6.

HUDSON DIVISION
EW YORK CITY AND LONG ISLAND — Actin
SCM, Wm, J. Warringer, W2BPQ — Have cancellec
four ORS for non-reporting and appointed four new one
in their places, W2CWP, W2BJF, W2CBB and our Y]
W2WP, Manhattan: W28C is installing new 500-watt job
W2BDJ is working on his new Radio Club. W2AVE,is al
set now, W2BZN is going homne to W8APK for the summer
W2CKS has a new junior op., arrived on Friday, the 13th
W2BNW has applied for an ORS. W2AO0U is now an Arm;
Amateur. Bronx: W2BGO has gone back to the ole reliabl
Hartley. W2CYX is back from a 15-day cruise with Nava
Reserve. W2BPQ let his call expire so as to try and get :
two-letter call. \WW2LW has slowed up for the summer
W2UCWP has his erystal rig finished. W2AFO has gone o
inactive list. W2CBB, new QRA, 417 West 238th St.
X2ANE, has been rebitten, Brooklyn: W2PF is going ful
blast, now that achool is over, W2AZV is kicking about hea
in attic. W2BJF is working on I14-mec. rig. W2BRB is bus)
with research work, W2APK requests transfer to inactiv
list. W2CA has joined the Army Amateur system. W2B(
has new transmitter. Long Island: W2BDN blew his whol
layout. W2ZAVP — slow month. W2HO is recovering fron
operation. W2BFG opened up Decorstion Day, W2AV.
worked Asia. W2CWJ insists that he is not Uncle Haywire
Staten Island: W2WP, our YL, wants to a be Comm. op
W2CEP is building a push-pull rig, W2CHT has a 50 goins
now. W2BDP is op on boat to Honduras, W2CKN is lookins
for schedules. Staten Island Kadio Club is ready to handl
traflic from club room.

Traftic: Manhattan — W28C 217, W2BDJ 41. State:
Island — W2WP 36, W2CKN 5. Bronx -— W2BGO 86
W2CYX 79, W2BPQ 11, W2LW 9, W2CWP 3. Brooklyn —
WoPF 54, W2AZV 18, W2BJF 7, W2BRB 5, W2BO 44
Long Island — W2BDN 39, W2AVP 12, W2BFG 2.

NORTHERN NEW JERSEY — 5CM, A, G. Wester
Jr.,, W2WR — W2JF ia having trouble to get traffic
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W2A0S has moved into the game town as your SCM.
W2OWK and W2WR bave filed their ORS for the summer.
W2AGX is collecting data on antennae. W2CJX had a fine
aschedule with Hawaii, W2BPY is going to prep school.
W2MQ has taken a few week-end trips on the Fagle boat
No. 55. W20DQ goes into the BPL. W2AIF has been elected
Seeretary of the newly organized Northern Valley Radio
Assn, W2AKC-W2AMT is building a 500-watt outfit.
W2OVY, our OO, has checked out for the summer. W2CNA
has luck in getting QSTs from Russia, W2ZZQ is the port-
able call for W2AQL. W2CLX has been having fine success.
W2BSO, Stevens School of Tech., is operated by W2AFV,
W2AVS and W2ADB, W2BYX has a schedule with CM2PA.
W2A0Y from NYC has moved to Allenhurst for the sum-
mer. W2AGK has applied for ORS. W2BJZ is fooling around
with MOPA. W2ADP received a card from India. W2BAP
is riding 7-me. QRM. W2BPV is planning to open up in the
heart of Chinatown. W2CJO has joined the army of
rebuilders,

Trafic: W2JF 32, W2A0S 42, W2OWK 6, W2AGX 2,
W2CIX 10, W2BPY 32, W2MQ 150, W20DQ 114, W2AXKC
46, W2AQI 5, W2CLX 12, W2BSC 20, W2BYX 6, W2AGK
15, W2BJZ 1.

MIDWEST DIVISION
EBRASKA — SCM, 8. . Wallace, WIFAM —
WOBEX leads the procession. WOEYE is a new ORS.
WOG DL, another new ORS, is going strong. WOFWW says
traffic scarce. WOEHW and WOFUW have the rebuilding
fever. WOBQR and WIDTH have the HOOK-WORM till
pext fall. WOBOQ can't handle a plow and radio at same
time, WODI, WOESY and WOEKT report. WOFAM has bad
cage of chirpitis and key-thumps, and OW presented him a
new ham. WOEWO is straining his eare for some traffic.
WIGKZ is pounding away. WODHA wants to organize
Radio Club at Grand Island. WODHC is pretty busy editing
TSARC Bulletin.

Traffic: WOBEX 254, WOEYE 142, WOGDL 49, WOFWW
21, WOFUW 10, WOESY 4, W9EWO 3, WIGKZ 34,
W9DHA 11, WODHC 35,

TOWA — 8CM, Geo. D. Hangen, WOFFD — WOIO leads
the field this time. WOFFD squeezes in with the next high-
est, Director Kerr and Lt. Hayden P. Roberts among the
list of visitors, WGP comes next and also sends list of
visitors such as W9BNC, WOBNT, and WODXY plus
family. WORJP reports his totals cut short by new car and
Y1.s. WODIB got his first report from VK. WOFZO is going
strong on 14 me. WYDFZ is QRL Pharmacy. WIFYC says
all schedules cancelled. WOBCL worked HH7C. W9ACL
gets u few. WIDPO is going strong in A.AR.S, WIDJX is
a first reporter. WODNZ is QRL business, WORJQ gets a
few now and then, WOFEB is rebuilding, WODUN is QRL
golf. WOAHX awaits renewanl of license, WAGOQ gets a
couple. WOFWG has been on the sick list.

Traffic: WOIO 61, WOFFD 55, WGP 34, WIBJIP 27,
WODIB 25, WOFZO 24, WIDFZ 22, WOFY( 19, WOBCL
19, W9ACL 17, W9DPO 15, WoDJX 11, WODNZ 8,
WIEJQ 8, WOCWG 5, WIFEB 3, WODUN 2, WOAHX 3,
WoG0Q 2.

KANSAS — 8CM, J. H. Amis, WICET ~— WOESL leads
in trafiic. W9FRU reports for the first time. WOBNX is one
of the ‘phone gang who is *traffic minded.” WIJA will sign
WOBTG until school starts in the fall. WOHL reports bad
wreather. WOUXW is busy. WOESW is a telegrapher by
day. WIOGCL is in the regular Army and operates at WVC.
WOCFN reports little activity. Your SCM is looking for-
ward to meeting all of you at the Topeka Convention,
Sept. 8 and 6.

Traffie: WOESL 95, WOFRU 13, WIBNX 56, WOJA 15,
WOYHL 10, WOCXW 16, WOESW 13, WIGCL 15, WICFN
38, WOBGL 16.

NEW ENGLAND DIVISION

MAIND - BCM, J. W. Singleton, W1CDX - WI1ATO
is high this month, W1AJC comes next, W1BIG has a
good string. WIBEU reports a new ham in Waterville,
WIBOC, W1EF won the Sweepstakes certificate for Maine.

WIBLI, RM for Eastern Maine, is on 14,000 ke, mostly.

WIAQL says traffic is pretty slow up his way. WIAQW is

rebuilding. W1BFA has at last eliminated his key clicks.

WI1AFA reports traffic. WiQH won't be on much this sum-

mer., W1AFR has a new AC receiver. W1BX hags started a

radio club af Crosby High School. Among the members are

WIAXJ, WIBJY and WIBYV. WIAXY would like some "
schedules. W1CBM will soon be on with & new transmitter.

The 8CM thanks the Maine gang for the many congrats re-

ceived, and will try hard to justify them.

Traffic: W1ATO 163, W1AJC 141, W1BIG 85, W1CDX
75, WiBEU 16, W1BLI 16, W1AQL 14, W1AQW 8, W1BFA
7, WIQH 2, WIAFR 1, W1AFA 14,

BASTERN MASSACHUSETTS — SCM, Miles W.
Weeks, WIWV — W1BGW won the Handbook last month
in the Clonn.-KE. Mass. Message Delivery Contest. W1CHR
is using his portable, W1BOV, during the summer, W1BZQ
reports his new transmitter working ¥B. W1KY finds little
time for traffic. W1CCP has a new 3.5-me. Zeppelin antenna.
WIADK has been doing some 14 me. DX, WIBXB installed
the radio equipment of WCEN on which WITL recently
left for Labrador. WIAAT has rebuilt his transmitter.
W1IAFP was QSO Brazil on {4 me. W1BCY visited the SCM.
W1IWYV also had a visit from CM2SH, WIAHX and WIWV
handied traffic with NAMS, U.8.8. Nantucket, as she was
entering the Mediterranean. WI1KH has a new 14-me.
Hertz. W1BFR handled some traffic. WI1BNJ was QS0
Europe and South America on 14 me. WIAKY blew a
2000-volt condenser. W1BS3Z has ORS ambitions. WIANIK
hopes to be permanently settled soon in Gloucester. W1ASFE
handled Army-Aircraft tratfic., WIAZE continues with 14
me. DX, W1LM is vacationing. W1ATX finds traffic searce
on 3.5 me. WICQN has built an AC receiver. WLAAL has
a schedule with W1AOP, W1ABG was QS0 Uruguay.
WI1ACD has been QRL gradusting from High School.

Traffic: WIASE 210, W1AFP 84, WIBGW 83, WiKH
53, WIAAT 39, WIBZQ 37, WiWV 36, WIATX 24,
WIAZE 23, W1CCP 23, W1AAL 22, W1CQN 17, WiBFR
15, WiCHR 10, W1BCF 10, WlADhT WIABG 86, WIACD
3.

NEW HAMPSHIRE — SCM, V. W. Hodge, WIATJ —
Watch for WiBBF's portable, WICWO. W1AEF expects
to have a portable also. W1IP says summer QRM got him
at last. Hi. W1UN is away in the White Mts. most of the
time now. The BCL trouble at W1AUY has been fixed. The
2nd op at WILY is away on a 3500-mile motor trip. WIBFT
graduated from NHU. W1COM is feeling lots better.
WICLT is a new station in Dover. W1BAC handled a few.
W1AXL is getting out well.

Traffic: WIIP 42, W1UN 18, W1BAC 6, W1AXL 6,
WIAEF 2, WIAUY 1, WIBBF 16.

CONNECTICUT — S8CM, Fred A. Els, Jr., WICTI —
WIMK is the only station making the BPL this month.
WI1BEQ is keeping four schedules. W1BDI keeps a schedule
with WCEN — schooner Ramak. W1ES handled copy from
WSEA, W1AZG complains of AC notes on 14 me. W1CID’s
'66’s went west, W1BHM keeps daily achedule with Ger-
many on 14,300 ke. W1AVB has been rebuilding. W1ASP
is getting ready to rebuild. W1ATB say lots of 14 me. DX,
WI1AOK dropped to 14 me, W1AMQ is out of work. W1HQ
works good DX on 14 me. W1BNB remembered to report.
W1BAZ sends in his first report. WTD put up some new
feeders. W1CDS says swimming, golf and tennis keep him
busy. WI1ADJ is rewiring the club house for the Conn.
Brass Pounders Assn. WI1AXB says not much doing.
Bill Stemple sends in a report. W1AGT is off rebuilding.
WI1AMG is moving to Stamford. WIHD is experimenting
with 56-me. CW and 'phone., W1CTI has been busy with the
new house. W1FL made s trip to Chicago. Conn. Brass
Pounders Assn. meets every Thursday evening at their club
house in Noroton (on the Post Road). All welcome,

Traffic: WIMK 707, WIBEO 74, WIBDI 45,-W1ES 44,
WLAZG 38, WICID 27, ? 25, W1BHM 20, WiAVB 19,
WI1ASP 18, WIAFB 18, W1AOK 16, W1AMQ 14, W1HQ
10, W1BNB 10, WIBAZ 9, WiCTI 5, WITD 4, WICDS 4,
W1ADJ 4, WIAXSB 2, Stemple 6.

VERMONT ~— 3CM, Clayton Paulette, WIIT ~—
WI1CGX is high traffic man. WIATF turns in fine report.
WI1AXN and WI1AOA report with traffic. W113D has new
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Zepp and Dynatron frequency meter. W1IT is inactive for
the summer.

Traffic: WICGX 105, WIATF 64, WIAXN 24, W1BD
19, W1IAOA 13,

WESTERN MASSACHUBSETTS —8CM, Leo R.
Pelogquin, W1JV — The Berkshire Brass Pounders held a
very successful hamfest at Pittsfield on June 20th, WIAWW
is in line for reappointment as ORS. WI1ASY reports fine
DX, W1APL handles his share of traffic. WIBNL has re-
duced power to & single '10. W1INS and his gang from the
Blackstone valley made several visits recently to Worcester,
Northampton, Springfield and Webster. W1BVP has blown
another high voltage filter condenser. W1ASU, WIBDP,
WI1AM, WIBNL and W1BKQ are on regularly. WiBXS
reported.

Traffiec: WIBWY 163, WINS 110, W1ASU 72, W1DR
57, WI1AIF 41, W1BUP 29, W1AMI 25, W1ATB 24,
‘WI1ASY 23, W1BNL 16, W1APL 16, WIBKS 2, W1JV 12,
WI1AJD 4, W1IBEKQ 8, WIAWW 51.

RHODE ISLAND — 8CM, N. H, Miller, WIAWE —
‘W1CAB still holds up in high traffic total. WiMO is on 14
me. WIBUX won the Sweepstakes certificate for R. I.
WIATM is pushing out a nice signal. W1GV says weather
is too good for radio. WIEX, W1FU and WIAWE did
Naval Reserve duty at NGO. W1BDQ is now located in
Riverside. WIAUV and WIAFO are doing BCL service
work. W1DZ gets out F'B. Her ops are WIAMD, W1CNZ,
WIBML and W1BOP. W1ASZ was reslected President of
the Pawtucket High School Radio Club, W1BTP has three
more licensed hams. W1BGA now uses cryatal control.
WIAMU is the chief operator at WPAW. WI1AAD likes
bam radio, but not at this time of year, W1CPV has a
schedule with WSDTE, W1CDI gets out well on 3.5 me.
WLJJ and WIRJ are doing FB. WISY gives the BCLs
service. W1BQD is pushing out on 14 me. Newport is all
for 14 me., as WIAFY and WIMG both are down there.
WI1DW works for the telephone company. W1AFO is work-
ing nice DX on 14 me.

Traflic: WICAB 42, W1AWE 29, W1AMU 13, W1ASZ
10, W1CPV 7, WiMO 6, W1ATM 6, W1AFO 10.

NORTHWESTERN DIVISION

DAHO — BCM, Oscar E. Johnson, W7AKZ — W7BEO

iz a new station at Sandpoint. W7AUR is rebuilding.
W7BAA, W7ANA and W7AYH report for the first time.
W7KG is looking for DX, W7FB, W7AQO and W7AIH are
all seeking DX on 14 me. W7ACP is the editor of T'he Idako
Center Tap, a new ham magazine, W7AKZ is experimenting
with pentode audio systems, W7ALW blew up his plate
transformer. W7QD wants OBS' appointment. W7AYH,
ex-W7ABQ, is located at Boise. W7AFT has a new trick of
maintaining a ‘“‘one-way'’ schedule. W7AT is at National
Guard encampment,.

Traffic: W7TAYH 2, W7KG 12, W7ANA 6, W7BAA 6,
W7AUR 6, W7BEO 4, W7AXZ 10, W7AFT 18.

MONTANA — 3CM, O, W. Viers, W7AAT — W7ASQ
reports W7BFA a new Helena station. W7CU has been
busy at the garage. W7HP is back in Miles City. W7FL is
working in Big Timber. Among visitors at the SCM’s station
were WTAKO, W7AFY, W7ARP, W7BDC and W7JC, all
of Billings, W7BAL of Gebo, Wyo., Route Manager
W6BYH of Merced, Calif., cx~-7CK of Roscoe and a few
curicus BCLs. W7AHT will soon have » new antenna.

Trafie: W7ABQ 15, W7CU 9, W7HP 8, W7AAT 5,
W7AHF 1.

OREGON — SCM, W. 8. Claypool, W/UN — W7AWH
again tops the list. W7ED was laid up in the hospital a por-
tion of this month, W7ALM comes through as usual,
W7ZD is Portland's champ., W7QY will stand a two weeks’
operating watch at NDQ. W7MY built an MOPA. W7PE
reports. W7AMPF is putting in his new ecrystal set at the
Hoby Show in Coos Bay the first of July, in the name of the
Cuoos Bay Amateur Radio Club. W7WL was the host to Col.
Foster. WTAPE isn't heard so easily. W7ANU and W7AYJ
report for the first time. W7SY has low-powered local
‘phone. Heveafter send reports to F, L. Bernhardt, W7WL,
2787 Sheridan St., North Bend. He will act as SCM until
an election can take place.

Traffie: W7AWH 253, W7ALM 123, W7AXO 10,
W7ED 165, W7QY 30, W7ZD 114, W7MY 34, W7PE 31,
W7AMF 30, W7WL 25, WZ7APE 17, W7SY 16, W7AYJ 26,

WASHINGTON — 8CM, Eugene A. Piety, W7ACS —

W7QI takes the lead this month. W7AIB runs a close
gecond. W7KZ has raised his power to 50 watts. W7AIT and
W7TX are keeping schedules with Alaska., W7AVM and
W70I are new ORS. W7FJ is busy. W7AG-SL keeps the
ether hot. DX is good for W7RT. A new SC station is
W7ABN of Hoquiam. W7AXL, W7BCS, W7ATH and
W7AVN report for first time. Things in Yakima are slow
now according to W7ADS. W71Q built a new super. W7AAX
is busy working DX, A new 60 crystal job graces the shack
at W7KQ. W7MX is busy at the berry fields. W7BG pounds
brass occasionally. The Y Ls keep W7ACY busy. W7TK has
been laid up with a bad foot. W7AOM is a YL op in Olym-
pia. W7BB is still at sex.

Traffie: W7QI 97, W7AIB 94 WY7AIT 40, W7TX 39,
W7AYO 38, W7KZ 38, W7ATH 24, WIRT 18, W7AVN
12, W7AG 11, W7AUE 8, W7FJ 3, W7ADS 3, W7TAVM
2, WIBCS 2, W7AQ 1, W7AXT, 1

PACIFIC DIVISION

AN FRANCISCO — 8CM, Clayton F, Bane, WoWB —
W6AVH leads off with & ba.ng with 566. WBEKC makes
the BPL both ways. Old W6DFR. comes right along in third
place. The personnel at W6ZS (Ken and Dave) just arrived
home from their vacation in time to report. W6CAL is now
home from school. The gang at W6Y O grace these columns
for the first time. By some mysterious quirk of the gods
we have a report from W6ERK, W6MYV reports as usual,
W6BJM wants to get lined up with some Lot 8.F. schedule,
CONVENTION! ‘8AN FRANCISCO! SEPTEMBER 5
AND 6, 19311

Tratlic: WEAVH 566, W6EKC 215, W6DFR 194, W6ZS
117, W6CAL 59, W6YO 55, W6ERK 37, W6MV 24.

SACRAMENTO VALLEY — SCM, Paul 8. Farrelle,
WBAXM — W8AIM says that 7000 ke. is "‘lousy’’ as com-
pared to a few months ago. W6CMA turns in a very nice
total. WEEJC has a very nice YL. (Hi) W6EOQOC is busy as
00, WEEOU is now WAC. W6QT has been rebuilding.
W6BYB is new OBS, W6DON is looking back on the time
when he was a ham. W6DEW says not much traffic.
WE6DYTF is heard quite often. W6CEKA is working his crystal
outfit. W6AK and W6FW at Walnut Grove are heard on
3500 ke. with beautiful crystal DX notes. W6ADS is hand-
ling some traffic, WBAXM has added a Mrs. W6AXM to the
household.

Tratic: WBAIM 21, W6CMA 64, W6ADS 20, W6AXM
1366.

KAST BAY -~8CM, J. Walter Frates, W6CZR —
W6ASH leads the gang in traffic with a splendid total.
W6CTX came out of his retirement this month to bat him-
self into second place for the section traffic. WECGM is
back in traffic work again. One message he handled was for
the American Red Cross in New Orleans and concerned a
vital illness. W6RJ reports that since he has ground his
transformer and choke cores and negative in power supply
his high C Hartley gets crystal control reports. W6BPC
reported & large batch of traffic this month. W6BI also
reports considerable traffic. W6BZU says things are very
quiet in his part of the section. W6FAJ has reverted back to
the old TNT circuit. W6CUBE announces that he will be off
the air for the summer. W6BJI has worked practically all the
western territories of the United States, including Alaska,
Hawaii, and P. I, W6BMS has not been on the air for six
weeks because of vacation. W6CZN has an a.c. receiver.
W6BQB reported for the first time. W6ZM is putting out a
section traffic bulletin with schedules and everything.
W6ATJ is president of the new club. The East Bay bunch
expect to have everybody in northern California here for a
big trisection hamfest on August 1. The Santa Rosa gang this
month had a feed and gathering at Santa Rosa which was
FB thanks to the cooking of WE6ADM'’s wife and another
ex-YL. The call of the new club is W6Y AJ and they are on the
air for traflic. Plans are being made for a north east bay
section meeting in Vallejo some time during the latter part of
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August. W6ADM is building to 75 watts, WBAOH is very
active, W6DTQ is off the air, WEEZA went to sea.

Traffic: WBASH 804, W6CTX 214, W6CGM 89, W6RJ
56, WeBPC 46, W6BT 43, W6BZU 26, W6 FAJ 21, W6CBE
21, W6BJI 18, W6BQB 10.

LOS ANGELES — 8CM, H. E. Nahmens, W6HT — It's
in the bag, men, I'1"S IN THE BAG! If you haven't already
been contacted for the greatest traffic tie up in our history
and are interested, drop me & line NOW, (Note to Ohio Sec-
tion.) You've got another think coming if you think you have
no competition. W6EGH, W6QP, W6SN, W6BPO and
W6YAU make the BPL. W6SN has lm‘reased his voltage
from 750 to 2000. W6QP after a year and a half of solid
work has signed off uutil September Ist. W6YAU has 32
schedules per week! Don't let those YLs interfere with your
fine totals, W6DER. W6ETJ handled a flock of traffic to
Ciovernors concerning Fiesta de Los Angeles. W6EGH re-
ceived 7 mc. beard cards from Switzerland and kngland.
WOCFN - follows up with another good report. W6ERL
spent a two weeks vacation at NPL. W8TE was QS0 B7X,
a ship off North Africa and FX7C. QRA? The final umplifier
at W6DVA now has pair of '52s in push-pull, W6AIX finally
crawled out of his shell and sent in a report. W6AVJ worked
schedule with WCEE. When it comes to burning up eguip-
ment we concede the prize to W6DEP. Many thanks,
W6UJ, for the report. W6CVV handled traffic from the
Farm Center Fair, W8DLI says his new super is a Wow.
W6DH, a real “dyed in the wool,” returns to the flock.
WO6LN visited northern clubs on his vacation. W6BPO is
bigh point station this month. VCR U.S.N.R. takes great
deal of WEBGF's time. Kxams and graduation have ham-
pered WOEGK lately, W6ACL is proud holder of commercial
second ticket. A “spanking new' junior op at W6ZRBJ has
things all gummed up. W6 WO just received W7AQU for the
seventh district portable. W6LISA says ** Whoopie! School’s
out!” W6CMU wanis an ORS. W6TN is now crystal con-
trolled. W6CXW built new 14 me. Hartley to hook England.
WBANN heatd eight Buropean countries and worked just
eight less than he heard. The president of the ARALB is
WOVH. W6ALQ may be little slow but he doesn't QSP
traffic to the waste basket. W6BVZ has had fierce power leak
for six months. Page WMEK! W6DOZ sez DX fine but
traftic nil on i4 me. W6AKD has new shack. WBAEO using
pentodes in both receiver and transmitter. W6CUH now
using 200-foot single feed Hertz., W6AZL blew his 211 so
uses '10 in final now. If the heap at W6ME NEVER gets on
air, it's really worth a night’s sleep just to LOOK at it.
WEVOQ is rebuilding by degrees. WEBZR and WBEBO are
starting out. right by making schedules. W6BCK has new
a.c. receiver., WBDHM, the fisherman op, stands watch at
W6DVA when not at sea. W6BEB is shoving five gorgeous
amps to his zepp with beautiful new transmitter. The whole
section was shocked by the death of Everett Trout, W6FJ,
who was killed in an automobile accident May 27th. The
Riverside Amateur Radio Club has applied for A.R.R.L.
affiliation. Information ou meetings obtainable from
W6DLYV, Secretary. The A.R.R.C. is having worth while
zueetings regularly now. They sponsored the quarterly
banquet June 27th. W6CZT, W6EWI, W6CZI, W60ON,
WELEQD and WBDNA report. Your SCM looks torward to
seeing all of you at the econvention in Friaco, September 6th
and 7th. 73.

Traffic;. W6BPO 645, W6SN 371, W6QP 220, W8YAU
217, W6DER 158, WOETJ 149, W6BCK 113, WeEGH 109,
WGECFN 101, WOERL 83, W6DH 80, W6LN 78, W6TE 73,
WBLBD 70, W6CVA 48, WEALX 44, W6AVJ 44, W6DEP
41, W6UJ 40, W6CVYV 3%, W6DLI 38; W6BGF 33, WBLKZK
34, W6ACL 23, W6CZT 22, W6ZBJ 17, W6 WO 17, W6EWI
16, W6DZI 12, W8BZR 12, W6ESA 10, WeCMU 10, W6TN
10, W6CXW 9, WBANN 8, W6VH 7, WBON 6, WEALQ 6,
W6BVZ 5, W6DOZ 5, WEAKD 4, WEEQD 4, WB6AEO 3,
WGCUH 3, WBAZL 2, 7V6DNA 2, WoAKW 163, WeDWW
7, WHADM 44, WoMA 2, W6ZZA 2.

SANTA CLARA VALLEY ~-8CM, F. J. Quement,
WONX — W6YG handed in another record breaking total
of 665 messages. With W6AMM, W6BLT and W6DMJ
taking over W6HM'’s PI schedules for the summer, it looks
like there. will be no interruption to this important traffic.
‘WOFBU is leaving the section, having graduated from Stan-

-

ford. W6AJ is helping the {raffic contest along by consistent
traffic, being followed by W6FBW, W6BPT, W6CEO,
W6DBB and W6DCP. W6BHY handled some important
newspaper despatches when he gave the world first hand
information regardmg t. Hubbard’s forced landing in
Alaska. WBAHZ is QS0 }uurope on 14 me. W8AGJ, W6BON
and W6DMM are keeping the 3.5 me. 'phone channel busy.
WBNX is building a new shielded receiver,

Traffic: W6YG 665, W6HM 308, W6AMM 125, W6BET
94, WDMJ 91, W6BFU 36, W6AJ 41, W6FBW 21, W6CEO
20, W6BPT 6, W6DBB 15, W6DCP 2, WENX 3, W6ALW
75,

SAN JOAQUIN VALLEY — 8CM, E. J. Beall, W6BVY
— W6AO.\ again takes the lead in trafiic. Maxey of Tulare
came through with a nice report. W6ASV is QRL with public
address outfit. W6CCW is getting hot for 'phone, WERKH
handed in his first traffic report. W6FFP comes through
with a good report. WEETN ig on the job as 00, W6QA got
the sad news that his job will be shifted elsewheres. W6YB
has new 50 watter going. W6AAY is n new man in Modesto.
W6EAR and W6EXM are heard regularly. W6AME is
monkeying with a portable. W6BFH has a nice signal on
3500. WeDCI is still in Reno. WOEFP has a nice d.c. sig.
W6COJ is back from his fishing trip. WE6BRY finds 14 me,
FB. W6FV has a nice 'phote. W6CXT continues to handle
much traffic. W6AV leaves for Yellowstone Park the last of
June. W6BQC and W6BBS, the YL op of Wasco, continue
to keep that city on the Haw map. W6BJE is arranging to
handle Boy Scout work. W6BVY is busy recruiting men for
U.S.N.R. W8AHO summers in the mountains as a forester,
We hope WEW A will be hack on again scon. W6DQV handed
in a nice report. W6BUZ reported.

Traffic: WBCLP 14, WBAOA 440, W6BJE 8, WeDQV 40,
W6FFU 5, W6YB 3, W6AV 29, W6FV 12, W6BUZ 7,
WEEKH 9, WeBQC 68, WeCXT 42, W6ETN 6.

ARIZONA — SCM, Russ Shortman, W6BWS — This re-
port is furnished by Bob Lockbart, WBEEB. W6BJF has
been elected SOM to succeed WEBWS. All future reports
should be sent to him, W6(CPF leads the gang in traflic this
month. W6EUT and WBEFC are next in line. W6CBA is a
new ham in Ajo. W6CVR and W6CAP installed 'phone
transmitter at U. of A. in connection with engineering show.
‘W6BTV and W6BHC also had a hand in the installation.
W6AWH is building new shack., W8DIE is taking W6DJH’s
place at KOY while latter is on vacation. WBAEK is new
3.5 me. 'phane, WEBLP is rebuilding. WECCN is busy
servicing BCLs. W6AND sports a new fifty watter. W6DSA
is the Boy Scout camp at Payson. W6BYD works W6DSA
onschedule. W6CEC handled his traffic via ‘phone. WeDWP
fost his call account no renewal. W6DXC is using MOPA on
7me. WBATR isanenthusiastic code man. WEEJN willhavea
crystal controlled 'phone rig soon. W6U P has a pretty note on7
me, WOEFN has3.5me. phone, W6CKW is on 3.5me. 'phone.
W6DVJ is new ham at Peora. W6DOW has disappeared.
WECWT is experimenting. W8AZM has QRM from copper
smelters. WODGN isnow WOHAA of Wheaton, 1l WEAAM
moved to Denver. D6AMYV is on 3.5 e, "phone. W8COI is
on 7 me. W6CKT has gone to coast to become M.D.
W6DQW is in Detroit, Mich., where he will be heard signing
WBLQ., W6DJH is working at KOY, Phoenix. WDRE is
now chief operator at KOY. W6EL is back in Prescott.
W6CDU got married. W6HS is off air due business QRM.
‘WOEEAA is now KTAR operator.

Traffic: WBEFC 133, W6EUT 138, W6CBA 1, W6UP 86,
W6EJN 78, W6CEC 81, W6CKW 8, W6(PF 325.

SAN DIEGO—SCM, H. A. Ambler, WBEOP —
WO6EPF leads the section this month, W6BKX is back with
us again. WBAEP delivered six messages from Nicaragua.
W6BGL is on 'phone. W6BAS has been keeping schedule
with Pt. Arguella. W8KBX reports contacts with east coast.

W6CNEK will soon be on again, WBAYK reports a new ham
in La Mesa, W6BZK. W6BAM took a trip to Washington.
W6CTP reports. W6DNL has a new Ford. W6QY reports
14 me. FB. W8DNS went to Los Angeles for visit. W6CTR
is moving. W8DNW visited hams in Utah, Idaho, Uregon
and Northern Calif. W6EOP is again back on ’phone.
WO6DAI is trying erystal control on 14 me. WEBFB is re-
building. W6EOL is back on the air. WBAJM has a new AC
receiver, W6HY is building a receiver for his Motorvycle.
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Traflic: WOEPT 32, W6BKX 26, W6AEP 19, W6EOP 13,
W6BGL 12, W6BAS 7, W6EBX 3.

HAWAII—B8CM, L. A. Walworth, K6CIB —- This
report was received at W6FFP by radio from K6COG and
mailed to HQs. K6BOE turned in cards for WAC. K6AYD
of Mid-Pacific Institute returned to Makawao Maui for the
summer where he will set K6AY D up permanently. K6BAZ
in QRL plans for Hawalian annual convention, K6AJA fled
to San Francisco on a business trip. K6YAL is closed down
for the summer, K6ALM and K6ARO have acyuired com-
mercial tickets, K6ELN, K6AXK and K6ALM visited
K6CIB at RCA Ksahuku station. K6CIB is happy over
. winning second place in the May contest sponsored by
Precision Crystal Lab of Springfield, Mass., and getting a
fine Precision crystal for K6CIB ’phone. Thos. A. Jagger, a
volcanologist, announces that s big eruption is probable
soon and that emergency plans should be made, The SCM
wrote him placing amateur radio at his command. K6GCRW
just connected his master oscillator. K6CAB is QRL teach-
ing K6CIB how to become an RCA shift engineer. K8FCX,
K6DV, K6COG and K6BOE turned in BPL scores this
month,

Traflic: K6FCX 360, K6DV 305, K6COG 276, K6BOE
215, K6AJA 27, K6ALM 21, K6BJJ 13, K6ERO 10,
K6CIB 5.

NEVADA — 8CM, Keston L. Ramsey, W6EAD —
W6AJP makes the BPL. W6UO kept schedules with WEAJP,
WEETM, W6BI and W6ADQ. W6CRF has received his
license for 14 me. ‘phone. W6BTJ is_working Alternate Coon-
trol for the Naval Reserve, W6BYR is putting out 3 amps
on 'phone and 8 amps on CW. W6EEF, Walter Hansen of
Reno, Just received his license, WSEAD is about ready to go
on the air.

Traffic: WBAJP 149, W6UO 55, W6CRF 18, W6BYR 3.

ROANOKE DIVISION

IRGINIA — SCM, J. F. Wohlford, W3CA — W3CXM

says vacation in First District. W3AAJ has his hands
full trying keep the Virginia Net working. W3CFL is work-
ing three bands. W3FJ is maintaining six schedules. W3IQ
is recovering from operation. W3WO says fishing is rotten
down his way., W3BUY sends his first report. W3R% is on
the air occasionally. John Boland of WSHY has hit it for the
Cireat Lakes T'raining Station and will work the gang with
WICNQC. W3FE is on 7000 ke. The Danville Radio Club
will operate under the call W3ASC., W3AGH applied for
ORS. W3BLU is still operating. W3BRY is new station at
1. vnchbunz W3BBX is going to camp, W3BIX is new ata-
tion in Richmond. The Richmond Short Wave Club held a
get-together on June 19th and the sixty-one hams attended.
The Washington Club members were on hand in great num-
bers. The next meeting will be held in Roanoke on July 19th.
W3BSW, & new call in Richmond, belongs to J, W. Ziesemer,
W3AMB is with the Boy Scout camp this swnmer.

Trafticc W3CXM 411, W3BLU 117, W3BUY 105,
W3FJ 81, W3HY 78, W3AGH 46, W3WO 33, W3AAJ 5,
W3CFL 3, W3BZ 2, W3FE 2.

NORTH CAROLINA — SCM, H. L. Caveness, WeDW
- During this month the following called at the SCM’'s:
W4AA, W4TR, W4ABV, W4AK, WH4AEL, W4ZB, W4RV,
W4RX is still on the air. W4ZB will discontinue operation
for the summer. W4RE has been to the beach, W4AAE says
bugs are bad in his shack, W4AEL has been keeping several
schedules. W4AIS has been working some ZLs and K6s.
W4JR has come to life again. W4AKC now has an MOPA
on the air. W4TR, has moved into his new home on the Duke
u niversity Campus. W4ABW reports & new ham, W4APW,
in Giastonia. W4AGO has attended C.M.T.C. camp. W4GG
has returned home to W8DJQ. W4EV is a new ham in
Raleigh. W4QU is new ham in Pittsboro. W4ABT says the
zang in Winston-Salem has decided to put on & Roanoke
Division Coonvention on September 25th and 26th, W4IF is
doing good work., W4OG has not yet been converted to
crystal control. W4AHI moved to a new location. W4EG
has let up now that the fishing season is on. W4AVT is mak-
ing a nice collection of cards. WAANU is doing very nicely
for a new ham. WATN is on the air from his old location.
W4AKB is new ham in Creensboro. W4TJ is rebuilding.

W4RYV has moved info a shack out in his back yard. W4R
W4TR and W40C report very nice times at both the Da
ville and the Richmond Hamfests. W4AJD is buildi
crystal rig, WeAPP is working DX.

Trafic: WeAEL 50, W4AIS 40, W4RE 23, W4ABT
WH4AKC. 14, W4DW 14, W40G 13, WAIF 11 W4RX
W4AAE 6, W4TR 6, W4GG 1.

ROCKY MOUNTAIN DIVISION
L TAHR-WYOMING — 8CM, C. R. Miller, W6DPJ-
W6DAM is doing excellent work, WTHX says QR
is bad on 3.5 me. W8DPO is going to summer scho
W6BSE has his TNT set working. W6DPJ rebuilt W8ZZ
W7AAH was struck by lightning. W7ALI has been awa

Traffic: W6DPJ 209, W6DAM 45, W7THX 9, WeDPO
WEBSE 4.

COLORADO — 8CM, E. (. Stockman, WIESA -
WYEFP now has a '10 TNT. W9GCM is teaching a numb
of future hams., WODNP is keeping up the good wor
WOEAM has cancelled all schedules. W9DQD just receivi
a commercial ticket, WIEKQ, WIGBQ and WOESA ha
new National SW5 AC receivers. WICDE can still |
counted on for regular AA schedule. WODNT reports th
WYPQK plans to move to Wellington, WITX will soon
hack again. WOEDM is operating at KFKA. WOGLP mov
to Kansas. W9PO and WOFQJ are building push-pull MOP,
WIBTOQ is on the air again. WOAPZ reports.

Trathc: WODNP 55, WIBTO 32, WOEAM 4, WIFXP
WOCDE 3, WODNT 3, WOFXQ 2.

SOUTHEASTERN DIVISION

ESTERN FLORIDA — 8CM, Edward J. Collir

W4MS — W4FV leads the gang in traffic. W4AC
our Route Manager, is second with a FB total. W4AR]
WOFCY turns in a nice total. W4QR reports lots of trout
gebting a 3500-ke. 'phone modulated. W4SC, the FNG st
tion, is making a ¥B record in attending drills, W4AUA
working hard getting his U.S.N.R. stationtogether. W4AA
is putting out an FB crystal-controlled 'phone sign:
W4DP says DX is FB. One op at W4AFT is married as
the other is very busy with the " YLs.” We welcome thr
new stations from Marianna this month: W4AUW, W4AU
and W4ASG, W4ADV is on with & PDC note. W4ARV
another low power station, W4UUW-W5NO has a 50-watt
W4ART is on regularly. W4AWJ is beginning to crash o
now, NDD, the U.S.N.R. station at Pensacola, has a ne
crystal rig that ia really the feline’s love call, W4HQ h
been very busy with the Naval Reserve Unit. W4MX h
been experimenting,. W4ALJ has been remodeling agai
W4AQ! of Palm Besch has been in this Section on a vis
W4A0O has gone down to 3500 ke, with his ‘phone. W4AQ
has a new TNT transmitter. A hamfest was held at W4KE
in Valparaiso. Mrs. W4KB has applied for her operatos
ticket. Another XYL that has applied for her license is M)
W4MS., W4AWC promises to be on before long. W4QK
heard regularly now. W4QU will soon be on with a &
watter, W4ATN has been busy with the Navy, W4PN h
changed QRAs. W4VR has dusted off his operating tab)
W4RK is thinking of moving over to Pensacola, W4GP
Mobile was a recent visitor to Pensy stations, W40 is tl
operator of WCOA. We wonder what bas happened
W4ADC. W4MS is still working on hia crystal rig.

Traffic: WaFV 80, W4ACB 56, W4ARD 49, W4MS 2
W4SC 8, W4QR 7, W4ATN 3, WAMX 6, W4KB 9, W4AK
2, W4ALJ 2, W4QU 4, W4QK 1, W4UW 9, W4ADV
W4AWJ 1, WEART 1, W4ASV 2.

ALABAMA -~ 8CM, Robert Troy, Jr., W4AHP-
W4CB is at C.M.T.C. at F't. McClellan, W4AJR, i opera
ing occasionally, W4KP is handling traffic. Ex-5ARG is nc
W4LO, and ex-5ARY is now W4VV. W4ARF is using lo
power crystal control. W4ASM is rebuilding. W4AHP
writing this column. Hi. W4EF has gone to Texas.

Traffic: WAKP 58, W4ASM 23, W4AIH 73, )

GEORGIA-SOUTH  CAROLINA-CUBA-ISLE €
PINES-PORTO RICO-VIRGIN ISLANDS —- SCM, J.
Hagler, Jr., W4SS — W4BO steps ahead of all the gang th

{Continued on page 72)
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e CALLS

HEARD e

WeWC, Frank Anzalone, 188 Pine St., Cliffside,
N.J.
14,000-ke. band

emifm em2ay em2Zef cm2sh cmzuf em8yb etlbx ear96 glej
g2vq ghiby ghis ghwq ghwy gidnj helfg hh7¢ k4bpf k4kd
lulba Iu2ea ludda njZpa palqq pylea pyZaz pyZ2ba py2bq
pyYao tiZeb veiae veibh vedfx voBaw voSme vo8z wbahp
wtahz whajp wbtalt wbarp wobavb wibbz wbbnp wébve
wbeuh wbeyb wbdev wbdgy wodkw woeje whew woih wijn
wbise wiud wéwb w7ab w7aqg w7bac wimx iph
7000-ke. band

cmBuf em&yb engjbt earco earll6 g2ol glvq ghby hafdd
hh7e¢ kakd kirj kdug kéagi kbaja kboe kidmm tglas vedgo
veijs velsj vk2de vk2dy vk2lx vkins vk3bq vki3bw vk3dbz
vk3hk vkshl vk3jk vk3ka vk3ml vk3nm vk3tm vk3wl
vk3wx vk3xi vi3zx vkdgr vkbhw vkblx vk5Smf vkHwr vk7eh
woadp wahp wbahz wbain wbaka wtam wbame wbaor
wlaxm wbayh wbazh wotbbo wtbek w6bht wtbih wobik
wbbji wbbmf wthsd wtbve wbbvg wiGbvin wbbvs wiby
wibyb wtbyy wtbzd wiegz wberi wosx wietn weuh wéevr
wtiexw wodgv wotdio w6dli wbédms wbtdqv wobdte widtm
whduf wBdzg wbeak wiebn wbed] wheep woefk wlefv whegm
wbehy wbeje wieqb wiew whexm wtexq wbezg wbezk wiezq
wifci woifp wtegl wijm wbpb wtqt wbtsa wobsb wbsec wisn
wisq wtvh wbtm wiwb wbzs wbzv w7as w7aase w7all w7ano
w7df w7fh w7ft w7iv w7mx w7qi xlax zi-lar zi2ac zl2gq
zl3as zi3ox zl4ao zl4 ¥n2bg

WIBYC, A. H. LulMont, 2507 12th St., Boulder,
Clolo,
14-me. band

h7x celaa ceZxk cedch ce7aa cm2ww cembex ctlaa g2vq
girg gbwt heZjm hh7e kfad k6erh luldy luldy IuZea ludde
(udfa ludda luddg luddw luBdj luRdje oad] oadq ondy oadz
pa0dw pylah pylba pylea pylem pyler pylex pylak
py2bf pyZbm tisxa xf4fa xlaa xln x3a x9a
7-me. band

cemimn daiv {3mta hh7e kalece kaldj kulxa kdr] k6aja
ktboe kbces kbedd LkEeme kberw k6dmm k6ene ktioa lefh
fuZea nnlnie oady omith ti3xa vlja vk2ns vk3hk vk3ml
vikawl vk5aj vkhit viSgr vkimb vk6émo vk6wa wsq xIf
x5c x9a xllar zilco zllfe z12ab zI2bz 212dj =12gn 21302 zi3ab
z13aj zldaw zldce zl3em zliet zl3ev zldap zldiba zldbl

W8UD, Bax 266, M:lford, Ohio, April 1, 1930

Calls Heard During March, 1930 on 14 Me.

celuh ce2ab ce3ag ce3bf ceBas crdad ctlaa ctlbk ctlbx
chlew ctlab ct2ac exloa ddxn ear37 ear9f eard® f8aw f8axq
f8dh i8dm fBer fRex i8fg f8fk {8fo 8gi {8zq f8ha f8hr
f8hw f8lgb f8pr f8ro f8sm fBswa {Bwr frearb gZbm g2¢j
g2cx g2gd g2gm g2ip glrk g5b) g5bz gbis ghml gbms gitz
ebwk gbgs gbub gbrb pgbvp g6éwt heilfg he2)ym illl iph
k4kf kbalm k6boe kbbxw k7anq k7mn k7pq lulbz ludde
lugdh lu8dj lu9dt oad] oadl ondq oadt oadz onddi onddj
ondey ondfp ondie ondgn ondhp ondjj oz7by palfp palaqf
pk2aj pylah py2ak py2ba py2sb sufrs vkZed vikZek vkzhb
vk2he vk2li vkiZre vkZ2rx vkiex vk3go vk3pa vk3pm
vk3pp vkdrb wBaqj wbagg woat wbawa wbaya wbayg
wbtbax wbtbbm wtbge wtbjv wbbqg wbbtg wibtm wébto
wbtbtz wtbvz wtbyb wbcbp whcce wicel wbehu wéchy
woelx wtejn wicqz whes wheur whexw wtdea wode wodjp
wbdk wbdob wfbt xearn yillm zllaa zllan zllao zllas
z1lfe 211fr zlifu z12bg 212bx zl2cd 212gm zl2gqg 2zi3as
z3em z213cp 214a0 z214bo

.

WaDDQ, Chas. P. Weaver, 1374 Ouerbacker C'ourt,
Louisville, Ky.
14,000-ke. band

b7x celah em2ar em2ay cm2bo em2jm em2jt em2rz em2sh
em2wd cm2xa cu2xd em8by cmBuf emsyb cne ctlay ctlae
ct1bx etlby ct2ac ex2ak eari3V eartd f3mia f8eo fRex {Smre
f8smi fq8hpg glao g2by gZnm g2vq gbby gbml gbrb gowt
helfg hh7b kiakv kdalk kd4dk kdkd k4lf kdrj k5xo lu3dh
lusfa nj2pa niSmre nlSsmi nnigh osdj oadq oads ondgn
pxmg pxr pylah pylaw pylay pyZak py2ay py2ba py2bk
py3af rxlaa sslap sx5m ti3xa vlyb velan velar velap
velbd velbl velbr velec velco veldm veldr veZaa ve2ac
ve2ae ve2ap velas veZay velbb veZbe velbg velbr velbw
veZea veldab veldae ve3cef vedda ve3dd vesfl vesfq vedgx
vesha veshe vedwk ve3wr ve3xe vedne vedai vedbb vedbe
vedbd vethe vedbq vedbu veibx vedou vedev veddb veddk
vedec velel vedfx vedgq vedgl vedgp vedgw vedhm vetho
vethu vedhw vedhy vedjb vedjc vedak vedao vedaw voSae
vnBao voslk vo8me voBor vo8z vogh vq2ba vgistm wdde
xla xlaa x3a x9a x0b xee xo0q xf8oxo xubwa xw2zp yk2xx
yslap yslx zl2ac zslp 2sdm

I1ER, Santangeli Mario, Via 8. Bufemia 19,

Milano, Italy

7000-ke, band .
ladg laeh laf lafe lahx lapj lags larf latp lava lavl lasz
iazy Ibga lbsg lede lcio ife Ifk 1fm lgww lmk Imx Isz
lys lzz 2adp 2adt 2acf 2af 2agr 2akm 2alu 2amr 2ans 2atz
2auu 2awl 22z 2bds 2bdw 2bq 2bik 2bse 2bto 2ced Zeccj
2cek 2cex 2¢lh 2elu 2c¢8z 2fu 2ju 20va 2af 2rek 2ir 2ry 2zg
2= 3aer 3aho 3aqk 3arz 3bem 3bet 3bfh 3cxl 8kx 4abs 4abt
4abv 4aea 4aen 4afz daiv ded 4ei 4fr 4ft 4gb 4gw 4div 411
4lvn 4ug 4vu 4zh 4jx 4zv 5ck 5ds Sjc Sww Saup Sbeg 8bea
Hbis 8bjk 8bml 8coo 8dh 8mj Ybel Jene Yepg Yerz Yrp cmlby
emlgy emlixe em2jm em2vd em3xa cm3rz voSaw velhe
pespe auTkal qns ken x4m kx4
VRK3BZ, . I. Morris, Boundary Rd., Mordialclo

8. 12, Vict., Australia
7000-ke. band — W stations

wierw w3md wduf wbaku wbam wbaov wébbp woder wodtt
whdww wiebo wdegh wieke wleqm wberk wbezg wbka wolw
whtm wbwg wlald w9ees wlevd wirt kalem kalhr k6boe
k6eqm omltb pkivh pkibq vsbag vplaz

14,000-ke. band
ct9as diwad dicxz i8pz g2ao g2¢] g2lz g5by gbrb gbwy
he2jmjldr jldv j2ex Iudde ondv ondz okZop pklea pk3bg
vabag vsTap wlera xuZuu

3500-ke. band

wiqv

WOCEIM, H. L. Messier, 1116 No. Maryland Ave.,
Glendale, Calif.
7000-ke. band

zllaa zllas z12ab zi2ac zl2bz zl2be 212gr zl2gw zl2gx zl3as
zldaw z13e¢m zl3co zldap 2l4bk zi4¢ho vkZho vi2ac vikZes
vk2dw vk3es vk3aa vk3rg vk3lr vk3wz vkido vkady vk5Shg
vkSwr vkbSho vk6fl vk6ému vk6sa vk6bm vk7jk vk7ew
vk7ch ac2co acduy acBhm ac8tj acBzw kalab kalbr kalce
kalem kalht kalpw jidv jldp jldy j3ce J3cs xlna x9a x2Ya
hielfg nninie nn7oie lu2ea celaa celab zg2b zsbu 285m ztox
vplaz vglap bh7¢ voSaw yslap pzYco r9o tir2 kikd f3oeg
eplab xebm xebn ozsa kgqv
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e [.A.R.U. NEWS o

Devoted to the interests and activities of the

INTERNATIONAL AMATEUR RADIO UNION

President: H. P. Maximu

Vice=President: C. H. STEWART

Secretary: K. B. W anNz;

Headgquarters Soctety:
TrE American Rapio Recay Leacuxs, West Hartford, Conn.

MEMBER SOCIETIES

American Radio Relay League

Asaociacion E. A, R,

Associazione x,a,dlotecnica Italiana

Canadian 8ectlon, A.R.R.L.

Deutscher Amateur ~ Sende-und-Emp-
fangs Dienst

Experimenterende Danske Radioamatorer

New Zealand
Transmitters

Lwowski Klub Krotkofalowcow

Nederlandsche Vereeniging
ternationaal Radioamateurisme

Association of Radio

Norsk Radio Rel= Liga
Radio Bociety of Great Britain

Reseau Belge
Reseau Kmetteurs P‘ranmls

South African Radio Relay League
Sveriges Sandareamatorer
Unjon Schweiz Kurzwellen Amateure
‘Wireless Institute of Australia
Wireless Society of Irelaud

voor In-

Rede dos kimissores Portugueses

Conducted by Clinton B. DeSoto

of international amateur radio come to

mind thig month which may as well be
gaid as not. One of these is on the subject of com-
petitions of probable international effect spon-
gored by national sections, and is a particular
thorn in the side of the A.R.R.L. Communications
Department.

Quite frequently such contests are scheduled
and run off by societies in various countries.
tsually they are rather dependent upon help
from other nations; many times such help is
definitely requested. Yet — and here we use the
A.R.R.L. as an example because it is the one
with which we are most familiar - such » re-
quest, if made, invariably arrives from one to
three weeks too late for inclusion with any of the
special and regular bulletins which supplement
and expedite ST mention of a coming event.
In other words, insufficient time has beeu al-
lowed for preparation for the contest. Result:
Very limited or no adequate cooperation possible.

Amateur radio has been international in char-
acter for nearly ten years, emphatically so for
seven. Yet in the matter of codperative vperating
arrangements between national societies, it lags
annoyingly. More foresight and preparation, and
far more preliminary time to exercise these, are
prime requisites for the careful institution and
flawless conduet of reciprocal international
competitive arrangements — and are only ade-
quate tribute to the invarinbly excellent spirit of
participating radio amateurs.

q FEW randomobservations on various aspects

While at the time of writing summer static has
laid its clammy hand with varying heaviness over
our three lower frequency bands, thus cutting
out most of the unusual DX that has been ex-

perienced in the 3.5-me. region during the pas
winter and spring, we can look back on a series
of remarkable international achievements which
certainly show that increasingly the “sun’s ir
the sky; all’s right with amateur radio.” Just
take a look at this:

C. A. Gehrels, PA0QQ, oti’ 3500 ke, at Eind-
hoven, Holland, dates May 19th to 22nd, gave
complete reports on reception of the tollowing
number of United States stations: 20 firsi dis
trict, 10 second district, 9 third, 2 fourth, and *
eighth districts stations. 41 stations, all between
three and four thousand miles away, and all
within three days. Reminiscent of 7 me. at its
best, isn’t it? )

That’s just one example. Several east coast and
northeastern United States phones have heen
reported at good strength in the Antipodes. T'wo-
way c.w. contacts with all continents except
Africa and Asia have heen reported; possibly
contacts with these countries have occurred but
gone unrecorded. If the sun continues to shed it
spots at the present rate, six months from now
should see WAC on 3.5 me. a quite conceivable
and even commonplace thing.

In connection with this question of sun-spots,
we ltave had several amateurs writing in bere
apparently very much surprised and considerably
perturbed to learn that 14 me. was still a usable
band and had not faded dismally away into limbo.
"This, it scems, was expected after the theory of
sun-spot cycle changes as affecting radio wave
propagation had been considered in the February
editorial. Somebody must be wrong —- either the
band or K. B, W.!

That, of course, is not the case. It is our private
belief that, disregarding for the moment seasonal
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and fifteen-month changes, 14 mec. has not as yet
quite reached the zenith of its long distance
cfficiency. Consideration of the periods involved
and the general range of frequencies usefully
refracted and reflected by ionized atmospheric
iayers and the earth itself indicate that the ideal
condition of skip distance maximum and attenua-
tion minimum for long-distance communication
varies for each half

But the reward to those few fellows who
will certainly undertake the effort of examining
closely, so far as amateur radio can go into this
matter of understanding and isolating the sub-
ject of radio wave propagation, will be great.
Work toward this end through the next three
years will see marvelous results and great
contributions to the art. Dig in, fellows. Let’s
get at the fruth.

of the 11.1-year sine
curve from (very
generally speaking)
10 to 25 me. Given
as the time, August
1, 1931, the frequen-
¢y, 14 me. — conclu-
siong are obvious.
But we reiterate that
the observed har-
monies of these long-
time changes men-
tioned before must
be considered care-
fully before calculat-

Comesnow H. Ray
Jarter, VK2HG, sec-
ond station in all the
world to acquire the
WAC-on-phone cer-
tificate, and testifies
that he has accom-
plished that feat
three separate and
distinct times since
doing it first nearly
two vears ago. And
that’s what might be
termed modulating

ing conditions for
any specific period
of time.

While summer
static introducesstill
further troubles at
the moment, rétent
practieal results
taken from amateur
work seem to bear
out these generalizations. Witness the Interna-
tional Test at the end of last wintec. Witness re-
cent. 14-mec. DX Time-tables appearing in these
columns! Witness the occasional slight success
still being had with 28 me., if that means any-
thing in this connection. The tantrums of “40
meters’’ last fall and winter, and the significant
utility of 3500 ke. this year furnish contributory
evidence if not direct correlatives.

Amateurs, by virtue of heing very much the
largest transmitting group in radio, have excel-
lent facilities for observation and compilation of
these changes to aid in the advancement of the
radio art as a whole. Yet our very numbers pre-
clude thorough and complete organization to
undertake such study as a.unit. It remains then
for interested individuals and small groups te
make use of these facilities through contact with
amatenrs everywhere, and assimilate material
privately and not as a body, in this manner. This
procedure automatically sifts out those com-
petent and willing, and still preserves the great
expanse of amateur radio as a mighty working
laboratory. Such u plan depends on individual
ctfort and initiative rather than organization and
ballyhoo. It will require a lot of patiently ex-
penied time and quiet observation and extensive
work. R

Frequency,

May 31, 1927.

PAOWR, OWNED AND OPERATED BY H. M. AKKERMAN,
DEVENTER, HOLLAND
is built with the precision and mechanical nicety of a fine
instrument. All the leads are silvered tubes; clips clamp to
condensers and coils making solid connections; the complete
transmitter is mounted on glass. The valve, a« Philips TB1/50,
is placed in a t.g.t.p. circuit, 'supplied with 1000 volts r.a.c.
approximately 14,150 kc. Antenna, halfavave

Zepp.
'll"‘hc station is heard in nearly all the world. All Europe had
been worked by 1925; nu3BCO supplied the first real DX on

some pretty elastic
ether waves, say we.

But there’'s an-
other probablerecord
among the phone
WAC-ers this time.
At 0540 G.CT. on
the morning of May
11th, G5BY and
W6AJ hooked up on c.w. In a few moments GEBY
changed over to phone. This was successful,
g0 W6AJ did the same. Twenty minutes of highly
successful working followed, with the Californian
QSA3-4 and perfect modulation, a bothersome
rapid fading alone preventing a (SAS5 report.
He reported O’Heffernan to be a quite steady
()SA3. ’

Is this the first actual England-California two-
way phone contact? The participants believe so.
G5BY, third WAC-on-phone, has been in the
game long enough to know something of its
records, too. Any other claimants, or other
records?

A new QSL address for Cuba. Silvio Hernandez
Godinez, announced in April QST, has arrived in
the United States, where he plans to continue his
educution. The new forwarding agency will be
CM2WD, Pedro Madiedo, calle Santa Rosa,
Buen Retiro, Marianao, Habana, Cuba.

“T want to put Irag and that Asian contact for
WAC before every station west of Kurdistan and
Iraq!” Thus does Kenneth 8. J. Rancombe
XYI6KR, continue his campaign for amateur
radio in Irag. With a half dozen stations now on

(Continued on puge 78)
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e CORRESPONDENCE »

‘The Publishers of QST assume no responsibility for statements made herein by correspondents.

Ultra-High Frequencies

Somers, Mont.
Editor, QST '

May I offer a few words which may be of value
to the many amateurs who will, I hope, be
drawn by the editorial in June @ST to experiment
with the Barkhausen-Kurz oscillations mentioned
in that editorial?

In a demonstration at a meeting of the Hein-
rich Hertz Society in Germany, Dr. K. Kohl, of
the University of Erlengen, demonstrated some
very interesting experiments with 14-cm. radio
waves. These waves, it is stated, are conveniently
produced with vacuum tubes by placing a strong
positive charge on the grid of the tube and a rela-
tively slight negative charge on the plate of the
tube. In these experiments, however, a specially
constructed tube was used, having a spiral grid
7 em. or one-half wave-length long.

With waves only 14 em. long, it was easily
possible to demonstrate beautifully such phenom-
ena as reflection, refraction, diffraction, and
polarization. The waves were detected and am-
plified by a crystal detector with two stages of
audio amplification. It was, of course, necessary
to tone modulate the waves in order to receive
them with this apparatus. The receiving ‘‘an-
tenna’” was a half wave-length long and the
crystal was set in the middle.

1t is reported that telephone conversation was
carried on successfully over an experimental
range of 1500 meters, using directional apparatus.
This directional equipment was of somewhat the
same construction as Mr. Reinartz’ heater re-
flector, mentioned in the editorial.

Circuit diagrams or other data on these e€x~-
periments are not readily obtainable, but I
should be pleased to hear from any amateurs or
others who are able to do any experimental work
with waves of this or similar length.

— A, E. Richmond, WYAHF

14 N. Michigan Ave., Chicago, Il

Editor, QST
I note the recent stir in QST regarding the use
of the 1715-ke. band and feel that you are greatly
to be commended for trying to raise a little in-
terest in this amateur band. I would lke to
call to your attention the fact that suecessful
communication has been carried out over con-
siderable distances in the past. D. A. Griffin,

J. M. Tiffany and myself used to operate old
NU2AGB in 1922 and 23 and used to work the
Pacific Coast with ease. Qur signals were con~
gistently heard in Europe, too.

These efforts were crowned with success when
we carried on two-way communication with
British 2JL at Liverpool in October of ’23. This,
mind you, on a frequency of 1500 ke. with about
750 watts input to a Hartley oscillator. A West-
ern Electric super was used as the receiver. J.
M. Tiffany, at present operating 2CGK, was
the operator on watch at this particular time and
the work was corroborated by a ship’s operator
in mid-Atlantic. We are under the impression
that this was the first amateur two-way work
with Europe.

I hope this letter will arouse a little more
interest in the 1715-ke. band.

— John H. Dodman, WIGA, ex-2AGB

Calls Heard
620 Pearl St.’, Richmond, Ind.

Editor, Q8T':

With reference to the letter from W3QP in
June QST, 1 think he has the right idea toward
the publishing of Calls Heard. Before the calls
get to the press from some remote part of the
world they become stale and passé. There are no
doubt articles which are not put in QST because
of lack of space in that issue. If this space were
available an article or articles which would do a
great deal more to help the ham than do the
stale Calls Heard could be published.

I also like my DX as does W3QP, but the only
way to get the kick out of it is to actually con-
tact with it. It used to be that when a station
was heard some distance it was something to
crow about, but that is not so now with the mod-
ern transmitters and higher frequencies where
everybody has a chance for a QSO, not just to
be heard. Let’s have some more of such comment
in QST.

—J. M. Worley, WoCMQ

More About Calls Heard
Pomona, Calif.

Editor, QST:

I notice a letter in June QST from W3QP
stating that he wishes discontinuance of that
time-honored depariment, Calls Heard. He goes
on to say that he wishes technical articles to be
used in the space now occupied by Calls Heard.
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"(ﬁ)e buy selland trade Harn swit?

SugL §
HAVE. VL

Q 115 Mo Rearl Street Glban\j New‘(ork

St

Sy
M HOUR SCRUICE. &%

SHIP HNY PLACE

{0se have not got 1t we will get 1t for

Genuine National 0005 23-plate variable condénsers,
list $5. 00 Net price
R.C.AL 1IX210 new, original cartons, . . . .
R.C.A, U‘(ZSO new, orlginal cartons .
West. Elec. 1 mfd, 1000-volt filter condensor:
Federal new anti-capacity jacks switches 12 point
National type H.S. Drum Dials, , ..
(zenuine De Forust 510 tubes
New latest type R-3 roctnbulbs ‘each
New type R-81 rectobulhs, each .,
New CeCo UX866 tubes, unconditionally guar.
C.A. licensed 233 pentode tube
LA UX240 hi M b
WAL UX874 volt, reg,
. trickle chargers, less bulb.
REL plug-in coil forms. .. ......... ..
Sitver-Marshall or Pilot coil forms, each
pr Jones 10-wire cables with plug and jack
5. B, double 30-henry choke, total 180 mills, special. .
’l)- or 40- or 80-meter band spread coils for Natmnal
Sets, Per set
10 ft. 3 wire microphone cords .
0001, 00015, 0062, 0005, 001,
mid. fixed condensers, eacii. . ., ..
01, .02, .025, .05 mid. fixed condense:
Arsco S0-watt socketd s
Arsco 75-watt sockctﬁ

Arsco sockets for

Arsen 2 mfd. 1000- o'lt condensers, . ... .. ...
Arsco 3 14 ‘mfd. 1000-volt condensers

Arsco 4 mfd. 1000-volt condensers

1.0
Above all unmounted. but sealed in paraffin. Sturdy leads.

2 mfd. 1150-volt sealed-in fiber hox. Beautiful job
4 mfd. 1250-volt oil impregnated condensers
A.ll above condensers are working voltage, not D. o

‘\rqco t mfd 3500-volt transmitting filter cond ...
Arsco 2 mid, 3500-volt tran ng filter condensers, . .
Arsco 1 mfd. 3000-volt tra ng filter condensers
Araco 2 mfd. 3000-volt tra filter condensers
Arsco 4 mid. 2000-volt tran filter condensers
Arsco 8 mfd. 2000-volt transmitting filter condens
Arsco 16 mfd. tapped at 8 mid. 1250 volts 1.

Arsco 1 mfd. 1500-volt condensers

Arsco 2 mfd. 1500-volt condensers

iﬁs% 4 mid. 1500-volt condensers

versal Microphones, Model BB

iversal Microphones, Model KK. ...
versal Microphones, Model LL

Universal Baby Mikes Q.R.Q

tniversal Baby Mikes with switch, 25 ft. cord .
{Jniversal Handi-Mikes

and individual calibrated charts
Araco Calibrated Wavemeters
( “Jarostat 250-watt primary ri
Latest Amateur Call Books.
Samson Pam Amplifiers, new and in ofginal cartons.
Pam 16-17, uges 281, two 210, one 227, list $125, net,
lan;ni) 20, Uses UX281 two UX750 two UV227, list
3 .
s ,.anume R C.A. 1TUX852, new. - .
€305, five-watt 1162 navy tubeg. ... ... .. sreeersiene

{1X230 or 231, non—rulcrophunic

/X232 screen g—nd 1bes

Arsco transmitter r.f chokes

Arsco fil. transformer, wire lea 7% 214
amps. windings and 13§ and 21§ fil. wmdmgs spema[

Baldwin typc ‘_r ghones, llst $12 00, net .

Samson No. 0-volt C.T. 5-voit C.T.

Flechtheim 2 mfd ISOU-volt porc. ing. condensers.

Flechtheim 4 mfd. 1500-volt porc. ins. condensers.

Pyrex 12" large insulators

Tested and functioning, not. guar. 250 tubes.

Used Wheatstone bridges

UX or UV sockets, each

Crystal blanks, finished and oscillating. . . .. ees

Crystal blanks, unfinishe

Pows-r crystals, speufy anywhere in the 3500 k.c. band

uz {la

“-.mgamo ()00?5 0005 002, .001, 5000 vol(: con
¥nameled aerial’ wire NG. 12 100 ft vy
Hnameled acrial wire No. 12, 200 it., sohd
National $-101 screen grid couplers
Stand-off insulators, similar to Ge

§.10,dozen. . . ... iiiiiaan,
Arbo hone A.C. amplifier, two uni

binding posts, ideal for speech amp!
The National A.C. short-wave five, A C. hst $:9 50
National power pack for same, list $34.50, net .
Factory wiring, net
‘The above set when ordered complete with power pack _

and wired and assembled

Natlon.gl DCS, short wave, $42.25, wiring $5.75, total
Sprague inverted type 8 mfd. (.lectroLvth condensers
Clarostat 80-watt Dnmary rhemtat, special.
Slightly used R.C.A. UV851's perfect condition
Slightly used R.C. A. 204-, A‘s each
slightly used R.C.A. UV
New Western Electric 211 E’s in ongmal cartons
R.C.A. Photophone speakers 14/ each
Slightly used R.C.A. UX 86()’9, each.
Weston new O-150 volts A.C, meter, ori
Weston O-50 mills,
Mercury Vapor R- 4%or high power rect:
0001 midget var. condensers with knob.
Zenith 30 H. 80 mill chokes
1/10 mfd. fixed mndensers

R.C.A. two-henry 300-mill 20-ohm key click and filter
chokes, weight fourteen lbs., specla_\
Pyrex entering lead-in bowt, comp
C atrter '/;‘5 100, 250, 500, 5000 10 0()0 ohm potentiome-
ers a
Catrt.esro%{walt’c wire-wound fixed resistors from 1/10 ohm
0 5000 ohm
Carter gcreen grid tube shields, net.
Carter heavy duty 400—ohm yoten
special, each .
West. Elee. shi
special, per ft.
Hardwick-Hindle
id leaks
G.E. oit immersed filter condensers, uncondit. guar-
anteed six mo‘nths, s:éhtly nsed,
2 mfd 20,000-volt. 00-volt, 3 mfd. 3500-volt,
3300—v01t, 10 mid. 3000-volt, 40 mfd. 2000-volt,
spcaa.l, L - W

20,00

AND HAVE WE GOT IT? NUTS, BOLTS, ALUMINUM,

BAKELITE PANELS,

TUBING, MAGNET WIRE,

ANGLE BRACKETS, VANILLA AND STRAWBERRY.

WHAT DO YOU NEED?

INCLUDE POSTAGE WITH ALL ORDERS AND 20% DEPOSIT AGAINST C.0.D. SHIPMENTS
VISIT OUR RADIO SHACK WHEN IN TOWN—GOOD TIME ASSURED HI— WHAT HAVE YOU POR SALE OR TRADE?

WE CARRY EVERYTHING FOR THE HAM IN STOCGK

Open Evenings

UNCLE DAVE’S RADIO SHACK

115 North Pearl Street

Phone 4-5746

Say You Saw It in Q87 -— It Identifies You and Helps QST

MORE FOREIGN TRADE SOLICITED
Write for free Ham Sheet

ALBANY, NEW YORK




8 NEW Features
in Weston Model 566

(TYPE 3)

The improved features of Model 566, Type 3 are
of importance to every service man, This new
Model 566 services every type of set including
Tuned Radio frequency, Pre-Selector and Super-
heterodyne types of receivers using all types of
tubes including Multi-Mu and Pentode tubes.

Features in Model 566 —Type 3
Checks Pentode Tubes without use of adapters—both
space charge grid voltage and current.

Yoltmeter Return Switch for use when testing Pen-
todes—no shorting of filament to cathode.

New type Test Plug for all 5-prong tubes—new type
push-button adapter for 4-prong tubes.

Capacity measurements .001 (by-pass) to 2.0 mfd.~—
without use of resisters or adapters.

Improved grip and index marking plate for the 23
point Bi-Polar control switch.

DV W e

Luarge thumb knob for adjusting battery voltage of
ohmmeter.

7 OFF position on Reversing Switch for cuttiné out
meter from the circuit when desired.

8 New advanced design test prods with 50-inch wear-
resisting cables with replaceable tubes.

These new features, combined with the wide servicing
scope of Model 566, Type 3, make it the ideal service in-
strument. It checks all type tubes in the receiver, fur-
nishing uall required measurements of filament, grid,
plate, screen, cathode and heater eircuits—as well as
checking the line, power packs, transformers, batteries,
resistance and out-put of receivers.

SERVICE MANUAL

Complete Service Manual furnished with every Model
566, Type 3. It tells probable causes of poor reception,
how to loeate and fix them. It is a practical handbook
of utmost value to the radio service man,

Write for details today!

WESTON ELECTRICAL
INSTRUMENT CORPORATION

602 Frelinghuysen Avenue, Newark, N. J,

Primarily, I feel that QST is not strietly 5
technical magazine in the way we think of that
word *‘technical.” T think that Q8T"s purpose ig
to build friendly spirit between amateurs, along
with the education of amateurs by good ang
useful technical articles.

In QST one will always find good technicg]
articles; one will also find things of general in-
terest which cannot be said to be technical. One
of these is Calls Heard. These are useful to any
active amateur. Calls Heard will tell him just
how his signals are getting to a certain location
during the preceding month. He may be unable
to work a location but as he glances down the
lists of Calls Heard he might see his call listed
from a location he has never worked or has heen
unable to work during the past several months,
Won’t that encourage him? What if 2 ham has
not been able to work much or any DX and
finds his call listed in Calls Heard from Siam?
That will certainly encourage him — and how.
I am willing to say that Calls Heard certainly
has saved men from quitting the game for the
above reason. ‘

Shall we QRT Calls Heard? 1 say no, and I
think thousands of amateurs in the U. 8. A,
and Canada will agree with me.

~— W. 8. Foote, W6BAG

AARS vs. QRM

458 S. Harris 8t., South Bend, Indiana
Editor, Q8T: L

For the past two months I have been listening
to the AARS work on Monday nights. Now I’'m
not an AARS or boast of having a crystal sig,
but keep silent on Monday nights lest I QRM
some AA station, probably with important
traffic to push through. That’s the point I'm
driving at — yes, QRM! And plenty of it from
non-AA stations, rotten sigs, fists, procedure such
as — ‘‘rrrrr ok OM sorry didn’t get all, QRU hr
QTC? — rr ok FB OM QTC 2 ur way, QSP? —
rrrr ok OM have to QRT nw OB sorry cant
Q8py

Such operating. Bah! If they must do that,
why not save it for Tuesday night? Now if all
the non-AA stations would remain silent on
Monday nights, wouldn't that be sweet? Couldn’t
the AARS work in harmony without any non-AA
(RM? These AA stations are doing this work for
some reason — must be a good reason. -

Tet us non-AA’s give them a decent chance.
Surely we can sacrifice this one night out of the
week and give the fist a rest. Listen in and learn
some real procedure. It will do us good. What say
fellows? All in favor say aye! And stay off the air
Monday nights. Yeah! let’s terminate,

~ Frank Cserpes, WIGGJ

Another Suggestion
1623 Irving Ave. N., Minneapolis, Minn.
Editor, @ST: ‘ -
T've got something on my mind that I don’t
recall having heard anybody else yell about, so
here goes. Why can’t every ham hold down his
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ALUMINUM PANELS -

Cui to size

SPECIAL SHIELD CAN
5 x 67 x 97, special, . o.a . $
7 x 8 x 14”7, spedial

Write for special prices on

\—<TheHome of RADIO~—

TUBES 2oV
Screen Grid
Very limited quantity, A real tube at
a price thatevery “ Ham'"' canafford.
Every tube tested for operation.
Specifications—Plate Voltage 2.000
to 3,500 volts Filament 8} volts at
10 amps Screen voltage 5 to 600 volts
Grid Bias—45 volts for cutoff Extra

many other sizes 45 VESEY STREET special price............. ... $39.50
glwg— F“tm;l}egnt (ﬁl‘{ansf(grm?r. NEW YORK -
se ~
crsital p?‘fﬁlterol ‘t’.rausmx‘g’il:grs,ngset?:r New York’s Headquarters COPPER
Extra gpedial price............ $8.5 i

Special 866 Filament ‘U'ransformer
234 volts, 10 amps, 10,000 volt insula-
tion. Extra special price........ 34.35

When in Town

for
Transmitting Apparatus

COIL

Make vour own transmxthng cuils,
Copper tubing transmitting inductance,

Size of tubing

’isit Our Store

Special Filament Transformer, 10

lts, ! . EVERYTHING IN . Inside lfia. 3716 Lran /16"
Erits ot phe L W8 | ACME | JEWELL  PYREX | AME % fee g
BRADLEY = FLERON 318" 10c 122 1Iie
MESCO KEYS THORDARSON FLECHTHEIM Losgn o b 10e
Grand cleanup on these hxgh grade ELECTRAD NA’l:IONAL rices der turn
keys; while they last. No. 950 LYNCH SIGNAL
— No, 103 cither type, em.h

GENERAL RADIO WESTON

AUDIO TRANSFORMERS

CARDWELL AEROVOX R.C.A. UV 712
SIEMENS CONDENSERS Big Special —
IN STOCK Limited Quantity

FORM
at 7 amps.

SPECIAL FILAMENT TRANS-
ER 1.7} volt center tapped
Extra special price,

$4.35

High ratio — High
l{dll’l Just the thing

or your short wave
receiver, HExtra
special price, $2.25

LEEDS RADIO LABORATORIES

Precision Custom Built Short Wave Receivers
and Transmitters
This department {gpder the supervision of the Short-Wave
Specialist Jerome Gross. We design, construct and advise on any
material for the “Ham’ Broadcasting station or laboratory,
Write Jerry Gross far advice on any of your problems.

Announcing a new line of crystal control 2 and 3 tube low
power transmitters and kits and Quartz Crystals. Write
for particulars.

LEEDS 866 Type 215 volt Filament
Mercury Rectifier Tube

Many new features such as wire mesh filament, etc, Every tube
rectifier tested before shipment insuring satisfaction. $6 00
Special, each. ... ... . 0 oo o M

AIR GAP SOCKET

‘The socket recommended by QST. Due to the great demand for
this socket, we have finally procured a guantity of them. ldeal
for all short wave work, Stock up on these sockets whx e 350
they last. Hlustrated in May issne. Special price, each.,

LEEDS Type C-2 Crystal Control Transmitter

LEEDS C-2 transmitter kit is supplied completely assembled, but
not wired. (We cansupply these scts wired and tested to order.) Com-
pletely shielded in a nicely finished aluminum case. 3 Weston milli-
ammetersand 1 antenna meter are supplied. Uses one 210 as crystal
oscillator, one 210 as buffer or doubler and one 210 ag neutralized
amplifier. This set can be used very effectively to drive a larger
tube later on, for increased power. We can also supply a similar
transmitter to the above for a 50-watt tube in the output stage.
Assembled kit, net $110. Special for August only.

Write for prices, etc.

See April QST for 2-tube Crystal Set

FERRANTI
Power Transformers

EXTRA SPECIAL OFFER
List price $40 each...... $7'95/

‘This transformer is a quality job pro-

duced by a company making some of the {
finest radio equipment, The transformer
should not be confused with unknown,
overrated transformers of inferior makes.

5 teczﬁcahon.\“

Primary 110 or 220 volts a.c. 60 cycles
1-1300 volt center tapped 200 M.A., 650 valts cach side
1-7.5 volts c.t, — 31§ amps i~2.5 volts c.t. ~ 4 amps
1=7.5 volts c.t. -— 3 44 amps 1-1.5 volts c.t, ~— 2.5 amps
Total wattage 325 watts

‘Weight — 1834 1bs, Size 5 x 6" x 634" overall

Complete line of Leach Relays in stock

SPECIAL for this Month ONLY on

NATIONAL Short Wave Receivers

D.C.S.W. S for nse with the new 2 mlt tubes; all wired. List
Dnce $85. Write for extra special p

. 5 «— National A.C. set, all wu'ed List $89.50. Write
for extra special price.

Type 5880 A.B. Power Supply for use with A.C. short wave

Thrill Box. List $34.50. Write for extra special price.

PLEASE PRINT YOUR NAME AND
ADDRESS PLAINLY TO AVOID DELAY

WRITE FOR
SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
109 Cash Must Accompany All C. 0. D. Orders

Say You Saw It in QST — It Identifics You and Helps QST

il

4

1




The value of your back copy
file of QST is determined
only by your ability to
find a certain issue
when you want it.

Can you always find the refer-
ence copy you seek?

Your answer will always be in
the dﬁlrmatwe if you preserve
each year’s issues, and each
copy as issued, in a

QST
‘Binder

(Holds 12 issues of QST)

Note the wire fasteners.
Unnecessary to mutilate
copies. Opens and lies flat
in any position.

$1.50 each
postpaid

A binder will keep your QSTs always
together and protect them for future use.
And it's a gooud-looking binder, too.

A.R.R. L.
38 LaSalle Road
West Hartford

Connecticut

-1

V]

transmitting code speed to the’ speed that he can
receive? 1t would certainly speéed up traffic and
everything else in general. The slow beginnerg
would be able to find -each other and not annoy
the big shots — as they seem to do according to
some of the letters published in QST. Also the fagt
commercial ops could get together and chew the
rag and exchange traffic.

For instance, if WOXYZ heard WEMNQ call-
ing CQat 15 w.p.m. he would know that WEMNO
could only receive that fast. Then W9XY7Z
answers the call at 20 w.p.m. which is his best,
receiving speed. WEMNO hears him and comes
back and givés him all the dope at 20 per. Like-
wise WOXYZ comes back at 15 per and every-
body is happy. Both know if conditions are OK
that everything they say will be received all
right. Such a method as this would eliminate the
ham who comes back and says “Sorri OM ND
bad QRM” when he means QRS, and also that
guy who says “Ur msg no. 11 all OK RRR,”

when he should say, “1 can't copy that fast.”

What do you say, gang, that we give it a try?
It might save a lot of damage to the cat if you
are of the **Old Man’s” nature, and perhaps quite
a few messages that now end up in a waste paper
basket will be delivered. o

- Burton 8. Waldron, WOAKN-WICTT

The Communications Department
(Continued from prge 64)

month and leads our Seetion in traffit: W4PM's antenna was
down for about two weeks. W4QE says that the West
Georgia Radio Club has plauned SOME program for the
coming months. W4AHT reports from-Ft. Moultrie, 8. C.,
where he is attending the C.M.T.C. W4IS is back on the
air. W4W N has schedule every morning with the ¥la.'Phone
Net. W4AJ worked 2 VKs, and also a X4, CM, and a VE
in 2}4 hours one morning. W4IR sends in a good traffic
report. W4QZ is building a low-power  14-me. 'phone,
W48S lost his sky-hook in a wind storm. W4ADD works his
brother, W4ATM, every day. W4MA misges the A.AR.S,
schedules. W4AOR introduces two brand-new Hams,
W4ASE and W4AVS., W4AGT, W4AAY, and W4SS started
to Columbia for a club meeting but, due to car trouble,
never made it. CM8UYF and the YF will be in the U.B.A.
for a vacation, CM8YB is on the air once more after a trip
to Los Angeles. W4AVM says that they are organizing
an Amateur Radio Club in Spartanburg, 8. C. W4AAY has
a new low-powered tranemitter on 14 me. W4WZ's new CC
set works fine, W4AMM is a newcomer in Savannzh,
W4BW reports that WeWN, W4ATI, and W4AEV aé-
tended the Convention in Thomasville, Ga. The Macon
Amateur Radio Club had an enthusiastic meeting. W4WB
and W4BW new ORS. W4CE, W4IJ, and W4ARC came
to Augusta recently to meet the gang. W4AOX blew nearly
everything that looked like & condenser in his transmitter.
W4ALK worked his 29th country. W4AUU worked 6 G's
in one week, W4AAS was one of the debators at the annual
school debate at Lanier High School in Macon. W4WB
visited W4PM and W4IR while in Atlanta. W4AMA,
portable WAPAM, is on the air at the R.O.T.C. Camp at
Ft. Benning. W4JD paid a visit to the fellows at Talla-
hassee and Panama City, Fla. Sickness has kept W4AAZ
down for several weeks. W4CF and W4BR are busy.
W4ANW is off the air permanently. We are also sorry to
lose W4K4, who is now at Chattancoga, Tenn. W4ZW is
experimenting with PP transmitters. W4PJ is busy with the
R.C.A. course. WAMN has been busy with & meeting of
Seismologists at the U. of 8. C. W4LL reports that W4UC
has one of those June (Hull) QST Receivers. W4WQ re-
ports from Pocasset, Okla. He hitched-hiked oui from
Atlanta (1100 miles) in eight days. W4AHG is working on &
PP transmitter. W41J is in Ridgeway, 8. C., for the summer.
W4KL is with the Atlanta Police Radio station. W4KI
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A WORTHY ADDITION
TO A FAMOUS LINE-
THE CARDWELL 16-B

For Transmitting —

Midway  “‘Standard” 16-B 166-B .

(Featherweight)

This trahsmitting model is primarily intended to meet requirements where condensers
} for moderately high voltages are indicated of a size between our Construction Design
166-B and“our smaller condenser designs such as T-183, T-199, etc:- -

It is possible to furnish in the Construction Design 16-B, greatér airgaps, and higher
capacities in relation to airgaps, than could well be done using our smaller transmitting -
condenser design as mentioned above, and still retain adequate sttuctyral strength and a
proper balance betweed the various elements. Likewise condensers of low capacity with
airgap equivalent to that in our standard 166-B may be furnished in this construction.

The 16-B can be supplied with promptness and within reasonable limits as to capac-
ity and breakdown voltage. Standard airgaps (actual airgap between adjacent rotor and
stator plates) are .168 inches and .294 inches, but condensers with airgaps of ,231, .122
and .090 inches can be furnished on special order. We solicit inquiries for special sizes.
‘The figures given below indicate a few possible sizes. The number of plates determining increase or

decrease in capacity can be accommodated to suit special requirements, dprovided that an overall
depth behind panel of 11 inches, as indicated for Type 3276, is not exceeded.

Construction Design : L No. of Depth Behind
16-B, Type Nos, Max. Cap. *Air Gap Plates Panel (Overall) List Price
3279 315 mmf. .168 in, 31 9 9/32 $34.00
. 3280 147 7 168 7 15 5 13/16" , 31.00
3281 84 .168 7 9 4172 28.00
3276 160 204" 25 1% 32,00
3277 80 204 13 67/8" 30,00
3278 47 " 294 7 7 4 13/16" 28.00

*Actual airgap between adjacent rotor and stator plates. All plates have well rounded edges and are highly polished overall. ’

Send for literature describing the CARDWELL “Midway” Featherweight-2nd many other types of
receiving and transmitting condensers and accessories. Give your cutfit a “break” and use
CARDWELLS, Famous for Performance.

THE ALLEN D. CARDWELL MFG. CORP.

| | 83 PROSPECT STREET, BROOKLYN, N.Y.
“'THE STANDARD OF COMPARISON'’
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POWERTYPE CRYSTALS

THE STANDARD OF COMPARISON IN

Crystal Mountings Quartz Crystals
Constant Temperature Ovens Quartz Bars
Frequency Control Equipment Quartz Resonators

Fully Guaranteed
HEATER OVENS

Congtant Temperature Heator Ovens less crystals, $150.00
Accommodations for two .crystals with change uver switch.
Range 35 to 65 degrees centigrade,

COMMERCIAL BANDS
Crystals and Mountings calibrated and furpished for follow-
ing bands, at accuracies of plus or winus .1%, 03%, 01%:
50-200 kilocycles. Low Frequencies.
200-550 kilocycles, Intermediate Frequencies
1500-4000 kilocycles, High Frequendes.

BROADCAST BAND

550~1500 kilocycle band — calibrated at any temperature
plus or minus S00 cycles desired frequency complete with
plug-in dust proof mounting —— $45,00,

AMATEUR BANDS

Ground by experts and calibrated from pregcision standards.
* Lrystals for amateurs ground to approximate frequency
and calibrated to better than 1/10 of 1%.

1715-2000 kilocyele band . .. o.oviieiriinieranns.
3500-4000 kiloeycle band . .... ... ..o i ae.s
Plug-in dust proof mounting as illustrated abov
One inch oscillating blanks

Grinding instructions furnished with crystal blan
You may order direct from this ad C. O, D.

Send name, no obligation, for full

information on crystals, holders,

blanks, heater ovens, etc.
“CLEAR AS A CRYSTAL”

AMERICAN PIEZO SUPPLY COMPANY

1101 Huron Building Kansas City, Kansas
Specialists in frequency precision

"

ANY SIZE
COIL ¢ your

FINGER TIPS

Consider these features: constant regeneration, one dial con-
trol, excepnonal band spreading, The price, less condenser,
$12.00. Price, legs condenser and condenser drive gears, $10.00,
Directions lurmshcd

Relow "THE VARI-COIL (I,z%r Meters

18 Meters
Shown with Midget Condenser

Write for literature on this nltra modern tuner

ARTHUR J. HURT & CO.
350 CLAYTON STREET DENVER, COLO.

will be tiaveling fiost of the, summer WADIL.i8 & new mem-
ber at Atlanta. W4GT has pone to Calif. for three montha,

1t'is with deep regret that we hear that K4KD isnomore; he”
is going houie to Illinois for good, While oii the air in Porto *
Rico he did wonderful work for the AR.R.[.. and the
U.S.N.R, There has been a statewide Amateur Radio
Organization formed in Thomasville, (Ga. They have bad
their first meeting with 25 members, and all paid their dues
and elected the following officers~— W4ASZ, Pres., WAWN,
Vice-Pres., and W4KX, Bec.-Treas., and Pdmor Mcetmfm
are to be quarterlv and will be real HAMFESTS. There is
to be a monthly magazirie devoted to Amateur Radio. For
all information write to W4KX. W4AFQ-W4PAY hus been,
sent to Richmond, Va., for the present with the Fastern
Air Transport, Inc. W4AJH is changing his QRA to Mill-
edgeville, Ga. W4AQN ix working on i4-me. CW and 3.5-
me. ‘phone, W4AMG has goné to lowa and is going to bring

hig brother, W9AMYV, back with him. W4QQ, W40Q and

W4AQB sre inactive for the summer. The High School-

Junior Clollege Station, W4APM, is also off until fall,

W4DYV ig driving to Wisconsin for a siay of a month or so.

Traffic: WABO 78, W4PM 39, W4QE 36, W414 38,
WAAHT 28, WaWN 28, W44J 25, W4IR 21, W4WB 18,
W4Q7 16, W4SS 11, wW4AAD 10, WeMA 8, W4WQ 8,
W4AOR 7, W4HN 7, CM8UF 6, W4AVM 6, W4WZ 4,
W4BW 4 " WACE 4, W4A0X 4, W4DV 3, W4AEK 3,
W4ATUU 2 ‘W4AAY 5.

EASTERN FLORIDA — SCM, E. M. Winter, W4HY
— W4FM has been suffering from school QRM. W4SK has
been busy trying to earn shekels. W4MTF keeps schedules
with W4ABL. W4MM sends the SCM pictures of his YL
(Oh Me), W4AKA's YL (OW!]) and one of WAMM and
W4AKA together. Burrell Shaw, down in Tampa, kept
14-mec. schedule with W6EMS. Hal Berry handled a lot of
traffic on 3.5 me. W4JO has moved to new QRA, W4TK
reports & merger between W4NN and (Miss) W4ABG,
Result — Mr. and Mrs. W4NN. W4AHK has just com-
pleted a push-pull TPTG. W4AJA is building & new re-
ceiver. W4ANB visited W4AHK during his visit to Umatilla.
W45Q Lkeeps several schedules. W4AKJ!is worrying about
the Radio Inspector. W4ABL is knowri!'8§ the static hound,
W4ASA and W4AFN report via radid" through W4OK.
W4AEM handled traffic from an oil exploration expedition
on the delta of the Orinoco River, S8outh America, which was
using the call “FX." Also worked IJanish Motor Ship
Nordkap, 800 miles WNW of Balboa, using call OXYE,
W4MM copied three official broadcasts, W4AWD applies
for ORS. We have a new club — The Vero Beach Radio
Club; has 20 membera. W4QP and W4AQL are both work-
ing on 'phone. W4ALL is running a '10 red hot. W4BG-.
NDU is the official U.S.N.R.F. station. Somebody sent us a
card from Jacksonville reporting six messages handled, but
gave no call and signed no name, W4EQ is just starting up in
Miami., W4WS acted as a clearing house for Florida ‘phone
traffic. W4AKI reports reception good., W4EY is leaving for
Savannah to take out the 8.8. Schoharie. W4ADB spent a
week at the meter school in Gainesville. W4ASQ is doing
’phone work. W4AKL will be on soon. W4MF’s report got
in Jate. Miami reports W4QY plans to stay in New Yurk
permanently, in the vicinity of Elmiru, W4NE has assumed
the secretaryship of the Miami Amateur Radio Club. The
Miami Amateur Radio Club is going along fine. Raised
their initistion fee to $5.00, which includes a copy of the
Handbook and a year's subscription to (J87. W4MD is
getting the kinks ironed out of a new 3500-ke. 'phone rig.
W4CJ has a low-power 'phone job on the air. W4NX is
going strong on 14 me. W4QFE recently recaived a repory
from Australin, W4CR is on 14 mec. W4ABA has worked
some mighty good DX, The Miami gang visited the Palm
Beach and West Palm Beach bunch, and bad a “large
time.” W4AO is on with 'phone. W4AGR is using 211 tubes
on 14 me. W4LA is now in 7 me. W4AKL, operator at
WIAX, isnow a “paying guest” at WANN’s summer cot-
tage at Jacksonville Beach, W4TK can always eat a piece of
eake before he jurops in the ocean for a swiin, W4RU was a
recent visitor at W4ANN’s, W4HC has rebuilt. W4NC has
trouble with his 50-watter, W4UX laments the fact that a
5-watt tube won't stand 2000 volts. W4AGY is back on the
air after a year's silence, W4MD and W4QL have been keep-
ing 'phone schedules. W4A ¥ L is building a Pentode receiver,
W4AON wants to know what a storage battery looks like.
W4AMQ iz moving to Haven Beach for the summer.
W4ANZ at Keystone Heights, formerly WBOF of Washing--
ton, Pa., is an old-timer. W4UH bas buils a new speech ’
amplifier, W4BN has a new 7-mc. CW rig. W4BN-W4PAP
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THE

Amateur’s Bookshelf

OOD TEXTBOQOKS and operating manuals should be on every amateur’s bookshelf. We
have reviewed practically all the books in which the amateur would be interested, and
have arranged to handle through the QST Book Department at A.R.R.L. Headquarters those
volumes which we believe to be the best of their kind. Take pride in a small but good radio
library; buy a few good books and get into the habit of reading them.

Principals of Radio, by Keith Henney, This book is chock-full of meat for the experimenter, [The sub-
jects treated range from the fundamentals of electricity to the most modern concepts of modulation and d
tection. 477 pp., 306 illustrations $3.50

Elements of Radio Communication, by Prof. J. H. Morecroft. This is a new book by the author of the
“Principles’ listed below. It is about half the size of the larger work, and the subject is treated in more ele-
rﬁmtary fashion. Simple algebra is sufficient. An excellent book for the “first-Year” student. 269 pp., 170
illustrations

Principles of Radio Communication, by Prof. J. H. Morecroft. An elaborate general textbook, and one
of the recognized standards on theory for the engineering student. A working knowledge of mathematics is
desirabie for the reader who expects to get the greatest benefit from this work, 1001 pp., 534 x 9....87.50

Radio Engineering Principles, by Lauer and Brown. While not as voluminous as *“Morecroft” this excel-
lent general textbook on radio principles is the favorite of many students. A moderate knowledge of mathe-
matics is desirable. 300 pp., 534 x 9

Experimental Radio, by Prof. R, R. Ramsey. Revised Edition. A splendid book for the experimenter.
This is a laboratory manual, describing 128 excellent experiments designed to bring out the principles of
radio_theory, instruments and measurements, 150 illustrations, 229 pp., 534 x 7

Radio Theory and Operating, by Mary Texanna Loomis. Although giving a moderate amount of theory,
it is essentially a practical handbook for commercial and broadcast. operators, and as such ranks among the
foremost publications of this sort. Used as a textbook by many radio schools. A good book for any amateur.
1000 pp., 800 illustrations $4.25

The Racjio,Manual, by George E. Sterling. Another excellent practical handbook, especially valuable to

the commercial and broadcast operator, and covering the principies, methods and apparatus of all phases of

radio actfy:éty. [ U+ T $6.00
Radio Telegraphy and Telephony, by Duncan and Drew. Still another work along the lines of a general
practical handbook. In size it is approximately the same as the two listed just previously, and the subject
matter generally follows along the same lines. A good book in this class. 950 pp., 408 illustrations. . ...$7.50

Practical Radio Telegraphy, by Nilson and Hornung. Written particularly for the student training for a
commercial license, and covering theory and apparatus. A practical handbook. 380 pp., 223 illustrations.

Radio Data Charts, by R. T. Beatty. A series of graphic charts for solving, without the use of mathematics,
most of the problems involJved in receiver design. 82 pp., 834 x 11

Thermionic Vacuum Tube, by H. J. Van der Bijl. For many years this has stood out above all other
works as a theoretical textbook and treatise on the vacuum tube and vacuum tube circuits. A knowledge of
higher mathematics is required. Not a book for the beginner, but for the laboratorian and engineering stu-
dent it is witholtt a peer. . vvovevrnenraan O $5.00

Radio Operating Questions and Answers, by Nilson and Hornung. Revised Edition. This is intended as
a companion volume to ‘' Practical Radio Telegraphy’ by the sume authors, In conjunction with that work
it should leave the commercial license applicant well prepared for his examinations. There is a chapter on
amateur license questions and answers, t00. 207 PP, 552 X B .. o ittt e, .. $2,00

How to Pass U. S. Government Radio License Examinations, by Duncan and Drew. Intended as a
companion volume to “Radio Telegraphy and Telephony” by the satne authors, as a guide to the applicant
for commercial licenses. It is not a text in itself. The chapter arrangement follows that of the sections of the
commercial theoretical examination, cach being made up of typical examination questions and their answers.
169 pp., 92 illustrations. .. .............. e e et et e et ae e, $2.00

Theory of Radio Communication, by Lt. John T. Filgate, 8.C., U. S, Army. An excellent book on the
theory of receivers, transmitters and associated equipment for those familiar with elementary electricity and
magnetism. 250 pp., 180 illustrations

Radio Traffic Manual and Operating Regulations, by Duncan and Drew. A book for students, amateurs
or radio operators who contemplate cntering the commercial field; it will enable vou to learn quickly and
easily all the government and commercial traffic rules and operating regulations. 181 pp y

ABC of Television, by Raymond F. Vates. A practical treatment of television with particularly com-
plete chapters on photo-electric cells, amplifiers and scanning methods. 205 pp., 78illustrations d

Manual of Radio Telegraphy and Telephony, by Commander (now Admiral) 8. S. Robison, U.S.N.,
Published by the Naval Institute. Covers both the theoretical and practical ficlds. 895 pp., 634 x 9. ...$4.00
‘ Prices include postage

Read ’em and learn!

AMERICAN RADIO RELAY LEAGUE, INC.
38 LaSalle Road, West Hartford, Connecticut
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NORMAL CONSERVATIVE RAT-

ING 5 WATTS. PLATE VOLTS

550. FILAMENT 7.5 VOLTS. FOR OSCILLATORS
OR MODULATORS. Price, each.......... $.75

FILAMENT TRANSFORMERS, each, $1.00
15 watts. 7.5 volts center tapped. Just the
thing for your 210’s, 281’s, or 250’s,

RCA power chokes, 30 henrys at 250 grg.ilsd

3 llem‘ys at 1000 mils. Shipping welghg 38
................................. 0

All fully mounted and shielded.

RCA LICENSED TUBES

UX226, UY227, UY224, UX280, UX171A, Each §. 65
UX245, UX230. UX231, UX232, 335, Each., . ... $.7
THE NEW POWER PENTODE U247, Each. .. 3. 95
UX210's extra large plate, 15 watt rating $1.50
UX281’s 100 mil. output rating.
UX250's For your modulators. ..
Variable MU super screen grid 551

U-866’s HEAVY FILAMENT........ $4.75

RADIOBUILDERS CONDENSERS

Miyd. B00v.  1000v, 15000, 20000, 30000,
1 $1.10 $2.00 $2.95 $4.25 $6.75

2 $1.55 $3.00 ' $3.95 $6.15 §10.25
$2.75 $4.00 $5.50 $8.70 = $16.00

\11 above in heavy metal containers with large
terminal insulators. All condensers tested at
409%, overload before shipment. All guaranteed.
MILLIAMETERS 0—100 0~200, 0-300, 0-400.
Each. ... oot $1.00
AC VOLTMETERS 0-6, 0-10, 0-15. Each

DC VOLTMETERS. 0-300, - $3.00, 0-500,
$4.00, 0-750, $5.00.

All meters flush panel mount. Black flange.

10,000 or 15,000 ohm transmitting grid
TQAKS. + oo e e e $.6

100 feet seven strand antenna wire $.20
UXorUYsockets................ ..8.10
Neon tubes for wavemeters in handy
CAIrYING CASE. . o v v v v v vaainrassven $.50
Copper %4 inch tubing wound 324 inches
diameter, turn. .. ... iiieiiiaa. $.09
- Audio transformers, broadcast quality,
BUCR. e s $1.00
Transmitting keys, Signal corps model,
QAR v o v et e s $1.00
" 2.5 volt pilot lamps, Mazda, edach $.05
L300 | A

SEND FOR QUR
SPECIAL AMATEUR SUPPLY CATALOG

Foreign orders receive our prompt attention.
All merchandise guaranteed. Terms: Cash or
.0.D., no deposit required.

All prices F.O.B. Irvingion, N.J.
Visit our store when in fown

- UNITED -

‘RADIOBUILDERS

1234 — 36 SPRINGFIELD AVE.,

« IRVINGTON: -+ °*N.J. °

isan ORS now, 18 Is W4SQ, WAUK gave aparty at his home
in Jacksonville during the past mignth, at which time there
were about a dozen 'phone pien present, including W4DU,
W4ER, W4RU, W4EY, W4UL,"W4HY, W4FM, W4MT,
W4PK, W4AS. W4HC handled monthly reports from the
gatig down the state. W4HY is rebuilding. The Jacksonville
Amateur Radio Operators Club is sponsoring the Official
Southeastérn Division Convention which will be beld in
Jacksonville, September 18th and 19th. All hams interested
are requested to get in touch with W4HY for reservations.
Cecil Ffoulkes, formerly SCM for Florida, is now chief
operator at WCSC, Charleston, 8. C. Had a mighty fine
report from W4VP at Daytona Beach, W4ASR is also on the
air there. W4CR is the new Route Manager for the Miami
Territory, W400 iz now WOEDF, 462 W. Monterey,
Pomona, Calif.

Traffic:. W4ABL 83, W4AKI 16, W4SK 5, W4MF 19,
W4AJK 18, W4JO 4, W4TK 3, W4AHK 12, W48Q 10,
W4ABA 20, W4APN 22, W40OK 32, WL4AEM 15, WaMM
28, W4AWD 30, W4BG 4, NDU 40, W4UL 6, W4QP 5,
W4EQ 8, W4WS 106, W4ASQ 30, W4NE 2, W4MF 17,
W4HAGB 3, WeNN 16, W4HC 12, W4VDP 6.

WEST GULF DIVISION
EW MEXICO — 8CM, Leavenworth Wheeler, Jr.,
W5AHI — W5AUW was off for more than a week with
a cage of Hu, WS5BQE and W5SAHI ran & series of tests on
4.5 me. and found that band ideal for daylight work over
reasonably short distances. WS5AOE reports again, W5TV
is leaving us for good in favor of S8an Diego. We “hear tell”
of two new stations in Raton, W5AU and W5A0H.
Trafic: WSAHT 414, W5AUW 81, W5A0E 22,
NORTHERN TEXAS — SCM, Roy Lee Taylor, W5RJ
~— W5BII wants to become an OBS. W5AUL reports
organization of a U.8.N.R. net in Abilene and also one inore
new ham, WS5AXEK, W5LU makes a good showing. WSHY
reports having to sit on ice while he QSP’s, W5ARV is at-
tending Boys Camp in Colorado, where he is signing
WOHTS, W5QY just got a new 52, WS5WW has received
his Sweepstake Certificate for Northern Texas. WSLY
worked four foreigners with his new MQOPA. W5AGQ has
just returned from Memphis, Tenn,, where he installed
WNBR. W5KL has dropped out again, W5BQN i operat-
ing a'portable transmitter at Boy Scou
W5BG has his 3.5-me. 'phone going fine, W5BGW is work-
ing in Dallas. W5S5BAD hasn't got on since he has been in
Cow Town. Old-timer W5XY is with us once more. WHQE,
W5VH and W5YG paid a visit to the SCM this month. *
Traffic:’ W5BII 59, WSAUL 28, W5RJ 21, W5LU 23,
W5HY 18, W5ARV 18, W5QY ™16, Ws5WW 9, "W5LY 7.
SOUTHERN TEXAS— SCM, H. . Sherrod, Jr.,
W5BZG — Houston: W5STD has been on vacation, W5LB
has been spending most of his time on 14 me, Wilson reporta

(Continued on page 84)

Northwestern Division Convention

Hotel Facoma, August 29th-30th, Tacoma,
Washlngton

LL aboard for Tacoma! Doc. Spike, ehairman
4 X of the convention committee, of the Tacoma
Radio Club, has both arms extended to welcome
all amateurs residing in the division who attend
the convention on Saturday and Sunday. After
registration, there will be golf matches and prizes
will be given for those good or otherwise. A.R.R.L.
Headquarters will be represented, the Army and
Navy will have communication officers present
and it is hoped that Doctor Woodruff, professor
of electrical engineering of State College, Pa.,
and director of the Atlantic Division will be one
of.our guests. A scenie trip up the Puget Sound is
being planned, and the elub will do its best to
make you remember this convention for a long
time to come, Meanwhile any further information
may be obtained from Dr. ¥, C. J. Spike, W708,
635 Rhodes Med. Arts Building, Tacoma, Wash.
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NEW LOW PRICES

NEW LOW PRICES

QST Oscillating Crystals

“Superior by Comparison”
NEW PRICE LIST EFFECTIVE JULY 1, 1931

‘We are extremely pleased to announce New Reduced
Prices for Hish Grade Crystals for Power use. Due to
our New and More Efficient’ Method of preparing these
crystals, we are allowing you to share in the Lower Costs
of producing these crystals.

We are proud of the confidence our customers have
shown toward us, we extend to them our sincere thanks for
their patronage thus making this reduction possible.

New prices for grinding Power crystals in the various
frequency bands, together with the old prices are as follows:

OLD LIST {Frequency Range) NEW LIST
$55.00 100 to 1500 Kc $40.00
$60.00 1501 to 3000 Kc $45.00
$65.00 3001 to 4000 Kc £50.00
$75.00 4001 to 6000 Kc $60.00

The above prices include holder of our Standard design,
and the crystals will be ground to within .03% of your
specified frequency. If crystal is wanted unmounted, deduct
$5.00 from the above prices. Delivery two days after receipt
of your order. In ordering please gpecify type tube, plate
voltage and operating temperature.

Special Prices Will Be Quoted in
Quantities of Ten or More

CRYSTALS FOR AMATEUR USE

The prices below are for grinding a crystal to a frequency
selected by us unmounted (if wanted mounted in our
Standard Holder add $5.00 to the prices below), said crystal
to be ground for Power use and we will state the frequency
accurate to better than a tenth of one percent. Immediate
shipment can be made.

1715 to 2000 Kec band.....
3500 to 4000 Kc band.....

*

$12.00 each
$15.00 each

Low Frequency Standard Crystals

We have stock available to grind crystals as low as 13
Kilo-cycles. Prices qpo,ted upon receipt of your specifications.

Constant Temperature Heater Units

We can supply 4 high grade heater unit which maintains
a constant temperature Better than a tenth of one degree
centigrade. These units have provision for two of our
Standard Holders (one used as a spare), and operate from
the 110 V 60 cycle supply mains, entirely automatic and of
excellent design. Price and description sent upon request.

SCIENTIFIC RADIO SERVICE

“THE CRYSTAL SPECIALISTS”

P. O. Box 86, Mount Rainier, Maryland

518

P

FREE/ NEW ENGINEERING
BULLETIN SERVICE

SOUND ENGINEERS!
‘Valuable information covering the use
and care of microphones as well as
special microphone circuits and wiring
diagrams will be mailed regularly to
all who write at once on their letter-
heads requesting that they be put on
this special mailing list. Write today.
Export “'Simons,” 25 Warren St., New

York, Cable: “Simontrice”’

ELLIS ELECTRICAL LABORATORY

..
§.N.SHURE. Pres.
337 WEST MADISON ST. “* CHICAGO, ILLINOIS

NOT ROOM TO
LIST 'EM ALL

HAMS—LOOK!

Here are a few of the many—

Weston, National, REL, Electrad, Mershon, Vibro-
plex, Aerovox, Munzig, Thordarson, Rectobulb,
Pilot, DeForest, Amertran, Signal, Carter, Ohmite,
Flechtheim, G-H, Allen-Bradley, etc.

How many hams would Get our catalog — mail
buy a real oven for tem. 1 derg shipped sameday.

controll X
;22? olied xtal for $50.00 Everything for hams.

RADIO SUPPLY COMPANY
H, A. DEMAREST, President
912~14 South Broadway Lus Angeles, Calif.
(WG6FBI located in building)

U. S.

GOVERNMENT
ACCREDITED
TRAINING
SCHOOL

In three to five months, we train you to pass government
examination and secure your license. Examinations are
held in our school about every 90 d‘nys. QOur graduates
are operating broadcasting stations in all parts of Amer-
ica, and many are travelling the seven seas as ship op-
erators., 1f further details desired, mail coupon.

Port Arthur College, Port Arthur, Texaq
Please send details concerning Radio Course to

.« Fill ip. attached coupon for details

PORT ARTHUR COLLEGE oo, "
PORT ARTHUR (world-known port) TEXAS  (ity and State
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THORDARSON
Pentode output
trans_forlners

HE Thordarson T-4843

output transformer is
designed to couple the new
single power pentode tube
to the voice coil of a dynamie
speaker. The turn ratio of
the transformer is 30 to 1 and
the impedance ratio is 900 to
1. The Thordarson T-4831
for push-pull pentodes has
a turn ratio of 42.4 to 1, and
an impedance ratio of 1300
to 1.

These transformers are de-
signed so that the reflected
load on the pentode is 8000
ohms when connected with
a speaker whose voice coil
has an impedance of 8.9
~ohms. Sizes 214 x 2V x 3
inchés. Weight — 2 pounds.
Each, $6.00.

For sale at all good Parts
Dealers.

THORDARSON

TRANSFORMER
SPECIALISTS
SINCE 1895...

THORDARSON ELECTRIC
MANUFACTURING COMPANY

U. 8. A.

500 West Huron Street Chicago, 111. .

LA.R.U. News
(Conitinuéd from page 67)

the air, contacts and reports are earnestly desired.
QSL’s to any YI stations will be promptly de-
livered if addressed to Rancombe at his new
address: R.AF. W/T Section, ¢/o No. 1 Batt.
Iraq Assyrian Levies, Diana, near Rowanduz,
Kurdistan.

He reports conditions during the spring months
on the 14-me. band to be good at intervals, bub
QRN always troublesome. The weather wag
stormy until May 15th, but W stations came in
well from 2100 G.C.T. to 0100. Many were called,
but only one report was received. Europeans
often give XYI6KR RS, and he cannot under-
stand migsing the W’s, unless it is screening from
the nearby mountains which are 10,000 feet high.
South Americans and Canadians are not coming
in as well as they did at the same time last year.
The 7-me. band has been very moderate, but
terrible QRN and QRM bothered. W’s get over
on this band also.

6KR. is on daily from 1800 to 0100 G.C.T. on
14 me. Messages concerning schedules will gladly
be QSP’ed by G6ZR, who comes in well in the
United States. The parting word is to the effect
that they had 22.5 inches of rain in five days,
3000 feet above sea level. Should we say now:
““And that's Asia”?

Australian. Report
By W. G, Sones, Federal Publicity Officer

Jongiderable activity is being manifest by the
Federal Technical Development Section, which is
algo the Victorian Section. The energetlc secretary .o
is (. Glover, VK3AG, and he is assisted by a8~
useful team including R. . Cherry, chairman
of the Section, M. Howden and W. Gronow.
Most of the work of the Section is being concen-
trated on the investigation and preparation of the
sub-standard frequency meters, crystals, and
allied material. The construction of sub-standards
to the order of Divisions is in hand. The crystals
have been checked by the Postmaster General’s
Department, and have proved to be very close
to the rating calculated by Mr. Howden. Addi-
tional equipment authorized for purchase by the
Victorian Division for dual use in the laboratory
congists of two Morse ink recorders and a
thermionic voltmeter.

In addition, for the Vietorian Division, work
on the construction of VK3WI is under way.
The transmitter will be of considerable interest,
and will be equipped for both code and 'phone
work.

The Federal Secretary has been informed by
the P. M. G.’s Department, in reply to our further
request, that the matter of commercial stations
operating in amateur bands has been made the
gubject of a protest to the Berne Bureau.

Membership figures for the several divisions
are a8 follows:
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STROMBERG-CARLSON 250 Watt Power Transformer,
gives 1200 volts c.t., 7.5 for 2-281's, 7.5 for 2«250 s, 150
volts c.t. and 4 volts. Cat. No. 1011.'3'4.75
THORDARSON new T-3202B 250 Watt Power Trans-
former, gives 1300 volts c.t., 7.5 volts in two c.t. windings
2.5 volts at 14 amps. Cat. No. 1001. § 5.78
Same transformer as above but dchvcnng 200 mils, in
secondary. Type T-3865-T. Cat, No, 1000, $ 6.95
THORDARSON T-3321 175 Watt Powcr Transformer,
gives 1150 volts c.t., 7.5 voltsin two c.t, windings and 3 volts,

Cat. No. 1002, $ 3.25
Same transformer for 25 cycle use. Cat. No, 1043, § 5.75
THORDARSON Sonora Power lransformer, T-3952, 100
Watts, gives 700 volts c.t., 5 volts for 280 and 2.5 volfs for
7 tubes. at. No. 1005. $ 2.25
Same transformer for 25 cvcle use. ( at. No, 1048, § 2.75
THORDARSON T-2430A 150 Watt Power Transformer,
gives 800 volts c.t. at 350 mils. and 3 volts at 4 amps.

Cat. No. 1006, § 2.75
BRANDES Superior 2000 ohm headphones, ideal for s.w.

Cat. No. 9022. § 1.45

THORDARSON T-3487 100 Watt Power Transformer,
gives 600 volts c.t., 5 volts c.t. at 1 amp., 3 volts. .t. at 2
amps. and 3 volfs c.t. at 8 amps. Cat. No. 6. $ 1.95
Same transformer for 25 cycle use. Cat. No. 1047 $ 2.50
THORDARSON Double Filter Chokes, two wmdmgs ‘each

18 henrys, 250 mils. Cat. No. 1751, § 4.75
N © THORDARSON Dauble Filter Chokes, two wmdmgs cach
30 henrys, 125 mils, at. No. $1.75

THORDARSON Smglc Filter Chokes, 30. hcnrys, 160 mils,
Cat. No. 1767. § 3.50

R.C, A Double Filter Chokes, two windings, each 30 henrys,
100 mj Cat. No. 1760. $ .75
(‘HICAGO TRANSFORMER CO. Fxltcr Choke, 30 henrys,
120 Cat. No, 1753. 8 .95

R C AL UNI-RECTRON Power Supply and 210 Am-
f ifier, Delivers 400 volts of D.C. filtered current.
deal for low power transmitter, If desired 210 can
used as modulator, Less tubes,
Cat. No. 7252, $7.50

BUY FROM THE OLDEST AND MOST CONSISTENT
HAM SUPPLY HOUSE

. HAVE 'YOU RECEIVED THE AMERICAN FLYER? IT CONTAINS
THOUSANDS OF NATIONALLY ADVERTISED RADIO (AMATEUR)
ITEMS AT LOWER PRICES THAN EVER QUOTED

SPECIAL PRICES on Weston and Jewell Meters, Pyrex

lnsulators. Sangamo Condensers, Pacent Home Re-

cording and all types of receiving tubes.

gUARTZ Guaranteed Oscillating Crystals, 3500 to 4000
Cat. No. #016. $ 5.25

AMERICAN Filament Transformers, 2. S volts ct in two

windings at 11 and 3 amps., 5 volts at 3 amps.

Cat. No. 1252 $ 3.25
BBL Giant Magnetic Unit. Cat. No. 3276. § 1.50
NEON 34 Watt Bulb. Cat. No. 5060. § .65
DEFOREST 552, 75 Watt Tube. Cat. No. 5039. $23.00
SOVEREIGN C401, 3 volt tube for .Sparton. Lleartonc
Day-Fan Receivers, ete. t. No. 5077. 3 1. 25

DUBILIER 113 mid. Filter Block, 3 mfd at IUOO 4 at 600

and 434 at 160 volts. d. . No. . § 195
DUBILIER PL 571; 4 mfd. at 600 D.C \ng Volta;:.
Cat. No. 2006, § .95

AEROVOX 7 mfd. Filter Block, 2 mfd, at 1000, 2 at Buo
and 3 at 400 volts. Cat. No. 2002. § 1.50

WESTINGHOUSE 1 mfd. 2000 volt Filter Condenser

(4000 volt test). Cat. No. 2061, § 2.75
BROWN & CAINE 9 mid. Filter (ondenser Block 800
volts, tapped at 1, 1, 1, 1 and 5 mid. 800 voltis.

(,at No. 2069. $ 1.75
Same condenger for 25 cycle nse. Cat, No, 2070. $ 3.50
BROWN & CAINE 8 mfd. Filter Condenser Block, 800
volte, tapped at 1, 1, 2, 2 and 2 mfd. 1000 volts

Cat. No. 2067, § 1.95
Same condenser for 25 cycle use. Cat, No, 2068. $ 3.50
FLECHTHEIM Transmitting Flllter (_(\mdensers

Cat. No. 8001 AVkg. Voltage

Capacity 1500 2000 30 5000 700

1m 2.56 $5.88 $11.76 $17.64 $50.0
56 8.8 19.1 32.8 95.0
7.98 1470 35.28 58.80 175.0

KOLSTER K-35 Dynamic Speaker with 210 power
amplifier and “B”’ supply unit, in console wainut
cabinet; uses 2-281’s, 210. Delivers 500 volts, full-
wave pure D.C. for 210 transmitter. Less tubes.

Cat. No. 7525, $11.00

AMERICAN SALES COMPANY

Q-44 W. 18th St. New York City

Learn SION
TELEYRADIO

THE RESIDENTIAL WAY

The demand for “trained men' in Television and Radio ia
constantly increasing. Your future depends on CO RRECT
TRAINING.
Practice, the residential way, in all
Modern equipment, and specialized instructors, for Servic-
ing, Operating and Engineering. Special rate to licensed
amateurs wishing to secure commercial ticket, Wyile for new

Here you'll enjoy the study.of Theory and
branches of Radio.

calalog descrsbin, (,ourses and what this Instituie means for
your success in Radio.

HE GCHICAGO RADIO INSTITUT
DePaul University Building Chlcago. Iilinois

For the
AMATEUR

ELECTRAD Resistors, Voltage Controls,
Amplifiers and Sound Systems are used
and praised by experts throughout the
world. Do you know about them?

Write Dept. (3-8 for complete, new 36-page catalog
175 Varick St., New York, N.Y.

=ELE

INC,

A NEW DEPENDABILITY IN SOUND EQUIPMENT

Fox Units not only command attention for their
output volume and tone value —they offer
definite, exclusive coil and diaphragm features
that insure continuous and trouble-free service.

The Fox Electro-Dynamic Unit and the Fox
Rams Horn is a combination that out-demon-
strates anything on the market.

Rt F‘. Y ENGINEERING CO. e outer
X Unit . timat f
AN 356-390 Dorr S, Toledo, Obio, U. $. A, *ipess 1ot 1oF
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New South 'Waies. . .‘ ........... 111

Vietoria, . ov 5einnen ., ... 180
Queensland. . ... ... .conenin., 110
South Australia............... 180
Western Australia............. 131
Tasmania........c.covieain.. 58

770

The annual reports for all Divisions indicate

‘vE POWER that the acute financial position of the country

k AD 1 s “O‘ is affecting amateur interests in various ways;

nevertheless, great credit is due the Divisional

Io SI NCE l9l 5 secretaries for fostering the developmental work

and for the increase in membership noted herein,
in gpite of the added difficulties.

Belgian Report
By Paul de Neck, I’res. Reseau Belge

The Council of the Reseau Belge is now cow-
posed of the following members:

President: Paul de Neck, ON4UU, Eng. AIM’s,
312 rue Royale, Brussels
Vice-President: R. Kersse, ON4GW, baoker, 13
. Avenue Nouvelle, Mortsel, Antwerp
Sec’ y-Treasurer: Louis Pecher, ON4RO, 172 rue
Americaine, Brussels
Members of Committec:
Baron Bonaert de la Roche, ON4HM, Chateau
de Marchienne, Harvengt, Hainaut
M. Cosyns, B9, Eng. ULB;: 41 Avenue des
Nerviens, Brussels
J. P. De Ridder, ON4HF, 22*rue de Varsovie,
Ostend
Robert, Deloor, ON4SA, Eng. SAIT, 26 Avenue

du Mont Kemmel, Brussels
. L. ‘Hunninek, ON4UA, 76 Avenue du Midi,

Brussels
Baron G. Jannssen, ON4BZ, Chateau de

Hemptinne, Ciney, Namur
POWER OUTPUT PENTODE Joseph Mussche, ON4BJ, 63 Boulevard Poin-

Obperating Voltages _caré, Brussels ) o
Georges Neelemans, ON4FT, 15 rue du Luxen
Ef 2.5 I bourg, Brussels
— 4o volts Marcel Ocreman, ON4FU, 31 rue Leopoid
Eb — 250 - volts Courouble, Brussels
1 A. Rombauts, ON4AI, Dr. Radio Conferences,
Ec — 16.5 volts 30 Place Jamblinne de Meux, Brussels
Ed — 250 volts Verspeyen, 62 Boulevard Albert, Ghent\
E. Ziane, ON4ZZ, 44 Boulevard Frere Orban,
A new power output tube for use in A.C. receivers. Idege
This tuge is capable of giving large power output for R. \’erstreppen ON4AA, 23 rue Van Straelen.
relatively small input slgnal voltages This is made ! ’
possible by addition of a “suppressor” grid between kntwerp .
the screen and plate It is effective in climinating M. Dierckzsens, ON4CZ, 36 rue (_zueuin‘
the secondary emission effects which limit the . L A 4
power output from screen grid tubes. ) Antwerp L. . )
The power output of this tube is 2.5 watts which is Our merbership is now 450, with 20 members
greater than that obtained from three eclectrode in foreign countries.

tubes of the same plate dissipation, and a _rnuch
higher gain is possible without serious sacrifice in s

power output: Norwegian Report

E T CUNNINGH AM INC By G. H. Petersen, Pres. N.R.R.L.
C ’ : We want to draw attention to our member,
LA2K, who will take part in the Norwegian

A subsidiary of Radio Corporation of America
New York * Chicago ~ $an Francisco

Dallas  *  Atlanta Scientific Greenland Expedition this summer.

~ 7 With a 15-watt transmitter he will be out for

|’ { amateur QS0's in the 14-me. bund, using the call
%0 Say You Baw It in Q87 — 1t Identifies You and Helps QST




TYPE 503 DIALS

"OFFICES ¢+ 7 7
CAMBRIDGE A

Pacific Coast Warebhouse r ”

New “Dials

WE can now supply for general use
the new line of nickel silver dials
that were recently developed for use on
our laboratory instruments. Precision
of setting, ease of mounting, and low
price are their important features. .

These dials can be furnished either
with or without an exceptionally
smooth running friction drive. Scales
graduated in 100 divisions over 180°
and 270°, shaft sizes of 3/8'' and 1/4",
and dial diameters of 2 3/4" and 4"
are carried in stock.

Write for a copy of Bulletin 933-Q2
which describes the complete line

GENERAL RADIO COMPANY

LABORATORIES 7 7 7

FACTORY
MASSACHUSETTS

’ 274 Brannan Street, San Francisco

Experienced

o ’
- Radio Men!
YOU Have had enough Ex-
‘perience in Radio to appreciate
. the need for ENGINEERING
TRAINING!

Mail coupon for details TODAY!

CAPITOL RADIO ENGINEERING
. INSTITUTE, INC
3166 Mt. Pleasant St, N. W., Washiogton, D. C.

Please send ‘me, without obligation, your new issue of
“Modern Radjo” explaining your advanced course in

Practical Radio Engincering.

STAR
MICROPHONE

Double Button

List Price $35.00
Special to Amateurs Only $19.50

Gavitt Mfg. Co., Inc.

Brookfield, Mass.
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GENUINE
RCA RADIOTRONS

UX280......82¢
UX281........ $2.95 UY227........ 75¢
UX210........ 420 UX250........ $3.60
Uy224........ 1.20 UX245........ 84c

At these new sensationally low prices on brand new
RCA tubes— vou can afford to buy the best. Guar-

America.
COLUMBIA POWER TRANSFORMERS .

Type Wattage ()ul ut voltage Filament voltages Price
A 200 GOO-0-600 734 ct and 734 ct $3.75
B 250 750-0-750 4.95
C 350 1000-0-1000 . 6.25
D 300 " 1500--0-1500 9.50
E 750 2000--0-2000 13.00
F 250 750-0-750 7¥ctand 734 ct 5.75

FILAMENT TRANSFORMERS. An efficient sturdily con-
gtructed job. All szcondaries centertapped. Mounted. Deduct
from these prices if nmo centertap is wanted.
Voltages . 12 Wants 25 Wais 50 Wails
21 $1.25 $1.9 $2.50
2314 and 234 1.50 2.25 2.75
1.25 1.95 3.25
l}i and 734 2.25 g.';s

40

MICROPHONE TRANSFORMER: For  double button
micrthones May also be used for single button microphones,
Excellent quality.-Spedal . ....... ... .. o $1.40

RCA VICTOR Power transformers. 150 Watts. Just the job
for that 245 push-pull transrmttu supplles — 750 Vaolts
centertapped, 234 ct, 5 ct, and 234, 134, and 14 Volts....$2.25

COLUMBIA TRANSMITTING FILTER CONDENSERS
NEW — 1500-Volt and 2000-Volt sizes ate now manufactured
with large stand-off insulators. Other sizeg use slightly smaller
standoffs. Sold with an absolutc replacement guarantee. Note
the low prices.

KING VOLTAGES
C apact y 7()0 DC 0 DC 1500 DC 2000 DC
1 mid $1.1 sl 50 $2. $3.90
mfu l 75 40 3 8'5 6.40

2.95 85 10.80
("ENELAL ELECTRIGC: 30 Henry. 150 Mill chokes. Very
ncat black finighl. . . . e e e $1.50
STERN ELECTRIC:; 1000 Volt t mid condensers. . .75¢
(xRI LEAKS: Hardwick Hindle, wire wound — for all
tubes up to 250 watts, 10,000 Ohms, 1" x 6 . 95¢; 5000 Ohm
-— 5¢, Kroblack 50 Watf, 50,000 Ohm — 75c.
(‘OLUMBI : 30 Henry, 200 Mill chokes. Very ru
:»nec{am{J ced L e lg
MBIA: 30 Henry, 120 Mill chokes, Mounted
Our new catalog of bargains is Free. Send for
Immediate Service Terms: (.ash or C.0.D,

COLUMBIA SPECIALTY CO.
925 Westchester Avenue New York City
Please note our new addresst

It’s EASY to Get a New
HANDBOOK

(Eighth Edition)
DIRECTIONS:
Reahzmg that Handbook must be

. had, proceed as follows:

(1) Fill out below, tear off.

(2) Reach in pocket, produce
U. S. A, $1 bill, old or new
size (we don’t care).

(3) Clip together, mail us.

AR.R.L. _
- 38 LaSalle Rd.,
West Hartford, Conn.

SEND IT AT ONCE.

(Name)

(S‘tréet or P. O. Box)

(City and State)

anteed both by us and the Radio Corporation of |

_* i

" XLA2K during the peﬁod July 20th to Septem-

ber 1‘)th His principal “working ~hours ‘will be
around 1700. G.C.T. Reports are welcomed by
the N.R.R.L.

Conditions on 14 me. are exceptionally fine,
DX coming in very regularly. On 7 and 3.5 mec.
QRN has been almost hopeless most days of the
month.

South African Report
By Dr. 8. H. Walters, $.A.R.R.L. Correspondent

Conditions now, with the onset of winter, are
as usual very indifferent. DX is non-exigtent ex-
cept for isolated cases. Wipe-out and skip dis-
tance begin in the early afternoon, and a QSO is
often left in mid-air for those not using break-in.

But the hams are wearing their fingers away
grinding ‘erystals as is evident from the new ac
QQRI’'s that have turned up. The super-het craze
has also taken hold, largely as a result of several
excellent articles in “QTC” by G2DT.

"Phone has been thrown open again with no
time restrictions beyond an injunction to observe
the amateur spirit, and to give no flattering re-
ports to indifferent 'phones.

WAC Club membership must be too eagy, as at
the recent conference someone suggested a WEC
{Worked-Every-Country) award. What will
United States District 7 have to say to this when
it comes to working all of South Africa?

The following additional British Report was
received. too late for ingsertion in alphabetical
order with the remainder of the national reports.

British Report
By J. Clarricoats, Hon. Sec’y R.S.G.B.

The outstanding event during June was the
relaying of loyal greetings to our Patron, H. R. H.
The Prince of Wales, from all B.E.R. U gections,
Full details of the Loyal Relay will be published
in the T. & R. Bulletin for July.

The B.E.R.U. Challenge Trophy has now
reached Australia, and arrangements are being
made for its presentation to Mr. Trevor Evans,
VEK2NS.

During the summer months in England many
of our Provincial Districts have held convention-
ettes. The following centers were chosen for these
meetings, all of which were well supported:
Birmingham — Mr. Fred Miles, GEML (District

Representative)

Nottingham — Mr. Jack Lees, G2I0 (D.R.)
Newport — Mr. Harold Harding, G2HH (D.R.)
Bristol — Capt. Courtenay Price, G20P (D.R.)
Hull — Mr. Tom Woodcock, G600 (D.R.)
Tunbridgze Wells — Mr. H. A. M. Whyte, GEWY

{(D.R

The Sixth Annual Convention of the R.S. G B.
and B.E.R.U. will be held in London on Septem-
ber 25th and 26th. Overseas amateurs will be
very welcome to this ever popular event. Full
particulars can he obtained from our head-
quarters, 53 Victoria St., London, S.W. 1.
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Now employs 235
NATIONAL

The THRILL-BOX now employs the 235
w tube because of its superior qualities as
a detector. This superiority must be tested
to be appreciated and is found to its
glcl)l%st extent in the NATIONAL THRILL-

BAND-SPREAD COILS
Special band-spread coils for 20, 40, and
80-Meter Bands ate available for use in the
THRILL-BOX.

IDEAL TRAFFIC TUNER
This is the ideal Traffic-Tuner for amateur
use. Mechanically and electrically stable.

No adjustment required for different anten-
nas except trimmer. Works down to 33 m.c.

HIGH SIGNAL RATIO
. Advanced design gives extremely high

Also made in
Low-drain D. C. Model

Variable-Mu Tube
A.C. THRILL-BOX SW-5

signal to noise ratio, Very smooth sensitivity control — no gruating, no back-lash, no clicking on higher

frequencies. No hand capacity.

: ‘ Write today for Amateur Bulletin No. 116-Q
NATIONAL COMPANY, INC., 61 SHERMAN ST., MALDEN, MASS.

ODEON LO-RIPPLE
Mercury Vapor Rectifiers

Fil Plate

Type Volts Amperes Inv, Peak Peak Price
' Volts Amps.

50 5 2 2000 3 $2.00
866 2.5 5 7500 6 $3.00
8668 5 5 7500 1.2 $8.00
872 5. 10 7500 2.0 $12.00
875 5 12.5 15000 2.5 $20.00

ODEON MERCURY VAPOR RECTIFIERS
ARE GUARANTEED TO REPRODUCE A
LOWER AC RIPPLE THAN ANY OTHER
MERCURY VAPOR RECTIFIER IN THE
PRESENT MARKET, AND TO HAVE AN
OPERATING LIFE IN EXCESS OF 1000
HOURS,

What Amateur and Commer-

cial Radio Operators Can Do
After Taking the CANDLER

System Course

They can make perfect copies of
WNU press with pencil or “mill”;
can cut mimeograph stencils directly
from WNU, WHD and KUP press;
can copy press 3 to 5 words behind
easily without losing out; can count
checks automatically and OX copy
instantly; can send perfect code
groups with key or bug at 30 to
35 wpm and more,

If you can’t do all this you should
take THE CANDLER SYSTEM
Course in High-Speed Telegraphing.
It trains your Brain, Muscles and
Nerves to CO-ORDINATE. in doing
fast, accurate work. It gives you
CONFIDENCE, natural CON-
CENTRATION and banishes Nerve

WALTER H. CANDLER
World’s Only Code
Specialist, Instructs
You Personally

NEWARK

209, With Order — Balance Shipped C. O. D.,

Include Postage

MAIL ORDERS, TO:

ODEON MANUFACTURING CO.

* 30 CLINTON STREET

N. J. U. s.

A.

Strain. Original CANDLER METHODS have developed
over 45,000 of world’s fastest Morse and Radio operators
including the champion.

TELEGRAPH-TOUCH-TYPEWRITING — only method
for operators. Shows how to use *“mill” in receiving, how to
copy several words behind easily at high speed.

FREE Advice. If you want to become a real EXPERT Radio
Operator, write us fully and receive the benefit of our 20
years’ experience in developing EXPERTS. Your questions
will be answered promptly.

THE CANDLER SYSTEM CO., Dept. Q-6
6343 South Kedzie Avenue Chicago, Illinois
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Your A.R.R.L.
EMBLEM

The League Emblem
comes in four different
forms. Its use by Mem-
bers is endorsed and

League. Every Mem-
ber should be proud to
display the insignia of
his organization in
every possible way.

THE PERSONAL
EMBLEM. A bhandsome creation in
extra-heavy roiled gold and black
enamel, ¥4’ high, supplied in lapel
button or pin-back style. The per-
sonal emblem has come to be known
as the sign of a good amateur. It
identifies you — in the radio store,
at the radio club, on the street, trav-
eling — you can spot an amateur by
it. Wear your emblem, OM, and take
your proper place in the radio fra-
ternity. Either style emblem, $1.00,
postpaid.

THE AUTOMOBILE EMBLEM.
5x 214", heavily enameled in yellow
and black on sheet metal, holes top
and bottom, 50c each, postpaid.

THE EMBLEM CUT. A mounted
printing electrotype, the same size as
the personal emblem, for use by
Members on amateur printed matter,
letterheads, cards, etc. $1.00 each,
postpaid.

THE “JUMBO” EMBLEM. How
about the shack wall or that 100-
footer? Think of the attention this
big yvellow-and-black enamel metal
emblem will get! 19 x 814'/, same
style as Automobile Emblem. $1.25
each, postpaid.

The American Radio
Relay League

" Amat

encouraged by the

West Hartford, Conn.

teurs of Great Britain snd elsewhere were
yery grateful to Mr. K."B, Warner and the
E.D.R. exécutive council for the prompt publica-
tion of a statement outlining the results of the
C.C.I:R. meeting in Copenhagen.

R.S.G.B. will almost definitely be represented
at Madrid, and we trust all other European coun-
tries will attempt to make similar arrangements.
We are convinced that even if the national
society delegates are debarred from the actual
convention meetingg, it will be of great benefit
if they can meet together daily and discuss
matters which are to be dealt with by the govern-
ment representatives.

The Communications Department
{(Continued from page 78)

that his brother, W5EW, at Sugarland is active on 14 me.
W5AVU has finally succeeded in getting the MOPA to feed
the voltage-fed hertz. W5AMX is & new ham in Houston.
WBANW is not heard so regularly these days. W5EI has
been doing some good AARS work. W5VK is still trying to
get the 3500-ke. 'phone to work. W5BUB is conducting the
code class at the Houston Amateur Radio Club. W5AFV
worked two VKs with a '45. W5BRF worked five of same
using two '47s. WS5AHW is a new ham. Galveston: W5ARR
is the sole representative here. WSBQJ is still on 3500-ke.
’phone. W5AUX is off the air on account of a burnt-out
rectobulb. W5BTX is on regularly. W5AVC ig still in San
Antonio. College Station: W5AQY is closed down until the
resumption of activity at A & M College in the fall. W5AEB
is a new ham in Bryan. Noxville: A mighty nice report was
received from W5HX. WBHX says that Junction will be
represeniéd shortly by W5AYB. Rosenberg: WSPU is
attending the summer session at the University of Texas.
San Antonio: WSAUC is attempting to establish reliable
traffic schedules. W5ADC and W5ADX ware taking vaca-
tions. Tom Speer, a new ham at Brooks Field, will be on the
air before long. Harry Wells of PMZ fame is 2 cadet at
Brooks Field. W5A YR has been off the air for the past two
months. Another newcomer iz W50OW. Austin: W5CT
reports the following: WSKA stil on 3500-ke. 'phone,
W5KV disbanded and its ops, WS5ATW and W50V, re-
turned home. W5BB is in Maine for the summer with a
portable. 'W5VV is Allison, the well-known tennis star.
W5CT is on with a new MOPA. El Campo: WSACT has
sold out and joined the Navy. W5SBTH. W5BQD and
W5ACK bought out WSACT. W58Y has been on a little.
W5BEG is & new ham, EI Paso: W5SES is using a 50-watter
with '66s. W5SES has been handling quite a bit of traffic with
X29A. Other hams in El Paso are W5FW, W5A0T, W5DE,
and W5AFS. Corpus Christi: W5MS made the WAC Club
this month! W5M X is having trouble with AC receivers.
W5ZX has a new ham going. Baytown: W5DS has been
busy erecting 2 new 55-foot zepp.

Traffic: W5MS 8, W5CT 95, W5AUC 530, W5BKW 15,
W5AQY 22, W5LB 62, W5AERB 20.

OKLAHOMA — 5CM, Wm. J. Gentry, W5GF —
W5VQ tops the list and makes the BPL again, W50J won
the Sweepstakes Contest for Oklahoma. W5AMC is building
an AC receiver. WS5BOE is hitting a high batting average at
traffic. W5ALQ is a new station at Stroud. W5BPM plans
to uverhaul his transmitter. W5AEI is 2 new station.
WS5PL has been busy trying to make coin. WS5AYN has
been making pictures of the harvest on his wheat ranch.
WE5BHU has a new erystal rig. W5PP has a nice total.
WS5ALF says QIUN put his batting average down. W5ABO
is burning up the 14 me. band. W5AAV is also on 14 me,
W5QL is building a hot rig. W5AFH has been sick. WSAPY
is on 7 me, WSBRD is trying to get a receiver perking on 14
wic.. W5BSS is down on 14 me. WS5ALD has a '52 in final
stage. W5BPF is interested in boats. W5(GA is building an
MOPA. W50AYV is going to build a ’phone rig. W5GF is
trying to keep cool. .

Traffier W5VQ 1447, W50J 212, W5AMC 113, W5BOE
83, W5PP 37, W5S5ALF 12, W5GF 9, W5PL 9, W5AEI 8,
W5BPM 2, W5APY 2, W5ALD 25,
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TEN METER Transmission

The REL Globe Girdler is a real 10-meter transmitter that furnishes plenty of stable
power. It is a completely built and tested laboratory product, compact and efficient.
Bus bar shunts are supplied so that filament voltmeter and plate current meters may
be mounted as shown. Extra sets of coils for any other bands can be supplied. The
“Globe Girdler” is the first transmitter for ten-meter band operation. It is ideal from
every viewpoint and may be employed as your regular transmitter, standby, emer-
gency, portable or field set.

PUSH PULL
Tuned Grid Tuned Plate

ALL UX BASE
TUBES ADAPTABLE

'\COMPLETE -
READY TO OPERATE

CHEAPER TO BUY
THAN TO MAKE

' DESIGNED

Dependability and
TO GIVE;BEST RESULTS

Operation. for Years to Come

‘ Cat. No. 271 Transmitter
The REL Globe Girdler is furnished with one set of coils for any amateur band
(please specify), complete, ready to operate but without meters, tubes or antenna
tuning equipment, price $17.50. One (1) set of coils for any additional band, each,
price $2.70. REL is also able to supply you with coils, parts and data for that 10-meter
receiver.

Write for complete information on this and other REL products

RADIO ENGINEERING LABORATORIES, INC.
100 WILBUR AVENUE R LONG ISLAND CITY, N. Y.

FROST-RADIO ,r—_r—'f]\[ow Ready!

Here is ievement!
ré is an achi : OUR COMPLETE CATALOGUE
The perfection by our engineers

of our new No, 20 Series Wire- OF TUBES AND REPAIRS

» Wound Volume Controls to a de-

gree that practically eliminates If in Market for Tubes for your Xmitter

all noise in operation, is a distinct do not f%ﬂ to get this Catalogue as we
Frost-Radio achievement. Many are making special offers to the first
‘ months of research and ceaseless applicants for same, in the way of Special
No. 20 endeavor are back of this new Discounts; this offer is limited so get
Singte - type noiseless unit. Its construc- Busy. ©
Control tion embodies a new principle of .
design, the use of the finest We announce the repair of Watercooled
mate}lials a}:/aila%le,dar%& an ex- tubes as follows:
tremely high standard of accurac
% in mar{uffcture. which had thg WE228A.....0vvviiniiennine. ... 8100
courage to reject pr((aivious pre- WE220B. ... $100
ciston attainments and recognize 99
that accuracy within limits of WE222A ..o $100
tenths of thousandths of an inch Also849......coiiiiiiiii. ., $80

was not only possible, but well
worth attainment . . . Unques-
tionably the year’s highest

All repairs fully guaranteed
satisfactory or Money Back.

g’g;gﬁ"cf;;;"‘a’, achievement in the volume con- Al shipments C.0.D. and require 10%
with £.C. trol field! remitiance with order
CHICAGO TELEPHONE SUPPLY CoO. NATIONAL RADIO TUBE CO.

' HERBERT H. FROST, Inc.

‘ Sales Division 3420 8th Street
General Offices and Plant: ELKHART, INDIANA San Francisco, California
‘

S
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New Number Just Out

S
ver GAW
%L ‘)"'Béjlww“

| e 8
™ Pages
OF VALUABLE
SERVICE DATA

Federated Purchaser
23 PARK PLACE, Dept. B, N. Y,

Everything that ydu’ve wanted
in a log is in the Official
A.R.R.L. Log Book

0 AMATEUR RADIO STATION LoG 0
L 1 T
e lE PRI s, e,
= o ]

HERE are 39 pages like the one above, 834 x

10347, carefully designed to incorporate space for
all the essential information you want and need to
record about your station’s operation. Thirty-nine
blank pages (backs of the log pages) to be used for
notes, experiments, changes of equipment, etc. Durable
covers of heavy stock with space for your station call
and dates over which the log entries extend. On the
inside covers and first two pages are complete instruc-
tions on maintaining your log, convenient tabulations
of the most-used Q signals, miscellaneous abbreviations,
operating hints, amateur prefixes and signal-strength
scales. The information you want, always at your
finger-tips.

40 cents each, 3 for $1.00, Postbaid

A. R. R. L.

38 LaSalle Rd. West Hartford, Conn.

S CANADA-
MARITIME DIVISION

OVA SCOTIA — SCM, A M, f'rnwell VE1DQ —
Stations taking part in the nany ¥B six- and seven-
way 3.5-me. 'phone hook-ups are VE1CL, VE1BA, VE1BO,
VE1AU and VEIAK all of New Brunswick, and from Nova
Seotia VEIAG, VEICA, VEIDQ and VEIBN. VEIAX
has the new hi-power outfit ready to perk. VE1AG is hav-
ing good success. VE1CC, VE1BL and VE1AS have pooled
their resources and erected a real ham sghack.
Traffic: VEIAG 12, VE1DQ 9, VEICL 6.

QUEBEC DIVISION

UEBEC — SCM, Alphy Blais, VE2AC — VE2BL,
Frenette in Quebec¢ Clity, VE2BF, Fortin in Meta-
betchouan, VE2D¥, Mosher in St. Lambert, VE2CQ,
Lariviere, 8t. Lambert, are new additions to the Section.
VE2CA bas been heard in Ceylon. VE2BB is tickled pink
with the results he gets on his new outfit. VE2BE is on his
vacation. VE2AP is actively pursuing his work in getting
the best cutfit on the air, The McGill University station
closes down for the summer., VE2CU, VE2CX, VE2CO are
guing steadily on all bands. VE2AC is busy with tests on 28
and 56 me. The active stations at present are: VE2CM,
VE2BY, VE2AV, VE2CU, VE2HV, VE2DN, VE2BO,
VE2BG, VE2CQ, VE2C0, VE2CJ, VE2CL, VE2CX,
VE2AI, VF2CR, VE2AM, VE2BB, VE2BE, VE2CA,
VE2DX, VE2AP, VE2DF, VE2BL, VE2BF, VE2AC.
VE2CX is coaching two prospective amateurs. This Section
did fine work in the ¥rapire relay, sending messages to
H. R. H. Prince of Wales for his birthday.
Traftic: VE2AC 172, VE2BB 19, VE2AP 2, VE2BO 4,
VE2CA 2, VE2CO 2, VEZBE 20,

VANALTA DIVISION

LBERTA — 8CM, G. F. Barron, VE4EC — VE4EA is

knocking the heavyside layer for a loop. VE3DT re-

ports with traffic. VE4CY received two heard cards from
Russia and one from New Zealand.

Traffic; VE4CY 3, VE4DT 5.

BRITISH COLUMBIA —BCM, J. K. Cavalsky,
VESAL — VES5FI is in hospital. VE5BC is trying all bands.
VESDD is working split tricks. VESAL and VESAC spear
an occasional message. VE5BN is working on 3500, VE5AM
is a new ORB, VES5CW is on again. VESCH has several
schedules. VE5CO worked Peru on 14 me. VESEC slipped
back to ¥ me. VE5DQ continues to blow filter condensers,
VES5CB is on with MOPA. VE5SDYF has gone to sea again.
The Victoria gang had a great picnic at Chateau Island
where VESHP made DX on the pies. Hi.

Traffic: VESAC 7, VE5AL 7, VESEC 2, VESCH 35,
VESHP 2, VE5AM 11, VESFI 3, VESBC 4.

PRAIRIE DIVISION

ANITOBA. — SCM, A. V. Chase, VE4HR — VE4BQ
rebuilt his transmitter. VE4AR’s 14-me. ’'phone is
being reported in Europe. VE4DJ is working overtime for a
W.A.C. certificate. VE4JB made his first DX contfact.
VE4HR ig building a receiver for 60 and 30 me. VE4DX ig
at Camp Borden.

Traffic: VE4AR 24, VE4DJ 18, VE4HR 8, VE4BQ 2,

SASKATCHEWAN — 8CM, W. J. Pickering, VE4FC
— VE4CV has been able to nmintain one schedule. The
new trangmitter at Gravelbourg College Is perking under
the temporary call of VE4MC. VE4IH bas three daily
schedules. VE4BE is QRL with YLs, ball and farming.
VE4GR is using 'phone. VE4CM is on the air again.
VE4AV reports little activity up her way. VE4DA and
VE4BX are working with the Dept. of Natural Resources
installing and operating stations in north Saskatchewan for
fire protection work,

Traffic; VE4CV 13, VE4IH 8, VE4BE 8,
VE4AV 1.

VE4AG is now using TPTG push-pull. VE4IU is rebuild-
ing. VE418S now uses a bug. VE4BQ received confirmation of
Hong Kong QS0. The Winnipeg Radio Traffic Association
and the Telegraphers Radio Club have united into a new
body, to be known as the Manitoba Wireless Experimenters
Association. The following officers were elected for the
1931-32 sgason: Honorary-President, VE4BQ; President,
VE4£G: Secretary-Treasurer, \‘FéDP, Ass’t Secretary,
VE4FH; Provincial Representative, VE4GG,

VE4GR 3,
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SPECIALS

RCA 1TV851 tubes slightly used — suaranteed

first class operating condition. Each. .. .v ... $75.00
Sockets for above. .. .. . i i 1.00
Acme 300 watt 11 volt c.t, filament transformer.. 13.00
150 ft. rolls No. 12 solid ename] wire .......... 1.00
100 ft. rolls No. 12 solid enamel wire. ... . aen .75
Wall-type standoff ingulators. Per doz. 1.00
Double chokes 250 mils,, 18 henries each side. .. 4.75
Winest grade black bakelite — cut to size. Per

L5 U 3 S P 0134
Alcoa ajuminum sheets — cut to size, Per sq. ft. 72

The above not posipaid and subject to prior sale

OUR 44-PAGE HAM CATALOG IS FREE
WRITE FOR IT

8-hour shipments on complete stocks of

Aerovox, Aleoa, Aluminuin Sheets, Amertran, American
Piezo, Bakelite, Bradley, Cardwell, Call Books, Cen-
tralab, DeForest, Dongan, Durham, Eby, Ellis, Elec-
trad, Fahnestock, Flechtheim, Fleron, Prost General
Radio, Hammarlund, Handbooks, Insuline Corp.,
Jenking, Jewell, Kester, Knox, Littelfuse, Mueller,
Munzig, Nauonal Ohmite, Pacent, Pilot, Pyrex, REL,
Readrite, Samson, Sangamo, Signal, S:prague Thordar-
8\9:11}{1 Tubing, IvaersaI Weston, Wright de Coster,
ey. '

WE CATER TO THE AMATEUR EXCLUSIVELY

u» Quality Apparatus

222 Chestnut Street + Harrisburg, Penna.

FIRST QUALITY QUARTZ CR.YSTALS
Scxennhcally Prepared for Power and [

in. sguare sections (ch:mc to wour specified [fr ty lied

m-ummh/ at the {ollowiug pri
40-75 meters.
75-100 meters
100-200 meters
200-600 meters
11in. Tested blanks, 200-400, 400-600 ‘meters.
Dustproof Bakellte mounts
A Calihration furnished with exch crystal)

Sections of any practicable dimensions made to order
(Charges for grinding to exact frequencies given on request)

J. T. Rooney, B. Sc., 4 Calumet Bldg., Buffalo, New York

) 44 pioneer crystal grinder”

Pie wound modulation chokes, 70 Heary actual in-
ductance with full d.c. load, 60 MA. $12.00, 100
MA. $14.00, 160 M A, $18.00, 250 MA, $28.00, 400

MA. §42.00, 500 MA. $58.00, 750 MA. $69.00, 1000
MA. $89.00.

Wrile for bulletins
HILET ENGINEERING CO., Orange, N. J.

ALUMINUM BOX SHIELDS

‘Genuine *ALCOA” stock silverdip finish. § x 9 x 6
1.80 — Curnet size $4.65. 10 x 6 x 7 Monitor size
$3.25, 5 x 5 x 5 Coil bhleld (hke picture on the

left) $1.
NY SIZE TO ORDER

Coll Shields, Coil Hole Cavers, Shiclded Wire,
'Intermediate frequency coils 95¢ pair. .000S Bakelite
y condenser 12¢, 70-MMFKD Hammarlund equalizer

condenser {8c. National Drum Dial, list price $4.50.
Special SI 50. National Equitune, 500 MMF condenser excellent for
double spacing.:Regular price $5.00. Special, $1.50. Aerovox .01
Bakelite condenser, 34c.
Television Neon Lde % 95,
Neon Glow Lamp 65¢. 110-
volt Toggle Switches l‘)z‘, "3 for
SUc. Baldwin Rival Unit makes a
very good Mike, 85¢.

MESCO Keys 95¢.
EVEREADY Air-Cell Batterles.
Please Include Postage. -

We specialize in radio parts exclusively
BLAN, The Radio Man, Inc.

89 Cortlandt St. Box Q8
New York City

“BUDDY"" Test Prod
Always sharp pointed, using pho-
nographneedles, 4-ft. wires,spade
or phone tips. Colored nipples
identify each lead. $1.50 p:

AD. AUR}I]EMA. ING.

M *s Export M,

116 Broad Sticeet, New York, N. Y,

-~

Scientifically equipped
to economically export
dependable recciving
and transmitting radio

apparatus

Send for the new
Centralab

Volume Control

Guide

THE 2nd edi-
tion, containing
much additional
information is now
ready . . . showshow to
servicemostold and allnew sets with
a mere handful of CENTRALAB
Volume Controls.

CENTRAL RADIO LAB.
929 Keefe Avenue, Milwaukee, Wisconsin

Here is 25¢. Send-me new VOLUME
CONTROL GUIDE
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FOR THE AMATEUR:

WEMBERK c::mnvnunfuu

MEMBER’S CORRESPONDENCE STATIONERY

Cne color (black) heading now being used at greatly
reduced cost to members.

Write vour radio letters on League stationery — it
identifies you.

Lithographed on 8% x 11 heavy bond paper.

100 sheets, . ........ e - 50c
250 8heetB. ... .v it $1.00
500 sheets. .... e $1.75

Postage Included

mcreacy wass masssenn o maner & & paey e
RTINS PRRA S A PR ortpenrd

THE AMERICAN RADIO RELAY. LEAGUE

HEADQUARTERS WERT HARTIORD, GONN. U % &

RADIOGRAM
e T e T le
T SARS_YRANE KSCOS THIS MESSAGE WAS RECEIVED

nireun magne tarron

14 KINTH STHERT ¥ W

XINDLY ADVISE PRESENT STATUS OF THE CRLENTAL TRAFTIC ROUTR RUNKING
FROR THE LLST COAST TO THE CRIENT STOP 18 W3CXL STILL A MEMRER OF
THIS CUAIN QUERY LATEST ROUTE MANAGERS DULLETIN MAILID TODAY 73

B L BATTEY
BT o = SRR
Rec'd
T .
E”m WBCOG THIWORTH, PITTSBURGH, EA. 3/26/31 »:54 P T WP
LA

Gt o T e

OFFICIAL A.R.R.L. MESSAGE BLANKS
Most convenient form. Designed by the Communica-
tiong Department of the A.R.R.L. Well printed on good
bond paper. Size 824 x T}4. Put up in pads of 100 sheets.
One pad postpaid for 35¢ or three pads for $1.00,

o EABAGE 0L
= o RA DI O G RAM
B ¥ AMERICAN RADIO RELAY LEAGUE
Lronr: Date:
5

MESSAGE DELIVERY CARDS

Neatest, sxmplest way to deliver a message to a near-by
town, On U, 8, stamped postals 2¢c each. On plmn cards
(for Canada, ctc ) 1c each, postpaid.

AMERICAN RADIO RELAY LEAGUE
WEST HARTFORD, CONN., U. S. A.

ON"I‘ARIO DIVIS[ON

()NTARIO SHOM, C D. Lloyd, VE4CB — VE3QB is
it the air daily, V) hdHB hax'gone back to zepp. VE3SAD and
VE3XL are on the air occasionally. VE3AR is Gperating
VE9BX, VE9BW is using a 250-watt érystal job. VESQC
is rearranging his lay-out. VE3FJ is having great results.
YE3GP has been active. VE3XA is going to return to
trafic. VE3SFB is experimenting with 56 mec. VE3BY and
VE3WA are new hams at Windsor. VE3IB is using a '45.
VE3AA i looking for & Toronto schedule, VE3GL is re-
building. VE3HC worked K4UG, and one English station.
VE3CE is going to rebuild duung the summer. VE3HA is
looking forward to inereased activity. VE9AL has taken to-
the air with his plane. VE3HN says all schedules off until
fall. VE3LM and VE3TM report. VE3GXK gets on for a few
hours each night. VE3BV has changed his QRA to 351
Keewatin Ave., Toronto. VE3Al is a new ORS. VE3ID is
using 14 and 7 me. for the summer. VE3CD has been busy
with exains. VE3TT is a new ham at 55 Lawrence Ave,
West, Toronto 12. The Western Ontario Amateur Radio

. Asgociation held another most successful annual picnic at

Waterworks Park, $t. Thomas, on June 21st, with between
forty and fifty members and ladies present.

Traffic: VESQB 1, VESHB 5, VE3GP 38, VESHC 133,
VE3HA 5, VE3AA 7 VE9AL 11, VE3HN 49, VE3GK 27,
VE3AU 177, VE3ID 7, VE3CD 172.

LATE AND ADDITIONAL REPORTS

KA1HR continues the splendid work. K7ANQ is Alaska's
one and only YL. W80K keeps bunch of schedules WIDOE
handled NNINIC traffic. -

Traffic: KATHR 553, KTANQ 79, W80X 68, W9DOE 90.

Midwest Division Convention
{Continued from page 36)

supplemented by & demonstration of a2 five-
meter ogecillator and antenna system. Meyer
Frieberg of Lincoln, Neb., followed with a talk
on carrier wave élimination in phone transmitters
and described an amateur transmitter incorporat-
ing sevéral unusual features.

Six-thirty saw the entire group gathered at the
Sheldon-Munn Hotel for the annual banquet.
Under the direction of ‘‘Roastmaster” Xerr
things kept moving at a lively pace. The speakers
included Mr. D. C. Faber, Director of the En-
gineeritig Extension Service; Prof. J. €. Jensen
of Nebraska Wesleyan University; C. M. Jansky,
Jr., formerly an A.-R.R.L. director; T. A. Hansen,
Junior Radio Inspector; Lt. H. P. Roberts,
Ensign C. H. Morgan, George Hansen, and
George Grammer. L. L. Lewis, a senior electrical
engineering student at Iowa State, demonstrated
a remarkable new power tube in a phone trans-
mitter, and successfully QSO’d a wise-cracking
Swedish amateur, much to the enjoyment of
the audience. The Swedish ham turned out to

"be Ben 8. Willis, Assistant Professor of Klectrical

Engineering. Then followed the two time-honored
institutions of amateur radio conventions-—
distribution of prizes and the liars’ contest. The
latter brought forth some noble efforts, with
Professor Jensen’s corn story being adjudged the
“tallest.”

The second day’s program opened with a talk
by Prof. Jensen on the development of trans-
mitting and receiving sets from the early days of
radio to the present time. Mr. Jansky followed
with a paper on broadcast siation coverage and
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Sendmg Is EASY

With the Easy-Working

Genuine Martin No. 6
NeWwW VIBROPLEYX

Reg. Trade Marks: Vibroplex; Bug: Lightning Bug

The smoothest, in Clolorn
easiest - work- G”i:;

ing bug on the ¢
market. Easy

to learn. Easy §
to operate.

Red

Colored, $17. Nickel-
Plated, $19

Improved
MARTIN
Vibroplex

Black or
Colored, $17

Nickel-
Pl:ted . §19

Special Martin Radio Bug —
Constructed Contact Points for direct use without

lixtra large, Specially

$25

Black or Colored,

Old Vibroplex accepted as part payment
Remit by Money Order or Registered Mafil

THE VIBROPLEX COMPANY, Inc.
" 825 Broadway, New York City
Cable Address: “VIBROPLEX' New York

relay.

000000000000000000000000000000000000000000000

TRANSFORMERS

3 KVA 3 phase 1500 —2000 v, eachside ..........0.. .. $65.00
700 watt 1000— 1500 each side .......0vuvunne vaaeees 14.50
250 watt 500— 750—1000 each side
unmounted $10.00; mounted $11.50

innati
Yale Unig&rtleitzo Ié‘;‘.':?'li‘w of.Cmc 8t W UAn]iireEs}g of North Dakots,
are satisfied customers
'WICES FRANK GREBEN
1917 So. Peoria Street, Pilsen Sta. Chicago, I

TRANSMISSION CONDENSERS
' ‘ Send for interesting data and price sheet on
Transmission Condensers with working
voltages up to 3000 D.C. for use with the
following tubes: 203A, 2044, 210, 500W,
k*‘ P Z 851, 852, 860, 865.

CORNELL ELECTRIC MFG. CO.
Long 1sland City New York

BECOME A RADIO OPERATOR

See the World, Earn a Good Income,
Duties Light and Fascinating

LEARN IN THE SECOND PORT U.S.A.

Radio Inspector located here, New Orleans supplies
operators for the various Gulf ports. Mosf. logical location
in the U, S A. to come to for training.

Qur students qualify for the various branchcs of radio.
Runs to all parts of the world Positiong Aghore and Afloat.

ew Course in Radio Servicing and Repairing. Special
Courses. Day and Night Clagses. Enroll any time, Oldestand
Largest Radio School in the South

! Literature on request.

GULF RADIO SCHOOL

844 Howard Ave. New Orleans, La.

"10°11°03
USE

TRANSMITTING
GRID LEAKS

and other Vitrohm Resistors and
Rheostats for radio are listed in
the revised circular 507.

Send for your copy today

WARD LEONARD ELECTRIC CO.
Mount Vernon, N. Y.

‘ ,‘AKRKT}?{MH

*4 We woauNg

Akra-Ohm

Wire-Wound
Resistors

are carefully designed to insure an accuracy of one
per cent and a constant permanency of calibration.

They afford an inexpensive means to build test
equipment for the measurement of resistance voltage
and current with accuracy, and are sold by us either
gingly or in kits for those who desire to build their own

Capacity Bridge
Wheatstone Bridge
Multi-range A.C. and D.C,
Voltmeters

We have prepared separate Bulletins fully describing
the construction and use of the above céircuits, If you
will write us which ones you are interested in, we will
gladly send copies without any obligation on your part.

Address Dept, C,

Shalllerass Wag @mmm)almm

Awavs '|
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Jewell Radio Company

POWER "races ~ A SPECIALTY

SUPPLIES
Exclusive Eastern Distributors for

PURADYNE PRODUCTS
Reg. U.S. Pat. Of.

The PURADYNE plates supply transformers have been
designed so that they may be adapted to the most com-
mon apphcat_mns in rectifying and transxmttmg circuits.
The primary windings are designed for operation from a
60-cycle 110~115-volt supply. All units are designed for
continuous operation at full load. The insulation test at
a potential of 10,000 volts insures satisfactory operation
under all possible conditions.

(,at Qut Put Voltage Filament Voltages H at-  Price

No.
80" 2500-0-2500 - %o s13.00
[ 130001500
50 | 1300-0-1500 S 500 $9.50
| 1000-0-1000
19 TSI 7MV.ceTsvoee 328 $s00
9 GO00-600 300 §5.00

TV
45 375-0-375 2‘4\’ ct-23§V. &t. 5V. 100

PURADYNE 250-mil choke 30 Henrys 110 ohms d.c.
regigtance in metal case with stand-off insulators. . .$3.00
PURAD E 30 {Henry 125-mill choke 260 ohms d. %
eSlBEANCE . .\ e
PURADYNE 30 Henrys double choke as above. sl 75
PURADYNE filament trangformers 10,000V, insulation in
metal cases with stand-off insulators: All gparanteed for
one year against any defects. ALL CENTER TAPPED,
7)'§V 12 amps for 8668, ..o iiavrnsarsrrnsara $3.50
V. — 6 amps for 210s, 250s, 281s
OV. ~ 714 amps for 203As, 211s, 852
BV, ~ 2(1 amps for 872s .
12V, — 10 amps for 204As, 2i2Ds $4.5
PIJRADYNE special hla.ment transformers 2-7 V. ¢.t. at
4 amps each winding, ......... ... ... .. 0 . $4.00
PURADYNE 002 000 V. plate blocking condensers with
SLAnA-Off INSUIAEOIR. o ¢ v v s s wvreoarnsernss s, .7
WLbTERN ELECTRIC 1 mid, condenser 21AA 750V. asco
r\(,ME PARVOLT 2 mid. 1000V. working unmounted
condensers but sealed in paraffin, guarante: $.75
FARRAND 1 mfd. condensers 400V., . ..., . ... $.20
PURADYNE guaranteed trangmitting filter condensers
metal cased with stand-off insulators. All condensers
rated at continuous working voltage:

Cupagity 1000 volis 1300 wolts 2000 volts 3000 volts
1 mid. $1.25 $2.00 §3.00 $6.00

2 mid. 2.00 3.00 5.00 12.00
3 mid. 2.50 2.50 0.50 28,00
+ mfd. 3.25 5.50 9.00 36.00
PURADYNE 200-watt center-tapped transmitting grid-
leaks in metal cases with stand-off insulators:
5,000 ohms $1.75 20,000 ohms 53 50
10,000 2.00 30,000
15,000 - 2.25 50,000 M 3 75

OHMITE 150-watt gridleaks -— 5000; 10,000 ohms. 11,000
onhms; 16,000 ohms; 17,000 ohms; 71 600 ach...... 8.

PURADYNE rmcrophone transformors dcrugned to Bll the
needs of broadcast stations PA syvstems, etc. The fre-
ciiency characteristics are exceptionally flat through the
entire audio frequency band. Primary can be supplied in
100~ or- 200-ohm impedances; secondary impedance
%UOSIOO in nedt shielded cases, single butf.on $1.75 —
dotble button. ... o, i

PUR, ADYNF. rmke stands: fable model $2.00; Hoor model,
adjustable to eighty, statuary bronze finigh........ $3. 5'0

THORDARSON power supply for 210 transmitter sup-
plies 700 volts of plu'c d .c. current, Also has 734-volt
filament c.t.— L34V, 234V. completely wired and
shielded in metal case ........................ $15.00 .

NOTE: JEWELT, carries the most complete line of power
amplifiers and PA systems in the ¢ Send for llterature.

hFRR NTI three-stage power amplifier uges 1-227, 2-2163

2-2508, 2-281s. This awplifier is completely v.u'ccl vath

lPad shielded wire and has an undistorted outputs% ‘1)6

watts
WEBSTER R-250 three¢-stage resistance coupled amplifier
using a 250 output tube. This amplifier gives the rlarity
and frequency response only possible with a resistance
coupled amplifier can be supplied with microphone input
transformer o request. . . ...l aa s $25.00

SAMSON PAM AMPLIFIERS, NEW; PAM 16 u7se5'3
PAM ses, 25 4 List $175.0
W. E. 211E 50 Watt Tubes Guaranteed, 38

WESTERN ELECTRIC 211E 50-watt tubes guara.n,;ge‘si‘i
We Can Supply Anything—At Jewell's Prices—Ask For It

Include postage with all orders and 209, deposit
against C.O.D. shipmenis

Jewell Radio Company

58 Vesey St., Dept. 8., New York City

field intensity meagurements, illustrated by lan-
tern slides. After a shott adjournment for lunch
the meeting was resumed with Lt. Roberts on the
floor. He spoke interestingly of his experiences in
the Philippines with PIITHR and his subsequent
travels in China and Japan visiting amateur
stations. Mr. Hansen, who had been busy giving
license examinations for the two days, then told
the audience something of how the amateur
appears to a radio inspector, and emphasized
the necessity for frequency observance. Prof.
G. W. Fox of Iowa State College followed with a
talk on quartz erystals which gave the gang some
new light on this subject. Carl Menzer, Director
of WSUI, the lowa State University Station,
finished the technical part of the program with a
rapid-fire talk on modulation, illustrated by
lantern slides of oscillograms showing what
bappens in phone transmitters when things
aren’t adjusted right. The remainder of the after-
noon was spent in an inspection of the engineering
department of the college. This ended the con-
vention program, but the rag-chewing kept on at
a great rate for hours afterward.

Much appreciation is due Mr. Faber for the
codperation of the Engineering Extension Service,
to the Campus Radio Club, Director Kerr, SCM
Hansen and the others who worked to make the
convention the success it was. Those who were
there this year will not want to miss it next.

i (AR ER

~ An Inexpensive Temperature Control

Crystal Oven
(Continued from page 49}

provided to house it, the protruding end of the '
thermometer, and the thermo-regulator. :

The heater units are a 50-watt bulb and a 25-
watt bulb. Since it is impracticable for the ama- ;
teur to have a crystal oven operating constantly,
because of the cost, a 50-watt lamp bulb is used
to raise the temperature quickly to 45° (. If
your purse can stand it, it is better to have the
oven in operation constantly and bring up the
temperature more slowly. After the &0-watt
bulb has raised the tf\mperat.ure to 45° (. it is
switched off and the 25-watt bulb is switched on
to keep the temperature at 45° C. The 50-wait
bulb raises the temperature to 45° (. in about 8
minutes. The heater circuit is shown in Fig. 2.

Since the small ““angle” thermometers cost at
least $5.00 a large Centigrade angle thermom-
eter ( 10° to +50° C.) was provided and cost
but 75 cents.! In order to reduce the arcing at
the thermo-regulator contacts a 0.25-ufd. con-
denser iz connected across them. Without it
arcing is likely because the contacts open and
close very slowly.

The chief reference used in the construction
was the December, 1930, Proceedings of the
I.R E.

t Henry Hiel Chemical Mfg. Co., 8t. Louis, Mo.
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Guaranteed New Radio Bargains

Aero Shortwave Converter Superheterodyne. Converts your
AC or DC radio set into a short wave superheterodyne 15 to 200
“meters $
tAuto Radio — Uses 3-224, 2-227 tubes and 1-245 Power tube,
single dial, tremendous volume Compact. Fits any car,

; | guarantee this set to pull in stations within a radius of 1000 mll&s
' and that it will deliver the volume and tone gualities of an Electric
set, or your money refunded....oiiivisiin i ciaiiaisaann $20.00
‘International Microphone — Two button for public address,
systems and transmitters. Speech or music $9.75
Complete Phone and CW Transmitter 15 to 30 Watts, $39.50
: Including tunéd plate, tuned grid oscillator with provision for
- crystal control, Wired for one or two UX 210 tubes. One or two
-UX 250°s as modulators, two gtages of speech amplification.
Mounted in beautiful two-tone Walnut cabinet. Has ample space
for AC power supply. Price includes one Stromberg-Carlson
' microphone.

‘Power Supply Unit for 15 to 30 Watt Transmitter $19.75. Will
deliver 600 volt 150 milliamperes for plate current, Has filament
‘for 281, 210, 250, 277, and 226 tubes,

v World Wide 2-Tube Short Wave Recelver. $11.75. A two-tube
receiver in a begutiful shielded metal cabinet., Anideal all around
‘set which will give loud speaker reception on many stations, Very
ﬂs,xxble in tuning. Complete with a sct of 6 clip-in coils, Covers

4 to 550 meters. Can be used with any standard base tubes.
Tubex UX Type, 30 day replacement guarancce, No, 210, $2.25;
‘No, 250, $2.35; No. 281, $l 280, 95¢; No. 245 $1.257 No.
224,'$1.255 No. 227, 75c, o. rs 68c3'No. 171,
:Low Power Transmitter, adaptable for phone or ccde With
‘plug-in Coils. o vt i it i s $14.75

:Short Wave Sets, one tube complete with 5 coils, 14 ttos ssg

B T
Stromberg-Carlson telephone transmitter on desk stand, $2.75
'B_Eliminator, Dry. 180 volts, will operate up to 10-tube set,
with 280 tube, fully guaranteed . .. ... . oviiiiinaiinn . $6.75
‘AG-A. B. C. Power Packs, completely assembled $8.75
250 V. B, also has A. C. filament for up to 9-tube set. Can bhe used
.as B eliminator. Make vour battery set all electric, or build your
A, C.'set around this pack. 280 tube for this pack, 95¢ extra,
' Aero Hi Peak Audio Chokes for your shortwave receiver gives
_the peak amplification which is many times greater than you get
with just ordinary transformer amnplification....... v $3.00

ORDERS SHIPPED PROMPTLY

CHAS. HOODWIN CO.

4240 Lincoln Ave. Dept. K. 8 Chicago, Ilinois

PHOTO-ELECTRIC CELLS

BURT STANDARD SODIUM 1
PHOTO-ELECTRIC CELL

This is our standard photo-electric cell
which has regularly sold at $20.00 and
carries our full guarantee. Offered for a
limited time only at $10.00. Fully described
in Bulletin No. 271. «lso made on special
order in fused guariz.

SELENIUM CELLS

Special odd lot of selenium Bridge-type
cells. In general slightly noisy for talkies
but suitable for a wide range of experi-
mental work. Resistances varying from
10,000 ohms to 1 megohm; light to dark
ratios range from 1.25 to 5. Odd lot price
$5.00; special, selection to specification
%10.00.

R. C. Burt Scientific Laboratories
890 E. California St. Pasadena, California

UNIVERSAL MICROPHONES
12 Types— A Complete Line with an
Outstanding 3- YEAR RECORD
for Every Possible Use. . . . Also
Accessories for Every Need. . . .

“HANDI-MIKE”
Maximum volume. Minimum hiss.
Scientifically damped. Truly natural in
tone and the most rugged microphone yet
devised. No delicate parts to be damaged if
dropped, jarred or roughly handled. For
a.nnouncmg, transmltung or home record-
ing. Qur engineering department is at your
service,
New catalogue covers 12 models from
$5.00 up.
Write for our complete catalogue

UNIVERSAL MICROPHONE CO.,Ltd.

1163 Hyde Park Bivd., Inglewood, Calif.,U.8.A.

TELEPLEX not only teaches oode——lt keeps you in ex-
pert trim, steps up sendi: nd receiving speed,
and improves accuracy. TELE ’LEX is the Master T'ea~
cher. llsed by U.S. Government and
{eading schools.

. Write for folder Q-8
TELEPLEX CO.
76 Cortlandt St., New York

When you think of
PENTODE or VARIABLE-MU
remember these few FACTS:

PENTODE FACTS

1. The first output Pentode Tube was intro-
duced to America by Arcturus.

2. Today’s Pentode circuits are based on the
characteristics of these Arcturus PZ Pen-
tode Tubes.

B+ Arcturns has had more than one year’s
lead in building Pentode Tubes, dating
back to November, 1928,

VARIABLE-MU FACTS

¥. Arcturus collaborated with the inventor
of the Variable-Mu Principle in introduc-
ing and commercializing the 551 Tube.

2. The important Variable-Mu characteris-
tics of leading tube manufacturers have
been ehanged o meet the characteristics
of the Arciturus Variable-Mu Tube.

3+ Modern Variable.-Mu circuitsare designed
for the characteristics introduced by
Arcturas for the 551 Tube.

Watch Arcturus for thelatestin tubes, sure to give

exceptional performance ineverytypeofreceiver.

Send for Technical Bulleting giving complete performance data on
the Arcturus Type PZ Pentode and the Arcturus 551 Variable-Mn
Tube. Arcturus Radio Tube Company, Newark, N. J., U. 8. A.

ARCTU RUS

“The TUBE with the LIFE-LIKE TONE”
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HAM-ADS

(1) Advertising shall pertain to radio and ghall be of
nature of interest to radiv amateurs or experimenters in
their pursuit of the art.

{2) No display of any character will be accepted, nor can
apny special typographical arrangement, such ag all or part
capital letters be used which would tend to muke one adver-
tisewent stuud out from the others.

(3) e Ham—Ad rate i8 15¢ per word, except as noted in
D ,-.graph (6) belo
Remittunce ln full must aecompany copy. No cagh or
cont ra.ct discount or agency cormission will be allowed.

(9) Closing date for Ham-Ads is the 256th of the second
month preceding publication date,

(6) A speclal rate of 7¢ per word will apply to advertising
which, in our judgment, is obviously non-commercial in
nature and Is placed and signed by a member of the Ameri-
can Radlo Relay lLeague. Thus, advertising of bona fide
surptus equipment owned, used and for sale by an individual
or apparatus offered for exchange or advertising inquiring
for special equipment, if by a member of the American Radio
Relay League takes the 7c¢ rate. An attempt to deul in ap-
paratus in quantity for profit, even if by an individual, is
commercial and takes the 15¢ rate. Provisions of pa.ragmphs
(1), (2{ (4) and (5) apply to all advertising in this column
regardless of which rate may apply.

8
oo
]

PLATE power for your set, the very heart of its performance.
For quietness, DX ability, life-long permsanence, sbsolute de-
pendability, loweat ultimate cost, no other plate source even
approaches the achievement of an Edison steel alkaline storage

battery. Built painstakingly; every joint pure nickel, upset
electrica v welded. Genuine Edison Electrolyte. Our fiat de-
seribeg complete batteries, construction parts, enameled aerial
wire, silicon steel. Available immediately, filament and plate
transformers for the new 872-868 rectifiers, complete plate power
units, Rectifier Engineering Service, 4837 Rockwood Road,
Cleveland, Obio.

THI finest in radio for amateur, broadcast and marine. The
most modern short~wave receivers. Four to ten tube designs.
Radiophone CW transmitters of any power or type. We m
complete line of apparatus, including speech amplifiers, filter
coils, inductances, power units, etc. Any special apparatus, de-
gigns, built to order, using your parts if desired. Prices on re~
quest. New bulletin lists complete line of apparatus. erte for
copy. Ensall Radio Laboratory, 1527 Grandview St., 8. E.,
Warren, Ohio.

WHOLESALE discounts. Approved parts. $50,000 stock.
Over four pounds, catalog, circuits, data — 50¢, prepmd (Out-
e U. 8. -— $1.00), Weekly (new items, test reports) bulletins
’() weeks — $1.00. Experimenters 56-page house organ —
25¢, prepaid. Kladag Radio Laboratories (Established 1920 —
over 4000 radiowise customera), Kent, Ohio.
LEARN Wireless (Radio) Morse telegraph. School, oldest and
Iargest; endorsed by telegraph, radio, rall way and government
officials. Fxpenses low — can earn part. Catalog free. Dodge’s
Institute, 7 Wood St., Valparaiso, Ind,
TRANSFORMERS made to your order. High quality, moderate
prices, quick service. Write for quotations, Specify voltages,
currents (or wattage) and frequency desired. Baker Engineering
Laboratories, 2131 Curdes Ave., Ft. Wayne, Indiana.
QUARTZ, direct importers from Brazil of best quality pure
quartz suitable for cutting into Piezo electric crystals, Write us
for full details. The Diamond Drill Carbon Co., 720 World
Bidg., New York City.
CRYSTALS accurately ground from finest quality Brazilian
quartz. Ciuaranteed to oscillate. All frequencies. Can also
furnish oscillating blanks and crogs sections. Guaranteed free
from twinning. Prices attractive. Write us for full particulars.
Premier Crystal Labs., Inc., 74 Cortlandt St., New York City.
00D crystals. WODRD, Herbert Hollister, Merriam, Kansas,
CRYSTALS; hxghesb quahty power—type crystals scientifically
manufactured. Fully tested. 0.1% calibration. 1750, 3500-ke.
band crystals on your ap, roxunate specified frequenuy $5.50,
Kully guaranteed iate delivery. Bliley Piezo-Electric
Company, Masonic I‘emple Bldg., Erie, Penna.

WANTED — 107350 dypamotor. W4ADL,
OMNIGRAPHS, - Teleplexes, " transformeis, receivers, su er-

heterodynigs, transmitters, wasps, meters; Vibroplexes, 50s, 75s,
E«‘Iikla Bought, sold, traded. Ryan 1adio Company, Hannibal,

SILVER- Marahall 7268W 11 tube short wave super £139.50

list. Net $8D.00 to amateurs. 11 tubes $10.50 net. Write for best
rices on all Silver-Mar: hall apparatus. Radio Inspection
Service Clo., 26 Allyn 8t., Hartford, Conn.

MAGNAVOX telemegafone, with 21-inch speaker. Three-stage

power arplifier, Six Western Electric 216A tubes. Best offer.
James A. McCullough, Harrison, Ohio.

WANTED —- generator only. Speed about 1750, 1000 to 1500
volts, 300 mills, also two 50 watters. W5BDC, Box 977, Burk-
burnett, Texas.

QSLls, two color, 00¢ hundred. Free samples. WODGS, Jr.,
Jamestown, N. Dak,

WANTED:=* Will pay cash for low or mediutu powered radio-~
phone xm.ltter, complete — if priced right. Send dope and pic-
tures to George Maxey, Tulare, Calif.

TYPE 852 seconds (slightly defective) $7 while they last. Also
first grade 211s, 845s and 8668 at 2 considerable saving. All
tubes brand new, and guaranteed. Vacuum Tube Exchange,
Ridgefield, N, J.

CONDENSERS: oil impregnated, fully mounted, 4 mfd. 1500
d.c. working voltage. Guaranteed. Individually tested at 2000
volts d.c. $2.25. Five for $10. W1VC, Richard Baer, 70 Ontario
8t., Pittsfield, Mass.

SELL two sereen-grid receivers; sell or trade surplus equipment,
WIAQW, Robert Rowe, Lewmton. Maine.

SELL — Aero tuner, $10. REL condenser I87E $2. Brass key $1.
Thordarson eliminator pa.rts. 400 volt 8-M coils. Ralph (. s
Newport, Maine, W1AQY

RADIO Shortkut $2 down-— 33 when satisfied. Users read 25
quickly, easily. WSBauer reports; ** Raised from 12 to 30 spare
time few days.” Dodge, Box 100, Mamaroneck, New York.
DRESS up. Send dime for samgle Formics name plate engrmed
with your call. Weston, Amer-Tran at regular discounts. George
Carson, Iowa City, Ia.

COMPLETE a.c. s.g. ham band receiver, $25.50. W9DKF,
Peoria,

QSL cards, message blanks, stationery, Samples free. WIBEFE,
WICKAs customers can duplicate their QSLs from W1BEF,

ﬁaARN wireless. Hasy terms, Radio Bureau, Winchendon,
as

CRYSTALS — guaranteed 1750-ke. band, $8, 3500-ke. 39,
7000-ke, $12. Accurate to within .1 of L percent WaNK, Box
106, Villa Park, New Jersey.

QSLs, radiograms, wall cards, W8DED, Holland, Mich.

SELL or trade — Acme 500 watt plate transformer, Acme choke
30 Henry 300 milliampere capacity. Other surplus ham appa-
ratus. Write Hosea Decker, Delaware, Ohio.

SOME of our bargains — Brand new ROCA 210s, $3; 250s, $2.75,
Write for ham list, E. Ewing, Jr., 29 S. LaSalle St., Lh.tca;zo, il
SELLING out — transmitters $10-%25, Receivers $9 to #40,
Tubes, everything. Write W5ZZF, 504 ’Leland Topeka, Kans,
4000V. 2 ampere four-commutator motorgenerator, S-phase
drive, %2 1 ampere, two-commnutator motor~
generator, .5—pha.aa drive $450. 00; 1000V. 4 ampere, two-com-~
mutator motor generator, $§125. ()0 1000V, 300 Watt two-beari
motorgenerator, $85.00. ¥4 Hp. repulmon induction 3500 spﬁ
motors, $16.50. Many other units in stock, also raotors, rotary
converters, etc. Queen City Electric, 1734 Grand Avenue,
Chicago.

PANELS — hard rubber, !4 inch, sizes up to 2ix54, $1 one
hundred square inches, Cash. WSBDG-VVSBDR 315 W, Malacca
St., Akron, O

QSLs — 250 t'or ‘o"l 50. W4AXKS, Monroe, N. C.

SELL two nearly new 8528 and new 211, Want Westinghouse
204, WOERU,

(J5Ls, 00¢ a hundred, two color., WYDGH, 1816-5th Ave., N.,
Mmueapoha, Minn,

100-ke. Quartz Bars: Build your own frequency standard. Each
bar guaranteed to ocscillate at 100,000 ecycles, $3.00. Data
included. Immediate delivery. Bliley Piezo-llectric Company,
Masonic Temple Building, Xrie, Penna.
SELL 1 Silver Marshall shortwave superhcterodyne converter
No. 738, $30. James . Quinn, 150 8. 13th St., Newark, N. J,
CRYSTALS: C&R crystals are the last word. Precision ground,
pohshed clear — not milky, calibrated .1Y,. 1608 $5.50 — 808
§8.00 — 408 $11.00. Also holders, blanks, grinding compound,
frequency meters. C&R Crystal Labs., Box 471, Nashville,
Tennessee,
PILOT K-111 ABC power pack. N. C. Ray, Apollo, Pa.

FOR sale — one complete 210 station, $40. erte for particulars.
J. Dickinson, 637 Abbotsford Rd., Kenilworth,

i\:\%}:é (1):uy ad July QST for bargain list of transmitting tubes.
POWER crystals: Guaranteed excellent oscillators. One inch
square sections of your approxxmate speuned trequency 1715
aud 3500-ke. bands, $5.50; 7 ke. $10; plugin dustproof
holders, $3. Frequency precision .1%. Precision Piezo Service,
427 Asia 8t., Baton Rouge, La.

POWER precision crystals: Guaranteed. 3500 ke. $10; ¢.1715 k.c.
$7.50. Want trades. K & H Labs., 3327 College Ave., Kansas
City, Mo.

RECTOBULBS prepaid R3 $7.50, R81 $4.25; Power crystah
$4.75; Ward Leonard AC reluys to kev two circuits 559 25%, off

on Jewell REL, Leach; 80% on Cardwell; 35% on hordaraon,
’oangamo, Biemens, Universal. Any other apparatus ab big
discounts. Henry's Radio Shop, Butler, Mo.

BROADCAST double button microphone for saIe chpa, Origi-

nal cosy $75, Sale price $25. Guaranteed by manutacturer, | NEW WHR211E Oty watters in original cartons %15, WE212Ds
G, A, Kelly, Longview, Texas. $35, WE387 double button mikes $25. WOARA, Butler, Mo.
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SELL or trade: All types of RCA and WE tubes, MGs, dyna-
motors, transformers, condensers, meters, Vi 1bro§)1exes. Omni-
graphs, receivers, other equipment. WOARA, But, er, M

Q51 cards, message blanks, wall cards, stationery, etc. Hillerest,
Ctanesvxue, Penna.

CRYSTALS — ground to your specified frequency in 80 or 160
geter bands. C.0.D. $4.50 each. QRG Crystal Labs., Roseland,

TUBES — Transmitter tested. 25 watt SX-210 oscillators $1.92;
8X-250, SX-281 $1.49; JY-247 $1,15; JX-233 $1.65. Mercury
Vaporrecmﬁers PX-280-M $2. 45; CX-281-M $2.95; CX-866 34.85
Full-wave I‘ungam $1.25, Standard makes. Replacement guaran-
tee. *' Fifties'’ rebuilt, R C A $15.00, W.E. $13.50. Howard Tube
Bervice, 5508 Fulton -St Chieago,
WANTED —- transmitting and mercury arc tubes, WOD WA,
ODD parts and tubes cheap, WODWA,

ESCO generator — type L323, 34 kw., 1000 volt, ouble com-
mutator, with frame and couphngs for a.c. or d.c. motor. Fine
condition. First fifty bucks takes it. 1. Runnells, 236 N. Gratiot
Ave., Mt. Clemens, Mich,
CRYSTALS, one inch round x cut power xtal unconditional
g‘uarautee. $7 Square y cut $5. Finighed bhm ks x of y cut $2.
‘ood W. E. 211 tubes, $7.50. WSAKW, R. L. Tedford, 1804
Waltham Ave, College Hill, Cincinnati, Ohm

CG 1162 tubes, ag recommended for ultra high frequency trans-
mission in June QST fifty cents each, All new and in perfect
condition. Also usable in place of 210. Renmo Tube Company,
115 Newbury Avenue, Atlantic, Mass.

FOR sale — complete stock genuine Sonora radio parts includ-

mg transformers, condensers, ete. at sacrifice prices, Many items
37 adaptable for ttansm.lttmg power units. Write for prices.

Kessel & Rummel, Saginaw, W Michigan.

SELL or trade peppy gower crystals, holders, some parts.

W9DOQ Route 1, Dulath, Minn.

SALE -1, ¢, Pilot Wasp with ham bands §

dial. An FB job. Complete with tubes $22.

Douglas St., Wenatichee, Wash.

HARTLEY xmtr and power supply with meters, $15. Pilot d.c.

superwasp $18 with tubes. 1200 volt power supply with filter,

$35. Push-pull 7N7 100 watt 80 meter xmtr, $20 with milliam-

meter. W. C. Spicer, (W1AAM), Groton, Conn

QBL cards, two colors, $1 per hundred. Free samples W8DTY

257 Parker Ave., Buffalo, N. Y.

CRYSTALS, topnotch quality, moneyback guarantee. Your

approximate frequency, $5.25, Finished blanks, $3. Precision

holders, $2.25. H. Soltau, 400 East 180th St., New York City.

RADIOPHONE W3AKX for sale cheap. 250 watt 100 percent

modulated crystal controlled. Write for price to 3747 Derry St.,

Harrisburg, Pa. §

QSL cards, stationery, etc. WSA XD, Smethport, Pa.

SELLING out — xmitting tubes, meters, high voltage filter

condensers, List. Barton Cartozian, 1417 Sherman Ave.,

Evanston, Ill. -

| " QR A SECTION

50c. straight with copy in following address form only:
WIALH — Louis A, Giamareo, 11 Free St., Milford, Mass.
W2BPH-W2BUL — Sydney V. Jones, 60 L 4th St., Mount
‘Vernon, N. Y.’

W3BUX — K. Foster Hammonds, Corner of Franklin and
Montgomery Ave., Rosemont, Pa.

WB5AEY — Roy E. Daniels, San Benito, Texas.

WIMK, A.R.R.L, Headquarters °
R. B. Parmenter, Chief Op. “rp”
The following ca.lls and personal sines belong to mem-~
bers of the A.R.K.L. Headquarters gang
WIAKW-WIKP Clyde J. Houldson “oh.”’
WIBAW R. 'I'. Beaudin “rb.’
WIBDI F. E. Handy **fh.”
‘W1CBD- \VJYZF (‘lmbon B. DeSoto “*de.”
WIALJ. J. Lamb “jim.’
WIDF GGeo. Grammer “hg.”
WI1EH K. B, Warner ‘' ken.”
WIES A. A, Hebert “*ah.”
WI1FL G. Donald Meserve “dm."”
WISZ—WIBIZ C.C. Rodunon “rod.”
WIUE E. L. Battey "'ev.’

read well over
. W7ACQ, 534

Massachusetts Radio and
Telegraph School

| -
18 Boylston Street, Boston
Send for Catalogue

Tel. Hancock 8184 Established 1905

—Guaranteed Bargains!—

MONEY RETURNED
IF YOU ARE NOT SATISFIED

ROYAL HEAVY DUTY TRANSFORMERS

Powerful and sturdy! Carefully constructed of the hest
materials, Guaranteed for one year against any
defect. Mounted.

2000 and 1500 each sxde of center-tap, 800 Watts, 2814
ibs., $13.25; 1500 and 1000 each side of center-tap,
375 Watts, 19 Ibs., $9.65; 1500 CT, 734 CT, % and
24 CT, 275W 14 lbs. $6.45; 1200 CT, 734 CT,

}'ﬁ and 234 CT, 200 W., 11 lbs., $5.85.

Filament: Lo 25pletely shlelded in metal containers, 214V-
124 — $2. 734V-6A — $2.75; CT.,
$3.20. 10V 8A — $ .95 (‘T $3.40. 214V- 4A and
248V-12A — $2 75 CT., S’% 20 214V-10A and 10V-
<A—-—$ 4.50 , $5.25, %V 3A and 74V-6A
$4.15; CT., 34 95 714 Volt, 3 Amp. (LT) and 7%
Volt, 3 Amp. (Not CT.) . v s eaaninnsnons K

ROYAL 30 Henry, 300 Milliampere Extra Heavy
Chokes. 80 Ohms. 18 lbs. -— $8.65. 15 H, 300 MA.
750hms. 734 Ib8. v v vt $4.15

ACME Chokes. New Open frame mounting, Very neat.
30 Henry, 200 MA, — $3.65. 20 Henry, 300 M?S -4»;

SPECIAL 30 H., 200 MA. Chokes. Very rugged. .$2.45

RCA Double, Two 30 H, 125 MA. Chokes in heavy
metal case. 1500-Volt insulation. 6 Ibs, Special. .$1.85

GENERAL ELECTRIC 5 H, 1000 MA. Heavy Duty
(,hoke in metal case, 5,000 Volt insulation. 25 Ohm.
1 lbs. Three for §7.25. Each............ ... $2.65

AUGUST SUPER-SPECIALS

RCA Metal case containing 6 to 10 Mfd. of 800
Volt condensers and a 15 H, 60 MA. choke, 60c

- RCA 334:1 Audio or 1:1 output transformers, 25¢
Eight bakelite binding posts on strip........12¢

RCA VICTOR. 150 Watt. Supplies 650 volts center-
tapped 214 CT, 234, 144, 1%4; and 5 CT. Our Price
$2.15

ZENTH ZE-7 Power Supply. Delivers. 800 Volts of
rectified AC all ready for filtering and filament for
210, 227's and 226’'s. In metal cabinet, Build your
AC set or amplifier around this superior unit! Original
cartons. Uses 281 tube. Only..........ovvens $6.25

TUNGSOL Metal cased, 2, 2, and 2 Mfd. 1250-volt
L [ $2.95

SPECIAL Microphone Transformer for double-button
mikes. Can also be used for single, Lowest price for a
real mike transformer. . ... .. ..vevuraaaneas. $1.25

BRISTOL Double Button Microphone Transfonﬁess!;

ROYAL Porcelain stand-offs, Black or white, sli)%zo

W.E. 100-Ft. No. M4C Mike Cables. Special....$9.75

FRE

Because of the high cost of handling, we cannot accept
orders under $2.50. Deposit required

HARRISON RADIO CO.

189 Franklin Street  Dept, T New York City

Send NOW for our new
BARGAIN BULLETIN

Say You Saw 1t in QST — 1t 1dentifies You and Helps QST

93




To Our Readers
who are not

A.R.R.L.

members

QULDN'T you like to become a

member of the American Radio Relay
League? We need you in this big organization
of radio amateurs, the only amateur associa-
tion that does things. From your reading of
QST you have gained a knowledge of the
nature of the League and what it does, and
you have read its purposes as set forth on
the page opposite the editorial page of this
jssue. We should like to have you become a
full-fledged member and add your strength
to ours in the things we are undertaking for
Amateur Radio. You will have the member-
ship edition of QST delivered at your door each
month. A convenient application form is
printed below — clip it out and mail it today.

A bona fide interest in amateur radio is the
only essential qualification for membership

AMERICAN RADIO RELAY LEAGUE
West Hartford, Conn., U. S. A.

I hereby apply for membership in the
American Radio Relay League, and enclose
$2.50 ($3 in foreign countries) in payment of
one year’s dues, $1.25 of which is for a subscrip-
tion to QST for the same period. Please begin
my subscription with the issue.
Mail my Certificate of Membership and send
QST to the following name and address.

P E L R T I P i B S A P
P R I I R X AR NI

O A R I I R R I I IO

Do you know a friend who is also interested in
Amateur Radio, whose name you might give
us so we may send him a sample copy of QST?

R R I A I I S T AP SR AP I AP Y

Thanks

For Your Convenience
QST’S
INDEX OF ADVERTISERS
IN THIS ISSUE
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Follow the Direct Road to SUCCESS

Do you want a better position and a larger pay envelope? There is just one way to
win success— be head and shoulders above your fellows by gaining a broader basic
education. Mathematics is the basis of all education. Not a day passes in which
yvou do not have to use mathematics in your work, Do you make vour own cal-
culations, or are you handicapped by your inability to do this work yoursclf?
Here is the whole secret of success. This is why mathematics is taught in
every school and college. A thorough knowledge of it makes clear so
many things which are puzzling you today. Do not let another day pass
without doing something to improve your knowledge of mathematics.
But how can you obtain this knowledge? By going back to school or
college, or taking an expensive correspondence course? You need do neither!

At Last! Mathematics Self-Taught, This Simple, Easy Way!

Now you can take advantage of this easy method which has been worked out
® by an expert for those who do not wish to give the time and money required

by other methods of mathematical study. A very simple and extremely
interesting group of books hag been prepared for you by a man who has devoted
his life to teaching practical men the fundamentals of this important subiject.

MATHEMATICS
FOR SELF STUDY

~
By J. E. Thompson, B.S, in E.E., A.M., Dept. of Mathematics, Pratt Institute, Brooklyn

These books start right from the beginning with a review of arithmetic that
gives you all special short-cuts and trick problems that save countless hours
of your time and make you more valuable to yourself and your job. Then they
go right into higher mathematics and show you how simple it is when an ex-
pert explains it for you. Don't let appearances fool you, mathematics is easy,
You can get these books on approval and see for yourself how much enjoy-
ment you can have while getting this valuable training and solving interesting
practical problems that puzzle your friends and fellow-workers. In no time
at gll you will be tackling with ease the most difficult question on this
subject.

A Complete Reference Work on. An Expert Gives You .

Mathematics in These 3 i
Four Inexpensive Books The?& eStggg;lﬁed

Starting from the first, simple principles,
these interesting books tgkepyou,p by  Mr, Thompson, the author of these
wasy stages, into the detailed applications hooks, is not an ordinary teacher of
of higher mathematics. Hach step is  mathematics. He has had many years’
clearly explained and is followed  experience in giving students the kind
directly by sample problems. of rx?thlematl;cal Itl\‘atmng ttk;ey x;leed in
s practical work, e presents each prac-
A?\tlg;ggi?:: rt;ll;el;’&ct?c‘:;l Mgﬁ tical method and problem in the clearest. .
Trigonometry for the Practi- and simplest way. He gets right down |
cal Man to spe kind of information tiat you:
23 4 1 .
(.ﬁl;:ulus for the Practical mathematical problem that puzzles you
N 4 Volumes in these books and see how quickly you
1240 Pages — lllustrated get the solution.

Send No Money

? ‘T Examine These Books for 10 Days FREE!
J. T.

The coupon below brings you the four books for 10 days' free trial.
M d d ) After 10 days, return the books to us without obligation or send us the
a en . small down payment of $1.65~—balance in three monthly payments
{ Dean, of $2.00 each (5% discount for cash).
School of . MAIL THIS COUPON
Commerce, i——--—-_-_----_-—--'
N.Y.U) D. Van Nostrand Co., Inc.
I 250 Fourth Avenue, New York i
Says: Send me MATHEMATICS FOR SELF STUDY in 4 vol-

umes, Within 10 days 1 will either return the books or l
send you $1.65 as first payment and $2.00 per month for 3

[
*“The mastery months — total $7.65. {59 discount for cash.}) QST 8-31 !

of mathematics

will prove of NAME. it e s an e R i
great practical AdAress. . oo e i e e i
value in this com- vEry T :

Ine?c%al age as ‘a » MINUTE You Ciy and Slale. oo oo i i i st aesnnasss s ronanss I
training In. accu- SPEND WITH THESE R Business Connection...............0s Ceearrerrenes '
racy and logical BOOKS WILL PAY YU Refererce..............v... ST

reasoning."” " YOU BIG DIVIDENDS!  Jae s e i ot i i et o e o i e o s
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Dubilier

<ANNOUNCES

g5 ““HIVOLTCON?? e

ceof ..
PAPER FILTER CONDENSERS

—of superior quality at lower price
accomplished by improved processes

(A line of high voltage paper dielectric filter
condensers for high power amplifier circuit sys-
tems, laboratory applications, special tube cir-
cuits and other applications where a high quality
condenser is required.

1000-VOLT D.C. WORKING 2000-VOLT D.C. WORKING

ITmfdeeceeeiiinnn.. $3.50 L 1mfd.............. $7.50 list
2mfde. e 6.00 2mfd.iaeeeien., 13.50
dmfdieeeiiiiiiines 10.50 4dmfdee.eiiiiinnins 22,00
1500-VOLT D.C. WORKING 3000-VOLT D.C. WORKING
Tmfdec.iiiiinenn., $4.25 ¥ 1 mfde...........l. $20.00 L&
2mfdieeeiiiiienenns 8.00 2mfd.ciiieiiiienens 32.50
4mfdiseeiiiennnn. 13.00 dmfd.ceeeiiinness 60.00
5000-VOLT D.C. WORKING
Tmfdes,eeseiineninnnnns $30.00 Uit
2mfdesenieiiiiiiiiiien., 48.50

330 South WellsStoevvveeiianns (hicago
324 N, San ‘Pedro St...... Los cAngeles

4377 ‘Bronx ‘Boulevard....... NY.C
10 High Street..ovvvovieinnns “Boston

v Ve Qv T4 i (087 T . : 3 RUMFORD PRESS
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AUGUST THIRTY-FIRST

‘T/oe Radio Amateur's

You Have Untzl

to take advantage of the -

special offer announced 1n
the July issue of QST

H ANDBOOK

EIGHTH EDITION—IN ITS 120TH THOUSAND

and a year's subscription to

le THREE DOLLARS

(Foreign Countries $3.50)

‘ Even if vou are already a member of the League and a sub-

scriber to QST, you may take advantage of this offer.
i eob Simply mention that fact and instead of entering it as a new Xor
i

subscription we will extend your present subscription for
another year.

The AmMeriIcCAN Rapio Reray Lreacur
38 LaSalle Road R West Hartford, Conn.

i
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An Electrical
Hair Trigger

g HE Iighfe‘sf touch..imperceptible

ovement . .. most delicate con-
'}rollmg'force .. ’and the powerful cur-
rent ig set to work. No aréing. No
“corrosion.No exposed spark. No hang-
overs. No chattering. Only clean
makes and breaks even at high speed.
Such is the character and purpose of
an entirely new conception of elec-

trical contact now in’rroduced as the

he simplest, mosi' economical and  ment of extended glass rod. - Opérat

practical means of controlling an elec-  on movement of only 0.02 inch an

trical. circuit. May be operated man-  force of less than 10 ounces. Rated at

ually, mechanically.&_+hermal|y or elec- 6 amperes continuously, 8 amperes

fromégneﬁcally. Operates in any termittently, 220 volts. Handles up
pos m"'_on Unaffected by moving or 40 breaks per second. 33} inches long
shaking. No strain on leads. ~Con- by I/2 inch diameter. Particularly a

tacts in vacuum, aci'uai'ed by move- plicable to usual telephone type relay.

Descrlp’rlve hferafure. together with engi-

neermg service regardmg application to any

BURGESS BATTERY COMPA

RADIOVISOR DIVISION: 295 MADISON AVENUE, NEW YORK CITY
111 WEST MONROE STREET, CHICAGO, ILL.
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