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"he Radio Amateur’s

NINTH THOUSAND

| By the Headquarters Staff of the A. R. R. L.

NOW IN ITS EIGHTY -

i E”_ WF‘ TAKE GREAT PLEASURE in announcing the new Seventh Fdition
; of the greatest of all amateur reference works. Completely overhauled during
the past five months by the technical and editorial staffs of the A.R.R.L. and
QST it represents the most thorough revision of thm famous manual since
the first edition in 1926.

® FKach chaptler has been scrutinized for necessary alterations and changes
made to bring the material up to the minute. Practically all of the old material
on transmitters, receivers, antennas and frequency meters has been thrown
out bodily and replaced by the latest dope from League Headquarters. From
start to finish it represenis the lalest in the way of amateur information,
indispensable, as always, to the older amatear and beginner alike.

@ tor the beginner, the latest in low-power transmitters and simple receivers,
with complete information on how to get started, how to learn the code, how to
build and adjust your apparatus and how to operate your station.

® For the advanced amateur, the latest news on screen-grid receivers, stable
transmitters, dynatron and ofher frequency-measurement apparatus. A whole
new chapter on radiotelephony; hot new dope on antenna feed systems. A fund
of information no real ham can do without.

Red-and-Gold Paper Covers—$1.00

Stiff Buckram Binding $2.00 — Postpaid anywhere

HANDBOOK-—GET YOURS TODAY!

{ MORE THAN EVER YOU NEED Ab

AMERICAN RADIO RELAY LEAGUE, HARTFORD, CONN,, U, 5. A,

O




KUP, San

During the first half of 1930, KUP of
the San Francisco Examiner. handled
1,250,000 words of press, weather, stock
quotations and financial survey, besides
the daily quota of deadhead traflic
handled as an accommodation to oper-
ators at sea. The last half of 1930 will
probably exceed one and a half million
words. At present KUP holds a record
for transmission of more words in a six
months period than any other station
of its kind in the world.

KUP’s half-kilowatt transmitter is of

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

LLAAAAAS

RECEIVING AND .
TRANSMITTING TU

Francisco

the tuned plate, tuned grid, self-
excited type. Two DeForest Audions,
504A type, are employed in parallel.

“I sincerely hope we shall be able to
co-operate with you in developing wide-
spread interest in DeForest Audions,
and that within the next six months we
may prove that the DeForest 504A will
outlast any other lube sold. I feel most
confident in them,’’ states R. G. Martin,
Manager of KUP.

And why not? After all, there is no
substitute for twenty-five years’ expe-
rience.

DE FOREST RADIO
COMPANY
PASSAIC, NEW JERSEY
Export Department:

304 F. 45th Street,
New York City, N, Y., U, 8. A,
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QUALITY CONDENSERS

ENERAL RADIO COMPANY has been designing and

building amateur experimental and laboratory condensers

for more than fifteen years. Why not avail yourself of our

accnmulated experience? Although our soldered plate con-

densers are built by precision instrument makers, they cost

no more than others. The following are three representative
instruments.

Type 557 Amateur-Band Condenser carries 4
rotor plates 2 of which are complete circles
giving the high zero capacitance reguired in
band-spanning condensers. Especially useful in
frequency meters. Price $3.25.

Type 247 Variable Air Condensers are fur-
nished in 4 different models with a scale cali-
brated in micromicrofarads. Useful as an ex-
perimental capacitance standard.

Type 334 Variable Air Con-
densers are made in 4 differ-
ent models for use on amateur
transmitters. Maximum volt-
age 3500 volts, peak.

A bulletin describing our complete line of

amateur equipment w
Ask for Bulletin 932-0).

G]EN]ERAL RADIO COMPANY

OFFICES LABORATORIES FACTORY
CAMBRIDGE A, MASSACHUSETTS

Pacific Coast Warehouse: 274 BRANNAN STREET, San Francisco
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C’apaoih;
SMFD
Pk Voltage
430DC

Can Negative

FITERE’S a heavy-weight wal-

. lop in fly-weight form —

the new Sprague electrolytic

condenser. Packing 8 MFD capacity and a

rating of 430 volts DC into a space of only
13 diameter x 414" high overall.

And what advanced construetion you'll find inside
the can! A one-piece rolled edged anode of pure
aluminum, without welded joint or soldering. Abso-
lute prevention of liquid leakage thru practically a
one-piece rubber top with integral vent. Unequalled
ﬁcxigility in mounting, due to standardized size and
form. And individual serew socket mounting that
makes attachment or adjustment almost instan-
taneous.

The Sprague Condenser is engineered and con-
structed for maximum officiency in practical use,

Let us send vou illustrated folder showing in

detail how the Sprague excells all other types.

SPRAGUE SPECIALTIES COMPAN
NORTH ADAMS, MASS.

Ruadio Set designers, builders and serv-
ice men are invited to get in touch
with our engineering department, and
hear more about successful tested cir-
cuits embodying Sprague Condensers
in their design
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LEEDS Listening Monitor

] For checking your
note, it stability
g and whether 1)(\,.

Leeds Plug-in

Dust-
proof

rraié

what }nur signal . "
et o e :

l‘t,..«&s d;/loméor . is L.‘vh”m d‘mo’o.__ Crystal
i stield &' 45 VESEY STREET Hotdor
:;iu:-u; co(l)l?l:avfng NEW YORK
a range of 15 to 9(

To meet the demand for a carefully

meters are suupll Completel New York’s Headquarters cunstructed, reasonably vnécd Crystal
ahielded, with S svlf containe Holder, LEEDS Lab nre-
Supplied thh ’L B. batten&«. but for senting  this Ith‘ mna-
y

- - chined and constructed of oxeellent
5.00 Transmitting Apparatus o5l sl tonstoe This “oider will

: ; > horongh satista
When in Town Visit Qur Store P thoroysh satistocrion,  $4.25

LEEDS
50 WATT SOCKET All parts for Nov. Q. S. T.
push-pull  transmitter in
stock at special prices.

COPPER
COIL

ceiving mlls, Copper tubmtr tmnqmm-
ting inductance.
Sige of Iubmng _-

Bakelite Zepp dntenna

Feeder Spreaders, all drill- 37167 §/te7
Heavy special porcelain base. Double ed; size 1()1/., oy l{'/ ";r‘ 113\':
Phosphox; hrtc;nzc ;uﬂggzﬁlru;zh grade Special 6 f ’ $1 00 I(:)g 17:;
fatsd: LY 10 ORI - 75 & -
u;;telnglufm:g ..... " 0 $2‘45 - p o ’ Prices per iurn

LEEDS RADIO LABORATORIES

Precision Custom Built Short Wave Receivers and Transmitters
‘This department under the supervision of the Short-Wave Specialist ferome (Gross. ‘We design, construct and advise on any
material for the “lam' Broadcasting station or laboratory, W Jerry (iross Yor advice on any of your psoblema,

A representative Ham Station, incorporating the LEEDS trio; Ham Reeeiver, 714 watt Transmitter and Listening Monitor,
in a neat efficient lavout. This combination is ideal for the l)t-gmnex or anyote ite od in an efective popular priced station.

LEEDS Short Wave Receiver

The successiul operation of axu Short
Wave Receiver depends atmost. entirely
upon its handling gsmuuth wneration
control, et¢.}, The L.EE]L ort Wave
Re«.e;vs-r has ﬂawlew regeteration con-
trol from 20 to 80 meters with duly 2344
Volts on the detector tube.

Nofringe howl is present, and absolutely
nohand capacity fmmfltodnsrurb tuning,

Many of th eceivers have boon sold
to people who have Lried more elaborate
jubg, only to d «r that a simpler well
balanced receiver would be more offi-
cient and satisfactory for thelr work.

Three 201-A tubes are used, one s the
demctor. and two audio stages,

{ he Unwerqal type has a c.unt.inuous
range from 15 to 100 meters, using three
lug-in coils,

he ,A mateur type incorporates a Card-~
well 201-E adjustable type condenser for
tuning which can be adjusted to give
any spread of the bands desired. The
set ia supplied with 20, 40 and 80 moter
Py . . . . o X oils to caver the Amateur Bands,

Write for our circulars an our products, Quotations ow special transmitlers, eic., supplied Universal or Amateur type Wecciver
wpon application, completely rumrructcd and $37 50
tested, price. ... ...l

General Radio LEEDS
50 chm Rheostat Copper

e Tubin
Your filament voltage regu- Tr nsmit%i n
lation problem solved in- I ad g
expensively, Excellent Iy ucgance
for use as primary control in Units ;
- 1 : v d with 1 s tubing to di f 37, Ea
your filament transformer; g méﬁ a.:’t’enualf.zm)h;%pggnr: .,;x‘fc ot unftm‘vp'fz"; t'\)u;h i4" long

for the 50 watter, UX 852
or 734 watter.

all, Satisfactory for uge up to 250 watts, with atrmght
oscillators or in power awmplifier circuits,

80 meter type. . ...

1.00
40 meter tvpe PN .$10 ()

ey .3 20 meter typ 2,00
Type 214-A Price. .. $1'50 ‘This unit is used fn ati of dir $pecial Transmitters

PLEASE PRINT YOUR NAME AND WRITE FOR MAIL ORDERS FILLED SAME DAY
ADDRESS PLAINLY TO AVOID DELAY SPECIAL PRICE LIST 109, Cash Must Accompany All C. O. D. Orders

PV VIR ST VRPY TG VP VT VRPT WpY VA W S TPy ST YOPT T VG SRpT VT SURr Vry VP Sy VR VT Y YUy Wy ST gy g
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MESCO
1-2" Spark Cil

The coil of a 101
mses. {Can be used
as a peaked audio
‘choke with fixed
condensers, &tc

will suggest them-
scelves to the ex-
perimenter,

 Reg. §7. $1 .50

Special

Special 866

‘ Many ot};er uiseé L—qbe Home of RPADIO»———-
; ' 45 VESEY STREET

NEW YORK

New York’s Headquarters
for
ransmitting Appar 7 Mfd.— 5 high, 2”~'d,
Transmit g Apparatus ‘Hi_-" e }’}wt wide sl 75

When in Town Visit Our Store

Dubilier

Condensers

400 Volts D. C.
Working
Voltage

’I‘yqpe Q02w

7 high, 2"w1de $ 35
2‘1” (Irxp List
$4.50. Special. ...

Special, oo

Filament Transformer

feeuiton. . 07 200 X545

EVERYTHING IN
ACME JEWELL PYREX

GLOW
LAMPS

NEON

BRADLEY FLERON [\AadeL by gem;xi,dl Flecg;ig
THORDARSON "qt-‘ vpe G, ! stand d
Thordarson Tr. ansformer ELECTRAD  NATIONAL o GsT May e base 17:
150 watte, 400 volts LYNCH SIGNAL Priceonly .., .ivuiniens 08¢
each side of centre FLECHTHEIM

tap at 375 M.A. 5 valt
filament, centre tap.
Fine for power supply
for 7% watter or for

time only. Each. $3.50

WNATIONAL RECTOBULB
GENERAL RADIO

crystal control power CARDWELL . AEROVOX No. 1 4 Fnam el
supply. Specially WESTON No,
priced for _a short No. “ “

IN STOCK

t\mndard electric socket lfgr

Any Zemzth up to 1000 fret

Special LEEDS lead in bowls made of Perex, Two cups
size 34’ dia, x 214" high; supplied complete with 18"

brass rod, nuts and washers,
Price complete. ... iieiaaas reereran $2 25

Larger size cups 6’ dia. x 434’ high; compiete wt two cups..

24’ brass rod, nuts and washers
Price mmplete .................... e . $4'25

BIG SCOOP -—Mesco Keys

Standard for 20 years. Lists from $3 to $5. We just
bought a big quantitv. Better get them while they
last at these special prices.

FILTER CHOKE

30 Henry, 150 Mill — special heavy
choke, good for filter circuits for trans.
mitters up to and including one UX852,
or as a modulation choke on medium

powet transmitters. "
Bpecially pricedat ....vv,.. .33'20

THORDARSON
DOUBLE FILTER CHOKES

Contains Two 18 Henry 250 Mill Cholkes

Heavy duty, rugged donkle Fil-
ter Reactor for Filter Circuits
in Transmitters, Power Ampli-
fiers, “B” Eliminators and va-
rious other purposes. € Each
Choke has a 2000 Volt insula-~
tion and the D.C. resistance
of each Choke js 1085 ohms,
€ When connected in series
this Filter Reactor has a ca.
pacity of 36 henrieg at 250 mils,
and when connected in parallel
18 henrieg with 500 mlls carry-
ing capacity, R

Model T-2458

Special $6.25

Hardwick, Hindle
Bleeder Resistors

ALSO THE NEW ENAMELED SLIDE
RESISTOR IN VARIOUS SIZES

We recommend HH Resistors for the following voltsges:
500 fo 600 volts —- 50,000 ochms — 100 watt ..
U0 to ol0 volts — 50,000 ohms — 200 watt
1000 valts — 61,000 ohms — 100 watt. , , .
1000 volts — 10D,000 ohms — 146 watt |

1t 3,000 ohms — 7()(; watt.,
00

2 5% ohms
1500 volts — S60,000 ohms — 206 watt ~- double un
2000 volts — 100,000 ohma — 200 watt rdnublo nmti
o0 watt resistors. Size 0 bg’f ¢ 1147
200 watt resistors. Size 86 x 1347
All Above Complete with mounting brackets

200 Watt Centre
Tapped Transmitting
GRID LEAK

Size Slé" x 134 complete with bracket mounting

5,000 ohm,
10,000 ohm.
15,000 ohm,
20, L, 000 ohm,
30 000 ohm,
50,000 ohm.

PLEASE PRINT YOUR NAME ANDl
ADDRESS PLAINLY TO AVOID DELAY

WRITE FOR
SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
10% Cash Must Accompany All C, 0. D, Orders
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The American Radio
Relay League

The American Radio Relay League, Inc., is a2 non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and expenmentatlon for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the representation of
the radio amateur in legislative matters, and for the mamtenance of fraternal-
ism and a high standard of conduct.

It is an incorporated 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 genceral membership. "The officers are elected ar
appointed by the I)lrectors The League is non-commercial and no one com-
mercially engaged in the manufacture, sale or rental of radio apparatus is
eligible to membership on its board.

“Of, by and for the amateur,” it numbers within its ranks practically
every worth-while amateur in the world and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide interest in
amateur radio is the only essential qualification; ownership of a transmitting
station and knowledge of the code are not prerequisite. Correspondence should
be addressed to the Secretary.

”

DIRECTORS
President Dakota Division meu I)wnum
HIRAM PERCY MAXIM CY. L. BARKER ALLEN H (‘()("&
WIAW WOEGL] Wezh>
Drawer 2102, Henning, Minn, . 65 Market §v.
Hartford, Conn. Deita Division Southern Pacific
M. M. HIL San Francisce
Vice-President WSEB
" i P. O, Box 274, Roanoke Division
CHARLES fI. STEWART Neichitathe, 1o, W. TREDWAY GRAVELY
St. David’s, Pa, H:uis(m Division . ‘Itz)xﬁézi5
A. LAFAYETTE WALSH Dangilia 1.
Canadian General Manager 220 West 42d St.
ALEX, REID Y Rocky Mountain Iivision
VEZRE New York City PAUL M. SEGAL
i69 Logan Ave., ; Midwest Division WOEEA
$t. Lambert, P, Q. LOUIS R. HUBER Box 1771,
WIDOA Denver, Colo,
Atlantic Division 5‘"(7 EtaSt “[th St
lic L. Tipton, fowa Southeastern Division
BEUGENE L. R«X(‘)ODRUFF yﬂﬁ%%’gkvg’é’s"; HARR“};]FA‘ DOBBS
234&,12{5?_1;1'}:-0%“9‘2"" WIBIG 292 Spring St., N. W,
e 13 East (‘re@(‘ent St., Atlanta, Ga.
Augusta, Maine
Ceniral Division Northwestern Division West Guif Division
D. J. ANGUS K. W. WEINGARTEN RANK M. CORLETT
WoCvg W7BG W5ZC
P, 0. Box 596, 3219 No. 24th St., 2515 Catherine St.,
Indianapolis, ind. Tacoma, Wash. Drallas, Tex.
OFFICERS ‘
President . . . .. e .. ....HiraM PErcY Maxm, Hartford, Conn,
Vice-President. . ........... e CuarcLes H, Stewart, St. David’s, Pa.
Secredary .........................KENNETH B. WARNER, Hartford, Conn.
Treasurer .. ............. veveev..... ARTHUR A. HEBERT, Hartford, Conn.
Communications Manager .. .. ......... F. Epwarp Hanpy, Hartford, Conn.

GENERAL COUNSEL
Paul M. Secav, 1010 Shoreham Bldg., Washington, D. C.

ADDRESS ALL GENERAL CORRESPONDENCE TQ THE EXECUTIVE HEADQUARTERS AT HARTFORD, CONN.
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EDITORIALS

F HAVE s birthday! Fifteen years ago

\; ‘/ this month, when the American Radio

Relay League was only a vear and a half
old, the first issue of QST was brought out. Pub-
lished privately by Hiram Percy Maxim and
Clarence D. Tuska, the founders of the League, in
response to the need which had been found for
some sort of regular bulletin, its object was “to
help maintain the organization of the A.R.R.L.
and to keep the Amateur Wireless Operators of
the country in constant touch with each other.”
That has beeu its aim ever since,

There is just one copy of this
preciousfirst issue at Head-
quarters. We dug it out of
the safe to-day and had a
look at it for the first time in
years, Old and battered, what
joyous memories this little
blue-covered booklet of
twenty-four pages brought back
to us! Your present editor was
a young lad back in (ilinois in
those days, struggling with the in-
tricacies of “wireless’’ und rapidly
wetting nowhere at all. QST came as
manny from heaven. And did we
know whether we wanted to sub-
seribe or not! The publishers hoped
thatafter financing threeissues the mag-
azine would find enough response to
earry itself. They advertised that “ Every
gmateur will help himself and help his fellows by
sending in twenty-five cents for a three-months
trial subseription.” Our two bits, we remember,
started for Hartford that same day, and there
were enough others who thought the same way
t0 carry QST on fo its present indispensable
position in our radio lives.

How we realize our venerable age when we
let it sink in that all that was fifteen years ago!
And what perfectly itremendous changes there
have been since then! Those were the toddling
days of amateur radio, when all transmission was
by spark, with the rotary gap gaining favor, when
most reception was on crystal detectors, with a
few fortunate umateurs owning ‘‘audions.” Let
us pause and shed a tear for those childhood days
when life was simpler. Honestly, they were
swell in many ways!

The first issue of QST had ten pages of reading
matter and seven pages of paid advertisements,
with the rest given over to data and notices.
The war was on in Europe and the United States

was becoming national-defense conseious, We
find the President of the League writing to the
Secretary of War and the Seeretary of the Navy,
offering the facilities of the League. Editor Tuska
comments that “The great possibilities of the
Amertcan Radio Relay League, with its organiza-
tion of over six hundred relay stations in nearly
avery state of the Union, are hound to attract
prominent attention.” In that first issue, too,
ST started its campaign for “precise, orderly
and efficient’’ traffic handling. ** Relia-
hility & Celerity ' was a slogan of the
day — only the printer spelled it
“celebrity,” Regular hours for work-
ing were stressed by the editor, for,
“unless the vther man is a regular
nighthawk and sits up half the
night every unight in the week,
be misses him,”
The leading (and the only)
technical article in this issue
was “Pictured Eleetro-Mag-
netic Waves,” by Clarence D,
Tuska, Assoe. 1. R. K., he
who wag our first secretary
and editor. Talk about
technical, you fellows who
vhink QST is “too fech-
njeal!” 1t started out that
way. This article was very much too
technical, with all those queer pictures of
electro-magnetic and electro-static strain lines
around & vertical antenna — you know, those
funny diagrams we never could understand.
There was other technical material, too, in the
way of photos of several stations of members,
"I'hree pages were given over to a list of new mem-
hers of the League, every one with call letters but
a few of them still self-assigned initials, for the
radio law was not yet operating in remote sections
of the country. Members in those days had to fill
out & two-page questionnaire in making applica-
tion. DX was but a few miles and a man's equip-
ment had to he known béfore his desirability as
a relay station could be deduced. Applicants had
to describe their aerials, including ‘“number of
wires in aerial and space between,” and answer

Do you use a gpark coil or transformer?” and

““Is your spark gap rotary, fixed or quenched?”
The League advertised for sale its **List of Sta-
tions Book,” tabulating the relay stations of the
AR.R.L. This book “shows what relay stations
are within your range; gives name of owner, com-
plete address, call letters, sending power, kind
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of gap used, number of words can receive per
minute, listening-in hours, what license is held,
telephone connection or not.” That, folks, was
the forerunner of the Handbook.

But the “ads” in that first number! Yoo
youngsters who know amateur radio only in terms
of high-frequency tube transmission and screen-
grid detection and are bored stiff with any DX
under ten thousand miles really missed a lot,
and don’t you forget it. What grief the old-timers
encountered, what a rotten ratio of dollars-per-
mile their investments gave them! But what real
thrills were theirs when the old junk-pile did
percolate and they clicked with another equally
thrilled chap at the tremendous DX of 278 miles!
Believe it or not, it all happened. So in this first
issue of QST we find advertisements of the ap-
paratus of the day. Prominent is the rotary gap,
“required in every transmitting station by the
Federal authorities” because “this type of gap
produces a pure wave of low damping decrement,”
a note that “cannot be mistaken for static.”
Hi! And do you remember the very essential
double-pole double-throw switch to short the
‘phones while sending, o keep from burning
vour ears off! Then there was a Universal De-
tector Stand, ‘‘capable of holding erystals up to
and including #;." No, not quartz plates, but
rectifying crystals for detectors. This one was a
complicated gadget with a bollow standard, a
ball, a spring, a thumb-screw, an arm, a set-screw
and a few more jiggers, so made that it *‘remains
permanently in adjustment under jars and vibra-
tions of every description.” You poor moderns
who never had a real hot argument as to whether
it was better to use a silicon detector with a hard
blunt point or a galena erystal with a cat-whisker
made of a strand of iron wire taken trom 4 plece
of what used to be called “picture wire” ~ you
missed a really precious part of amateur iife‘

There were many other interesting ads, too:
Duck’s Big Wireless Catalog, on which so many

SGe Strazs %S

The annual index to QST for 1930 (Volume
XIV) has been published as the second section
of the December number, and sent to every
member of the League. Newsstand readers may
obtain a copy of this index for 4 cents in stamps.

8T’s unusual cover illustration this month
comes a8 a contribution from the Radio and
Television Institute, of Chicago. 1t is the work of
Mr. P. E. Willman, art director of that school,
and was provided through the kind codéperation
of Mr, F. . Schrnell, their chief of staff, to both
of whom grateful acknowledgment is made.

OsT
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of us of that day were raised; Arnold’s loose-
coupler guaranteed to “tune up to 3500 meters
on a fair size Antenna’; that ingenious micro-
phone amplifier, the Multi~-Audi-Phone, with its
typical testimonials; several brands of 'phones;
a page of Mignon’s original and very pretty fong-
wave receivers — aud just one advertisement of
an audion detector. And there was a ‘‘straight-
line key’ with the merit that “fading signals
caused by varying resistance of mnmu points
are entirely eliminated.”

What a story of radio progress and amateur
accomplishment is presenied by the pages of
QST for the past fifteen years! To get a startling
comparison one has only to coutemplate the small
transmister described in our columns last month,
apparatus which, at a total cost of forty-five
dollars including power supply and tubes, will
send signals half way around the world, When our
first issue appeared this money would just abhout
pay for a one-inch spark-coil transmitter, normal
DX five city blocks, worid's record ninety miles
- with nobody able to understand how the chap
had dore it. Of course there was romance aplenty
in the ¢rash of a good blue-white spark, and wet-
nursing an electrolytic interrupter was an ex-
cellent apprenticeship in radio engineering, but
nowadays we use our watts for communicating
instead of for the creation of heat, light and sound.
We look back with justifiable pride upon those
fifteen years and the part that QST has played
in their development. ST has an enviable posi-
tion in radio literature to-day, a place which
demonstrates the soundness of the fundamental
ideas of our founders. Ours is a codperatively
maintained magazine, successful because every
one of us, as members of the League, feels »
personal interest in QST and does his bit to help.
It is a splendid example of the ability of American
amateurs to build together, something of which
we think each one of us can be proud to-day.

E.B. W.

A newspaper write-up on & BCL set: rnentions
the fact that it has a total of seven tubes, includ-
ing the pucifier tube. Evidently the Milkotron has
found a commercial application already!

An interesting booklet entitied ““'The Photo-
Iytic Cell” is being published by the Photo-
Electric Division of the Arcturus Radio Tube
Clompany, Newark, N. J. There are five chapters,
devoted to discussions on photo-clectric phenom-
ena, present-day photo-electrie cells, the photo-
Ivtie cell, the light source, and amplifiers, The
price is twenty-five cents,

W3LA wants to know when the broadeast
stations are going to have automatic power con-
trols 180 degrees out of phase with natural
fading!
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A Two-Tube A.C. Receiver

By George Grammer, Assistant Technical Editor

HOSE who follow the trend of amateur

radio in QST cannot help but be con-

seious of two important developments

in receiver construction. We refer, of
course, to the a.c.-operated receiver and the
screen-grid detector. Several times in the past
vear the thorough practicability of the w.c. re-
ceiver has been pointed out; and the testimony of
Rydberg, Doty and other experimenters, as well
as the graphical study by Robinsou, certainly
must have convinced the most skeptical that the
sereen-grid detector is eapable of greater sensi-
tivity than the triode.

detector and one stage audio, capacitively coupled
to the antenna, and with such modifications as are
necessary or desirable for a.c. tubes. Most ama-
teurs need no introduction to this arrangement,
having used it at one time or another in their
“ham” experience. A diagram is shown in Fig. 1,
and the various photographs show the arrange-
ment of the apparatus.
The panel is a piece of 14-inch sheet aluminum,
7 inches high and 12 inches wide. On it are
mounted the drum dial which contraols the tuning
cotidenser, the regeneration control resistor, and
the “B” cut-off switch,

Some experiments in
the Q8T laboratory with
sereen-grid detectorscon-
vinced us that, for c.w.
reception at least, a two-
tube receiver will give all
the sensitivity and vol-
ume thai the average
amateur requires—
speaking, of course, of
the man who prefers to
wear ‘phones instead of
receiving via the loud-
speaker~.- Admittedly
more care is needed in
gtringing the receiving

Theremaining apparatus
is mounted on the sub-
puanel, which is also sheet
aluminum, 12inches wide
and 6 inches deep. The
sub-panel mounting
brackets  (Silver-Mar-
shall) are one inch high,
The sub-panel method of
eonstruetion is used for
several reasons, chief of
which is the desirahility
of separating the r.f. and
power wiring as much as
possible and  shielding
them from each other.

antenna and adjusting
it for best results when
the detector is not iso-
lated from it hy a ecou-
pling tube; but the chap
who is willing to give the
antenna guestion a little attention will have fow
ditficulties.

Aside from the greater sensitivity of the Type
24 tube as a detector and the consequent de-
sirability of using it with any type of receiver,
there is a great deal of satisfaction in being able
to plug into a light socket to get power to run the
set — and know that there is no battery to be
rharged after several hours of continuous opera~
tion.,

We must confess, however, that there is one
thing lacking in the receiver. When planning the
set a means of controlling volume was not given a
thought, since it was not expected that two tubes
would give more than comfortable signal strength.
It should have been incorporated, however, be-
cause the set really needs one. The “sock” of
many ham signals is too great for real comfort,
especially with & good receiving antenna.

The circuit is the *“old standby” regenerative

vixible,

THE FRONT PANEL AND PART OF THE
COHASSIS”
This photograph shomws the detail of the coil and an-
tennea condenser mountings. The defector tube shield is also

The metal sub-panel ac~
complishes both these
things. In addition prac-
tically all wiring is con-
cealed, with the result
that the receiver pre=
sents a neat appearance when being exhibited to
vigitors.

Three five-prong sockets are required, cne for
the plug-in coils and two for the tubes; the variety
used in this pariicular set are sub-panel sockets
of the type widely used by broadeast-receiver
manufacturers, It is not necessary to use the
same style, of course, although they lend them-
selves nicely to sub-pavel wiring and are incon-
spicuous, Some of the mail-order houses carry
them if they are difficult to obtain locally. How-
ever, substitution of the garden variety of socket
will add few difficulties to the construction and
will affect the performance not a whit. As & mat-
ter of fact, the same is true of most of the other
apparatus in the set; parts that are incorporated
in it, with the exception of only one or two items,
were used simply because they were available or
because they had a pleasing appearance —
worthy enough reasons for any constructor, but
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having very little to do with the actual electrical
performance of the set. On the other hand, a
different tuning eondenser and a dial not of the
drum type will probably necessitate an entirely
different layout for the receiver. The same con-
structional principles will apply in any case; so
that even though a radical change in the layout ig
made there need be no sacrifice of efficiency.
The tuning condenser is a National Type SE-
100 with several plates removed for band-spread-
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and tuning condenser. The mounting for the coil
socket is made from a plece of t/gth-inch alumi-
num 2 inches by 234 inches, supported at each
corner by brass sleeves 134" long bolted to the
sub-panel. .

The antenna coupling condenser is mounted on
# 2-inch strip of bakelite which is supported above
the sub-panel by two spacers sufficiently long to
give ample clearance for the serews holding the
condenser and antenna binding post, The con=

THE TOP OF THE SUB-PANEL

The audio coupler, audio amplifier tube sockel urd regeneration-conirol resistor are to the left of

. the drum dial, Connections are brouyht out to the cuble socket to the renr of the dial, Tip=jacks for the
‘phones are mounted on this socket. This photo also shows the method of mounéing the tuning con-
denser, grid condenser and leak, and shows the coil socket and antenna condenser mouniings from
another angle. The ground bindiny post 1 mownted on the suh-panel between the detector tube sucket

and the anienna condenser,

ing. The drum dial is a National Type HS, which
is the projector dial with special mounting brack-
«ts for the Type SE condenser. To the right of the
condenser, as shown in the top view of the re-
eeiver, is the mounting for the coil socket, and
just behind the latter is the mounting for the
antenna coupling condenser and the antenna
binding post. The reason for these two special
mountings is ohvious when it is remembered
that the sub-panel is metal. There are really
geveral reasons for the special coil socket mount-
ing, however. First of all, with the type of socket
used all the connections would have had to he
made under the sub-panel if the socket had been
mounted directly on it; this was undesirable
hecause all r.f. wiring should be above the sub-
panel, insofar as possible, to izolate it from the
other wiring. Raising the socket keeps the r.f.
wiring above the sub-panel, and in addition makes
possible short, direct leads between coil socket

denser itself consists of two stripg of thin brass
about a half inch wide, bent as shown in the
photograph. One strip, » simple right-angle bend,
is held in place by the antenna binding post; the
other is fustened to the bakelite strip by a small
machine screw and nut. Thig piece is bent around
the vertical portion of the other strip in the form
of a narrow “U7”, The separation between the.
two is about 1/i6th inch. Greater or less coupling
may be desirable in certain cases; the larger the
eapacity of the condenser the greater ig the signal
strength, within limits, but the capacity iy
increased the selectivity decreases, so that a com-
promise between signal strength and selectivity is
necessary to suit individual tastes. In general,
with a good-sized receiving antenna the conden-
ser should be small; with a short indoor anwenna,
more capacity is allowable. The size shown is sat-
isfactory for a medium-sized antenna (length
about 50.feet).
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SPREADING THE BANDS

To spread the various bands satisfactorily the
capacity ratio of the tuning condenser must be
adjusted for each band so that stations will not
be unduly erowded. With a high-ratio vernier
dial it is not altogether advantageous to spread
the bands over too great a portion of the scale;
beyond a certain point there is no gain in ease of
adjustment, and the amount of time required to
tune over a band is out of proportion to its
width, This particular condenser and dial are de-
signed for 270-degree rotation, with a 150-
division scale. A spread of 50 to 75 divisions is
ample for easy tuning — covering a band after a
CQ is a laborious process with greater spread be-
eause of the high vernier ratio of the dial — and
ultra-fine adjustments of the number of turns on
the coils dnd the spacing between
tuning condenser plates (always

OsT .
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jumper between the coil-form prongs which con-
nect to the two stator sections of the tuning con-
denser when the coil is placed in the socket.

The grid condenser and leak are mounted
directly on the tuning condenser. This is done by
removing oue of the small 6/32 screws from the
fixed condenser and fastening the condenser to
the frame of the tuning condenser by one of the
serews which holds the single stator-plate section
in place.

SUB-PANEL WIRING

The detector tube socket is just behind the tun-
ing condenser in the top view of the receiver. This
tube has an individual tube-shield can. The audio
amplifier socket is to the left of the drum dial, and
the coupling unit is mounted on the sub-panel
behind it. All connections are brought out to a

necessary if a band is to cover very
nearly the whole dial scale) is not
required. In addition the overlap

allows some Jeeway in changing de-
tector tubes and antennas; a tube
with slightly different interelement
capacity than the one for which the
coils were cut, will not throw part of
the band off the scale, and neither

will an antenna of different charac-
teristics.

This type of tuning condenser is
a particularly easy one to alter for
hand spreading, since the stationary
plates can be removed without
difficulty. The nuts holding the
stationary plate assembly to the in-
sulating strip on the front of the
condenser should be removed; then
the two screws holding the rear strip
to the frame should be taken out

Ct— Antenno

Cz— 100 pufd.

and the stationary plates can be (‘""""J #fd.
: : 3 Cg = 200 ppfd.
lifted out. The condenser as re-  ¢s-—iu uid.

vamped for this receiver has two
stationary sections insulated from
each other. One consists of one plate

and the other of two, each section 'j’i:g
being mounted on one of the insulat- 3500

ing strips. Three-quarter inch 6/32
machine screws are used to hold the
two stator sections in place. Fig. 2
shows more clearly how thesechanges
are made.

The conneetions between the condenser and the
eoil socket are made as shown in Fig. 3. The single
plate alone may be used, or the two sections may
be connected in parallel. With the single-plate
stator only, the 7000- and 14,000-ke. bands will
be amply spread on the dial scale, while with the
two sections in parallel the 1750- and 3500-ke.
hands will eover a goodly portion of the dial. The
change from one condenser section alone to two
in parallel is made automatically by connecting a

2000
14,000

see text for details
'y — Split stator condenser; see lext

Ry~ [0 megohms
Re ~- 100,000-0hm variable resistor

2.5v.  +45  +135-180
AL
FIG. 1,

coupling condenser;

+90-13§

Ry —- 20001 ohms

Re — -ohm center-tapped resistor

RFC — Recetver-type v.f. choke

Ls, Ci, Fy— National Screen-Grid
Detector Coupler, T'ype 3-101.
If a home-made coupling is
assembled, C7 should be about
008 ufd. and Rs, £-4 megohms,
See text for details uf Ls.

Corn DaTa
I La
0 turns No. 32 s.c.c. 10 turns No. 32 s.c.e.
3¢ " No #2dse, 8 * No.30 srcc.
I o w W e T

60 " 2
g [ @ ' s I

H .

Al cotls are close-wound except the 14,000-ke. grid corl, The spucing between
turns on this cotl is adyusted uniil the band 1is covered. Spucing is approrimately
half the dinmeter of the wire,

Yaxley cable socket, upon which are also mounted
tip-jacks for the 'phones.

The arrangement of the parts and wiring un-
derneath the sub-panel is shown in another
photograph. All connections are made with
flexible braid-covered ‘‘hook-up’’ wire, and it will
be noticed that no attempt has been made to
make the wiring “look pretty.” The partsareso
arranged that the few r.f, leads which come below
the sub-panel are as short and clear of other wir-
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ing as possible, and the leads to the heaters of the
tubes and the dial light are as far from other wir-
ing as the neeessary placement of parts will
permit. These leads, carrying 2.5 volts a.c., are
twisted to reduce hum troubles from stray a.c.
fields.

‘The end view of the receiver shows two wires
from the coil socket going through the sub-panel.
These are the tickler leads, and they may be seen
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to get the tickler fixed up first, after which small
adjustments may be made to the grid coil to get
the band on the dial. The coils should be adjusted
so that the center of each band comes at about the
center of the dial scale.
The adjustment of the tickler size is important
if maximum signal strength is to be sccured. A
Type '2%4 screen-grid detector gives the best
signals when the actual voltage on the screen is
approximately 22. Therefore every effort

should be made to so adjust the tickler
that the voltage on the screen will be 22
and not 10 volts or 40 volts. Thisis
most easily done by first putting on a few
more turns than will be peeded; then,
with the screen-grid lead connected to
the 22-volt tap on the “B’ battery or
eliminator (if the latter make sure that
the voltage is actually 22), take off tick-
ler turns one at a time until the tube just
oscillates with the regeneration-control
resistor set so the resistance ig all cut out.
This adjustment should be made with
the antenna and ground connected to
the set because more screen-grid volt-
dge is required to make the detector

UNDER THE SUB-PANEL

The center-tapped resistor for the heater leads ts mounted directly under~
neath the ground binding post. The small condenser to the ieft is the plate
by-pass condenser; the ene below the detector tube socket is the screen—prid
by-pass condenser, The r.f. choke is in the center, The cathode resistor jor
the *87 it at the exireme right, held in place by a home-made bracket, The
hy-pass condenser acruss the resistor 1s mounted belween the r.f. choke and
the front ponel. The metal piece behind the r.f. choke 18 a brackei which
reste on the inble and serves as 0 mechanical support for the sub-panel,

at the left in the bottom view. One, the B plus
side, goes to the 200—uufd. plate by-pass conden-
ser, and the other goes directly to the plate
terminal on the detector tube socket.

Aside from these two r.f. wires and the heater
leads, the arrangement of the parts and the other
wiring is largely a matter of getting things to fit
in. There are no particular precautions to be
observed in laying out the audio frequency
equipment and wiring nor the “B” leads.

COLL ADJUSTMENTS

The coils are wound on 5-prong manufactured
forms 114 inches in diameter. The specifications
given are not to be followed too religiously, be-
eause undoubtedly there will have to be cutting
and trying to get the bands to come within the
desired limits on the dial scale and to get smooth
eontrol of oscillation. Probably the best plan to
follow iz fo wind each of the coils with two or
three turns more than specified; then, with the
detector tube and antenna which will be used for
regular reception, adjust the size of the antenna
coupling condenser for best results; following this
the coils themselves may be operated upon, if
necessary., Since the size of the tickler coil
atfects the tuning range to some extent, it is well

oscillate when the antenna is connected,
and the object is to find the correct num-
ber of tickler turns to use under normal
operating conditions. Then with 45 volts
on the screen-grid tap the regeneration
control resistor will be at about half scale
for oscillation.

‘The size of the grid leak will have some
effect on the smoothness of oscillation.
In general, louder signals and smoother oscilla-
tion control will result if the resistance of the
leak is as high as possible. 10 megohms is 2 good
value; with less than 5 megohms the signal
strength may drop off somewhat and the tube
is likely to go into oscillation witha thump instead
of “gliding” in.

THE AUDIO AMPLIFIER

Because of the high plate impedance of the
screen-grid detector ordinary audio “coupling
transformers cannot be used, nor can the 'phones
be placed directly in the detector plate circuit
with satisfactory results. 'tThe National Screen-
Grid Coupler used in this set is excellent for the
purpose. Resistance coupling may be used, of
course, in which case the resistor in the plate
eircuit of the detector should have a value of
about 200,000 ohms. The signal strength will
usually be greater with impedance than resistance
coupling, and less plate voltage is required be-
eause of the smaller voltage drop through the im-
pedance, The values of Cy and K will be the
same with either resistance or impedance coup-
ling. A good coupling impedance for the plate
circuit of the '24 may be made by connecting the
primary and secondary of an audio transformer
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in series; if this is done a good-quality trans-
former should be used. Peaked amplification may
be used as well, substituting a tuned imped:ance
for Ly — a manufactured peaking device such as
the Aero Hi-Peak will function satisfactorily. A
peaked amplifier will help out considerably in
reducing hum if hum is noticeuble,

Automatic hias, supplied by the resistor R, in
series with the cathode of the Type '27 amplifier,
maintaing the grid of the amplifier at the correct
operating point. K; does not seem to be very
eritical, and 2000 ohms is a good value. The
audio by-puss condenser, (s, across the bias re-
sistor may be omitted if desired, although its use
increases the signal strength noticeably. It also
increases the hum level in the sume ratio, how-
ever.

The size of the r.f. by-pass. condenser, (', is
likely to Have a considerable effect on the signal
strength. The reactance of a condenser of even
001-pfd. eapaeity (a common size of r.i. by-pass
eondenser) is low enough, compared to the im-
pedance of the coupling device, to shunt a con-
siderable portion of the nudio energy away from
the grid of the amplifier. {'s should not be larger
than 250 uufd.

The shield ubout the detector tube requires
some explanation, since it is not required for any
reasons of recciver efficiency. \When the set was
first built a quite strong “induction” hum (dis-
tinetive as eompared with tilament hum because
of its high pitch) was present — not a hum caused

¢ by a.c. operation of the tubes, since it, was just as
strong when the receiver was entirely d.c. oper-
ated. A little experimenting uncovered the cause,
'the house wiring itself set up a strong field to
which the receiver was of course subjected. So
long as the grid of the detector was connected to
the filament through a high-resistance leak the
induction hum was strong, although on shorting
out the grid leak it disappeared. Naturally the
hum could only be present when a difference of
potential could exist between grid aud filament,
and the logical way to bring both to the same
potential — with respect to the induction field —
was to connect the grid directly to the filament,
which obviously could not be done, or to shield
the tube. The latter was done and the induction
disappeared almost entirely. The oniy point of
pickup at present is the short length of grid lead
from the grid condenser to the cap of the tube.
The pickup from this lead is so small that it was
not deemed necessary to shield it.

ANTENNA EFFECTS

There are a few disadvantages resulting from
coupling the detector tube directly to the an-
tenna, most of which can be overcome with care,
One of these is the effect of the antenna on re-
ceiver tuning., Unless the antenna is tightly
strung and rigidly supported there will be 2 waver
in incoming signals when the antenna swings in
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the wind. This is unlikely to happen with an in-
door receiving antenna, A change in antennas
will almost certainly change the calibration of the
receiver, even though the bands may still be en-
tirely within the limits of the dial scale. If the
antenna coupling condenser is fairly large the
selectivity of the receiver may suffer. For distant
reception with an oscillating detector this is no
disadvantage, but it is important with 'phone
reception when the detector is not oscillating or if

Grid condenser
maounted on this
SCorew

~ .

~ nsulpting Strip e

2.~ HOW THE TUNING

REMODELLED

The stator is made into fu sections, insulated from each

other, viw eomsisting of o single plate and the other of two
plates,

FIG. ({ONDENSER I3

there are stations nearby whose signals are likely
to *““blot out”” part of the band.

These things may be overcome in the receiver
itself by the addition of an antenna coupling
tube. On the other hand, the coupling tube adds
eomparatively little to the signal strength, and if
the precautions with regard to the coustruction of
the autenna and the coupling condenser are kept
in mind little trouble will be experienced.

The guestion of **dead spots™ is also impor-
tant. If the fundamental or a harmonic of the
antenna happens to resonate af some spot within
the tuning range of the receiver it may be diffi-
cult, if not impossible, to make the detector
oscillate in the vieinity of such resonance points.
Lowering the capacity of the coupling condenser
will generally belp, although this often results in
loss of signal strength on either side of the dead
spot. The best remedy is to change the length of
the antenna so that dead spots do not appear on
any of the amateur bands. No exact specifications
cant be given, but a little experimenting with
different antenna lengths will usually result in
determination of a satisfactory length. When
this has been done the regeneration control need
hardly be touched to cover any one band unless
it is desired to keep right on the very edge of
regeneration.

While the set is built primarily for a.c. opera-~
tion of the filaments, either batteries or “B”
substitutes may be used for the plate and screen-
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grid voltages. Many “B” substitutes, while
entirely adequate for broadeast receivers or audio
amplifiers, full down miserably when used with
short-wave receivers with oscillating detectors.
This receiver works well with 135 volts of “B”
hatteries, and since the total current, drain is only
of the order of 5 or 6 milliamperes, the batteries
will last » long time. In fact, the signal strength
with only 90 volts on the detector plate is only
glightly less than with 135. Some “ B’ substitutes
give excellent results —if a well-filtered one is

7o antenma
wndenser and’
Single stalorplate

Sumper in coil

form for 1750

GE 3500 ke.
.-

2 plate
section

Rolor plates
and Ground

Debector
Llate

FIG. 8.~ COIL FORM AND SOCKET CONNECTIONS

availableaquick trial will show whether or not it is
suitable. In one instance the hum with a particu-
far *“B” substitute was less than when batteries
were used for the plate supply — probably due to
some “hum-bucking” effect. One difficulty with
“ B’ gubstitutes, however, even though they may
be entirely satisfactory from the standpoint of
hum elimination, is that variations in the line
voltage may cause the signals to waver in the
same way as a swinging antenna.

The amount of filament hum in the receiver
seems to be almost entirely a funetion of the
detector tube. Ordinarily the audio amplifier in-
troduces no appreciable hum — if the audio tube
alone hums it is a sign of a defective tube or
wrong connections in the set. The center-tapped
resistor across the heater leads eliminates most of
the hum very cffectively.

Detector tubes, however, will probably be
found to vary considerably. With a good one the
hum will be so low in volume that the 'phones
have to be pressed tightly to the ears to hear it at
all; with others it may be strong enough to be
uwnnoving. With average tubes the hum is usually
so far below the signal and background level that
it is not noticeable — in fact, it is usually nee-
essary to disconnect the antenna fo hear it with
the tube oscillating. With some detector tubes it
will be found that although a very weak hum may
be heard with the tube not oscillating, this disap-
pears entirely as soon as the tube goes into os-
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cillation. With other tubes the reverse may bhe
true, Since tube manufacturers are constantly
striving to improve their product, it is reasonable
to expect that less difficulty with hum will he
experienced as time goes on. With only o sinall
percentage of '24’s will the hum be sufficienily
strong to be bothersome unless the operator is
egcessively critical, The worst feature of a poor
tube is the modulation it puts on the incoming
signals, With such a tube no signals will be pure
d.c.; if such is the case it is a sure indication that
the tube is # “modulator’ as well as a detector.
QOddly enough, the ammount of audible hum scems

_ to be unrelated to signal modulation; a ‘ modula-~

tor” tube may be perfectly yuiet, and on the
other hand a tube with a comparatively. high
hum level may not modulate the signals at all,

With this particular zeceiver, there was no
difference in the amount of bum cither with or
without a ground connection, so long as the
center-tap of the filament resistor was connected
to the metal frame of the set, to which the nega-
tive “B’ is also connected. :

The switch in the negative “B’ lead is a practi-
eal necegsity if a transmitter is used and the
operator does not eare to have his cars deadened
every time the key is pressed. A filament switch
would be of little value, since the tubes continue
to operate for some time after the filament current
is turned off, and the time required for them to
heat to an operating temperature after the current
ig switched on would make practical communica-
tion impossible.

In conclusion, we can say without qualification
that the signal strength with a simaple set of this
type will surprise anyone not familiar with the
results obtainable with screen-grid detectors.
Many amateurs claim that a screen-grid detector
and one stage of audio amplification is the equal
of & detector and two audio stages using Type
'01-A. tubes. Even if the gain is not so great as
that, it is certain that two tubes in such a rig will
give much louder signals than the corresponding
“detector and one step” —— with a much greater
gain in sensitivity to the weaker signals,

& Stra.xs <Y

WOFUR informs us that a very good map of
the world can be purchased from ihe National
(Geographic Society, Washington, D. C., for one
dollar. It is laid out in such a way that DX
mesagurements are easily made.

The following was sent us from the Erie Dis-
patch-Herald of February 23, 1930, by Raymond
Wagner:

“Qale — Aero call short-wave converter, must
he water-heater: gent's hieycle, 30-inch wheels,
child's auto, large wheels, an old-fashioned bed,
Freid-Eisman radio and speaker.”

Someone, pleaze page Warshawsky.
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Amateur Radio at Eastern States Exposition
By Clinton B. DeSoto

HAT about that d.c. signal signing

W1ESE you heard during the week of

September 14th-20th last fall? It

wasn't listed in any eail book and
. . . vou're right! There's a story behind it all.
Here it is:

The eall W1ESE derived both its initials and
its existence from the Hastern States Exposition,
“ America's premier industrial and agricultural
exhibition.” ‘The station, which was part of an
extensive program of codperation between Junior
Achievement, Inc. and the A.R.R.L., was set up
in a booth in Junior Achievement Hall, on the
exposition grounds at West Springfield, Massa~
chusetts,

know, is a national organization that provides
programs of work for boys and girls of cities and
towns, along lines of industry, commerce and
homemaking. The work it does for urban boys
and girls is similar to that done in rural arveas by
the national 4-H Club groups. With these aims,
and beeause of its extended field of activity, the
inclusion of amateur radio as one of its construc-
tive programs was logical, and the details of
eoOperation with the League together with a plan
for development were first begun in April and
May of this year, when Assistant Secretary A. L.
Budlong and Mr. Frank W. Barber, Counselor in
Field Service of Junior Achievement, held a series
of conferences.

WIESE AND THE OPERATING STAFF

Left to right: Phillip Gould, WI1ALZ} jahn R. Blum, W8CKC, chiey operator; Hownrd Barton, WSIH; Robert H. Peter-

sun, W1LI; and the author,

The big variahle condenser in the lower right-hand corner {8 used in the tank cireuit of the modu~

lated finul stage of W81 H, high-powered *phone at LeRoy, N, Y.

The other principal part of this program was
the instruction of a selected class of boys gathered
from all the FKastern states, between the ages of
fourteen and twenty, in the art of amateur radio;
teaching them the code, and delivering a planned
series of talks by members of the Headquarters
staff on the different portions of the course of
study.

Junior Achievement, as many of you may

The annual national exhibit of Junior Achieve-
ment clubs together with their products and
activities is held during the Fastern States
Exposition, in the large building owned by Junior
Achieverment. Inasmouch as this is the prineipal
national event held by the organization during
the year, it devolved upon A.R.R.L. to codperate
fully in the new program in which we were par-
tivipating. One of the results was W1ESE and the
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remainder of the exhibit of which it formed a
part, installed for the edification of such of the
300,000 people attending the Exposition as
passed by our booth.

THE STATION IN DETAIL

W1ESE was of necessity a low-powered affair,
gince its purpose was not only to supply an ex-
hibit to arouse the interest of passersby and
handle messages filed by them, but also to demon-
strate to Junior Achievement members and
jeaders the simplicity and economy with which
such apparatus could be effectively eonstructed.
The equipment used was admirably suited for
this,

The transmitter was the low-power push-pull
set using receiving tubes built by George Gram-
mer, Assistant Technical Editor, and described
by him in the November issue of @57, Its output
was fed into a Zepp antenna 132 feet long, strung
hetween flag poles on diagonal corners of the roof
of the bnilding. The height was such that the
vertical 45-foot feeders just reached the stand-off
insulators on the transmitter to which they were
attached.

The receiver was the little two-tube set de-
signed by Rosy Hull, altered according to the
deseription which appears in the new 7th edition
of the Handbook, Type ‘30 tubes were employed,
their power being derived from two dry cells and
one standard “B” hattery. The ultimate in
gimplicity, wasn't it?

This receiver, while fully capable of bringing in
signals at a vomfortable volume when one of the
Zepp feeders was switched in for un antenna, was
needed for demonstrations, and was replaced in
the station by W1LI's receiver, which had two
audio stages and used Type '01-A’s, Receiving
conditions were quite terrible, of course. Our
nearest neighbor was a printing establishment
running a large job press by an electric motor
which played a constant symphony in the ‘phones
while working. It was so pearly in resonance with
the few lone a.c. signals still to be heard that one
could almost hear the beat notes!

In addition, there was, of course, a monitor, a
frequency meter, and the usual small related
apparatus. Ralph Beaudin’s single control trans-
mitter (pictured in QST for December, 1929) was
taken along for demonstration 1o the class, and
also formed part of the exhibit.

That was the equipment used. It was selected
with two requirements in mind; simplicity and
economy. A glance af the station log and reports
received — excerpts from which will follow —
show that it possessed still another in good de-
gree; effectiveness. Credit for this may be largely
due the staff of operators. There were four of
them spending the week in Springfield as guests
of Junior Achievement. The chief operator was
John R. Blum, W8CKC, of Dansville, N. Y,,
who is well known ay SCM of Western New York.
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With him was Howard C. Barton, WS8IH, of
f.eRoy, N. Y. Robert H. Peterson, W1LI, came
from Worecester, Mass., for the week, while
Phillip . Gould, W1ALZ, was down from Ban-
gor, Maine.

These men came in response to & hurried call
for volunteers sent out just before the event,
after we had learned from Mr. Barber that he de-
sired such assistance, and the localities from
which he wished it to come. They did splendid
work; each of them was a fine operator, and the
way they handled W1ESE, the remainder of the
exhibit, and the thousand and one other details
with which they were confronted, is worthy of
commendation and hearty thanks.

The Exposition opened on Sunday, September
14th, at 200 p. m. On Saturday Ralph Beaudin
and the writer loaded all the components of the
station, a lot of Handbooks and other League
supplies, into the w.k. flivver aud set gut for the
grounds near Springfield, Mass. Clouds hung low
and heavy in the sky; rain threatened moment by
moment; and after pleading hastily with a watch-
ful traffic cop we parked and unloaded the
equipment. That Zepp was put up in record time,
with the clouds almost encircling our ears on top
of the roof. As soon ag it was all up the weather
cleared away nicely, . . .

The station was completed that afternoon, but
there was time left for no more than two half-
hearted and ineffectual calls. On Sunday things
opened brightly and continued so. Long before
the official opening time the aisles were filled with
people, and the amount of interest displayed in
the exhibit was intensely gratifying. About the
middle of the afternoon W8SCKC and W8IH
strode in, and were promptly set to work at the
operating podition. A little later Bob Peterson
showed up, and stations were being worked.
WI1ESE was on the air!

That evening at 10 o’cloek the three ops retired
to the dormitories provided by Junior Achieve-
ment, and proceeded to become children again —
for a night! Casi ruthlessly into a wild, howling
mass of hundreds of energetic hoys between the
ages of twelve and twenty, they settied down on
their beds amid the demoniac din which reigned
only to become targets for apples, tomatoes,
numerous other sometime cdibles, wet paper
balls, svap and all the other playful gestures of
friendly American boys, for an endless eight
hours. The next night they moved!

Phil Gould might also have been in evidence
that first night, but sad to state, calamity befell
him, and it was not uniil the next day that he did
stagger in, As has been said, our call to these, and
other men was a belated one, and W1ALZ had
not received the instructions he required to direct
his activities upon arrival. As a result he wan-
dered over the eutire 175-acre Exposition grounds
vainly searching for ug all that night and part of
the next day.
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A DISSERTATION ON CRYSTAL CONTROL

It was this same Gould of W1ALZ who told us
of a visit paid the radio shack on one of the Navy
destroyers (name withheld by request!) and the

ragchew with the op that followed. Gould gazed .

intently at various parts of the equipment, and
then, pointing to the big transmitter, asked, * Do
you use a crystal in that?”

The op veplied indulgently. “Oh, no, we
haven't used crystals for years. You won’t find
one in s Navy receiver anywhere!”

Gasping, but determined, Phil tried again. “I
mean in the transmitter.”
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Clyde J. Houldson, Technical Information Serv-
ice, outlined the use, construction, and operation
of receivers, taking eare also of the many other
duties encountered during each day.

On the succeeding days transmitters, elemen-
tary theory and operating practice were gone
over with the remnant of the class, and some of
the preliminary work reviewed for a newly ar-
rived group. The procedure of the organization
provided for separate groups of boys and girls to
be in attendance each half week, and this ren-
dered the organizing of the course more difficult.
All of the fellows reached ure guing to become
splendid amateurs very shortly, though, and will

IN ACTION AT THE UPERATING POSITION

John Blum pounds oui one of the numerous **luve and kisses' messayes. The single-control trans-
mitter and two-tube receiver tn the foreground were used in the class insiruction,

“Why, no. We use vacuum tubes in the trans-
mitter, too.”

Monday was Governor’s Day, and during the
forenoon the chief executives of many of the
Fastern States went past the exhibit. Some of
them displayed a real interest in our station, and
received a good deal of information. In the after~
noon A. A. Hebert, in his capacity as Fieldman,
addressed the boys of Junior Achievement on
amateur radio in general, and had a most inter-
ested audience. After this discussion the selected
cluss received the first code lesson.

E. L. Battey, Assistant Communications
Manager, represented Hq. on Tuesday, and out-
lined all the activities of the amateur to the class,
explaining the what, why, and wherefore, as well
as giving another code lesson. On Wednesday,

help us immensely. Each of them returned to his
club filled with enthusiasm for amateur radio,
and it won’t be much of a task for them to com~
municate that enthusizsm to their clubmates
and neighbors.

Several New England amateurs stopped by the
hooth each day, and some very interesting per-
sonui contacts resulted. We had the pleasure of
meeting W1AJJ on Saturday, a YL well known in
New England who recently joined forces with
WI1AZW in a life QS0. Dozens of old-timers now
off the air, stopped by, and so great was their
interest in the little transmitter that many of
them expressed their intention of getting back on
the air soon.

While spesking of the transmitter, we can’t

{Continued on puge 78y
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Standardization in the Field of Radio
Engineering

" By Beverly Dudley®*

HE necessity of making, adopting, and
using standards may be readily ob-
served in everyday life, for standards

- and standardized products contribute
materially to the wealth, convenience and sim-
plicity of our already complex lives. The state-
ment that a piece of paper i8 nine inches wide and
twelve inches long immediately conveys a definite
impression of a particular size of sheet to all those
who hear the remark and who are familiar with
the Engiish units of measurement. The statement
means little or nothing to those who are not ac-
quainted with the English system of measure-
ments, for they have no conception of the stand-
ard inch. ‘The definite itnpression that is conveyed
to those familiar with the inch depends entirely
upon the fact that the inch is a standard unit of
measurement, that the length of the inch doeg not
vary, and that it is universally accepted, at least
in English speaking countries.

A standard may be defined as “*that which is
established by authority, custom, or general con-
sent, as a model or example,” and there are a
number of different kinds of standards. Standard
weights and measures arc perbaps the most com-
mon although standards may also be originated
on nomenclature, uniformity of dimensions,
methods of test, test procedure, safety precau-
tions, ste. But whatever the type, in order that it
be a true stundard, it must be accepted and ree-
ognized as such by everyone having occasion to
use the particular “standard.”

in the field of radio engineering standards are
as important — if not more important -— as in
any other technical or engineering field becauge of
the cowplexity of the subject, Readers of QST
who glance over a copy of Wirdess Weekly or
Experimental Wireless und the Wireless Fngineer
will immediately notice the unfamiliar terms such
ag ‘‘valve” for vacuum tube, ‘“reaction” for
regeneration, and “‘note magnification” for andio
amplification, which are in common use in Eng-
land. But it is not necessary to go to English pub-
Jications to find terms that are unfamiliar, or
whose meaning is obseure. Nuch terms as *‘ power
detector” and *“linear detector,” for instance,
may have a very definite and limited meaning to a
gertain group of radio men; it may represent an
absurdity to another group. A few terms, such as
“microsynchronize’ for instance, may mean

* Agsistant Secretary, Institute of Radio Engineers, 33
‘West 39th Street, New York, N, ¥,

nothing at all, escept to the originator of ihe
term, and even this is doubtful. T make system
out of chaos and to assure that engineers and
other technical men engaged in the radio field will
all speak the same “shop language,” it is neces-
gary to use standard nomenclature and definitions
and provide for standard tests and test procedure.

The necessity of stundardizing nomenciature
was early recognized by the Institute of Radio
Engineers and in 1913 their first ** Report of the
Committee on Standardization” was published.
This was followed by subsequent reports issued
in 1915, 1922, 1926, and 1929, and at the present
time the standardization project is progressing
rapidly. Standardization is dynamic — not statie
- and it is continually necessary to revise and
enlarge the scope of standardization reports to
include new developments. Several vears ago
there was no necessity for ineluding in the stand-
ardization report such terms as **photo-electric
tube,’ “‘television,” “tetrode,” or “‘megacycle;”
to-day these terms are frequently used.

The mechanical structure of the present, stand-~
ardization committees is given in Fig. 1, from
which it will be seen that the standardization
set-up is a fairly complex but entirely complete
system. The structure may be divided into two
parts, representing the two types of standards
published. The left half of the diagram deais with
the standards of the Institute of Radio Engineers;
the right half of the diagram deals with ** Ameri-
ean Standards” as published by the American
Standards Association. While this diagram would
seem to indicate that there are in reality two radio
standards, this is not actually the case; in the
final analysis there is only one set of ** American
“tandards,” as explained below.

The Committee on Standardization, appointed
by the Board of Direction of the Institute of
Radio Engineers, has the power to make all
Institute standards, subject to the approval of
the Board. 1t is composed of men in all branches
of the industry and in various parts of the world
who are responsible for the Institute standards.
I'he Committee is headed by Dr. J. H. Dellinger,
Chief of the Radio Section of the National Bureau
of Standards, who as Chairman of the Committee
on Standardization is largely respousible for the
work of the widely scattered Committee. The
Committee as a whole, consisting of forty-six
members in six countries, does not itself originate
much of the work ; several sub-committees, known
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ag Technieal Committees have been appointed to
consider the technical points and to create the
standards on four phases of radio communication;
receiving, transmitting, vacuum tube, and elee-
tro-acoustic, devices.

The four Technical Committees are composed
of a smaller number of men — usually about a
dozen — than the main Committee on Stand-
ardization, and in general, the members of the
Technical Committees are picked because of their
apecialized training and experience along definite
lines. The Technical Committees gather, origi-
nate, determine and prepare the standards in
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“The A. 8. A. is a federation of forty-three na-~
tional technical societies, trade associations, and
governmental bodies whose chief purpose is to
bring together manufacturers, distributers, con-
sumers, technical specialists, and any others
direcily concerned with a particular standardiza-
tion project; to assure that a preponderance of
these interests wishes to have a national standard;
to bring about the organization of & technical
committee composed of official delegates of all
important bodies interested to formulate the
standard; and finally, when such a committee has
prepared the standard and given it substantially
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their respective fields of activity, as well as in any
related field of activity that may affect them.
There is, naturally, some overlapping of the work
of these Technical Committees, and a single sub-
ject, such as a vacuum tube oscillator for instance,
may be congidered and defined by two or more
‘Pechnieal Committees, each from a different
point of view. The reports of the four Technical
Committees are forwarded upon completion to
the Committee on Standardization for rejection,
eriticism, comment, revision or acceptance, The
Committee on Standardization correlates the
work of the four Technical Commitiees, prevents
duplication, makes sure that the definitions and
standards are uniforin and consistent within
themseives as well as with those proposed by
other Technical Committees, and circulates these
tentative standards for comment and criticism.
When the Committee on Standardization is as-
aured that its recommendations represent g true
consensus of engineering opinion, its report is
brought to the Board of Direction for approval
and for publication in the I. R. E. Yearbook as
the standards of the Institute of Radio Engincers.

On the right half of Fig. | is the diagram show-
ing the mechanical structure of the various com-
mittees for the generation, preparation and
adcption of an “* American Standard,” under the
direction of the American Standards Association.

unanimous approval, and the American Stand-
ards Association is definitely assured that the
atandard represents a real national consensus, to
make it an *American Standard’.” A chief func-
tion of the American Standards Association is the
judicial one of determining whether a national
consensus has been reached.

Having determined that national standards on
radio eommunication were desirable, and follow-
ing requests from a number of radio organizations,
the Bureau of Standards organized a conference
on January 12, 1923, the result of which was
agreed that the Americun Standards Association
form & Seetional Committee on Radio. The In-
stitute of Radio Engineers and the American
Institute of Electrical Engineers were appointed
by the A. 8. A. sponsors for this standardization
project in the field of radio enginecring. The
Neetional Committee is composed of representa-
tives accredited for the purpose by various or-
ganized groups concerned with the project. The
members of the Sectional Committee on Radio
represent the following organizations:

American Institute of Eleetrical Engineers.

American Radio Relay League.

American Railway Assn. (Telephone and Tele-

graph Section).

Bell Telephone System.

Department of Coramerce.
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Department of Interior.
Institute of Radio Engineers.
Inter-Department Radio Advisory Committee
{Gov. Depts.).

National Assn. of Broadcasters.

National TFlectrieal Migrs. Assn. {(Radio
Division).

National Elecirie Light Assn.

National Fire Protection Assn, and Under-

writers' Laboratories.

Navy Dept.

Radio Corporation of America.

Radio Manufacturers’ Assn.

War Department.

It will be ohserved that this list includes bedies
representative of practically all of the farger or-
ganizations likely to be interested in the stand-
ardization project on radio engineering,.

Sectional Clommittees are made up of repre-
sentatives, designated by wvarious bodies con-
cerned with the project assigned to the committee,
and of additional sgpecially gualified indi-
viduals. The Sectional Committee on Radio is,
in general, concerned with the formal adoption of
standards on radio matters and it may —- and
does — assign its work in whole o Technical
Committees. It is cssential that the completed
work of a Sectional Committee shall be con-
sidered by all of its members and that their in-
dividual decisions ghall be recorded and exhibited.

IFour Technical Clommittees of the Sectional
Committee on Radio, which correspond in name
and function to the Technical Committees of the
I. R. E. Committee on Standardization have
been appointed to originate, gather, and prepare
standards. ‘The Seetional Committee on Radio is
concerned with guiding and directing the work,
and to a greater extent, of approving or rejecting
the recommendations of the Technical Commit-
tees. The work of preparing the standards is car-
ried on freely and simultaneously by the Tech-
nical Committees {and all other interested bodies)
in order that the differing viewpoints of the sev-
eral groups may be fully utilized and the most
broadly suitable standards produced.

Although the diagram shows two distinet sets
of standardization committees and two sets of
standards — the I. R. E. and the A, 8. A, — it
should not be assumed that there are actually two
independent and unrelated standardization re-
ports. The I. R. E, standardization report relates
specifically to the engineering side of radio com-
munication, and consequently is generally tech-
nical and somewhat limited in seope. 'Che stand-
ards accepted by the A. 8. A, must be acceptable
to the representatives of the organizations as a
whole, and the A. 5. A. standard must represent a
consensus of opinion of the greater portion of
those actively engaged in the radio field before it
may become an American Standard. But insofar
ag the standards relate to radio engineering, the
A. 8. A, standards are essentially the same as the

o
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1. R. E. standards and the A. 8. A. looks to the
Tustitute of Radio Engineers and the American
Institute of Electrieal Engineers, as sponsorg of
the radio standardization project, to vouch for
the technieal qualifications of the proposed
standards. The A, 8. A. standard is the final au-
thority on commercial and engineering standards
in this country {but should not be confused with
the National Bureau of Standards which is the
final authority on legal standards in the United
States) and because its standards represent the
consensus of a larger and more general group
than the 1. R. K. standards, there is more time
required for an A, 8. A. standard to he adopted
and published than for an L. R. E. standard. The
formulation, acceptation, and publication of the
final standards applying to radio engineering are,
therefore, seen to be somewhat long and drawn-
out processes, While at first this might seem to be
a decided disadvantage, in reality it is & most
important advantage. Standardization can be
carried out too guickly or too prematurely, and
if this is done, more harm than good is done, for
faith is lost in the standardization project.

And now that we have given an outline of the
general method of formulating and adopting
standards for radio engineering, let us inquire
more into their use. The importance of standards
is not fully appreciated by those having little
oceagion to refer to them, and for thig reason,

“their importance is likely to be belittled by the

vast majority who need them most. The reports
of the Committee on Standardization of the In-
stitute of Radio Enginecers are available without
cost to its members, and at a nominal cost to
nou-muembers. This report, issued every few
vears, is widely used by radio and comumnunication
engineers. It may have little direct importance to
the amateur who is interested only in the proper
design and operation of his station, but it does
affect his station and operation, indirectly at
least, for ihe technical articles appearing in Q87
frequently use these reports for obtaining exact
wording and specifications for test methods. A
practical example of this oceurs in connection with
*The Modulometer’ in the August, 1929, issue
of QST where the I. R. E. definition for modula-
tion factor is emploved. Frequent reference is
imade to the 1. R. K, report even though no foot-
note calls attention to the souree of information.
But in another way the amateur affects these
standardization reports and is in turn affected by
them, for the American Radio Relay League is
represented in s number of subcommittees,
Technical Committees, as well as in the Com-
mittee on Standardization and the Sectional
Committee on Radio. The conpection between
the League and the Institute on the various com-
mittees pertaining to standardization is mutually
beneficial, even though the direct and indirect
effects may not be readily apparent to the general
membership of the two organizations.
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The Doublet Antenna
A Hertz Antenna With Two-Wire Matched Impedance Feed
By Clyde J. Houldson, W1KP*

WUDGING by the number of letters that
come to the Technical Information Service
desk, many amateurs are experiencing
difficulty in coupling the push-pull trans-

mitters — which have been deseribed from time
to time in QST — to the Hertz antennas that are
generally used and really load cach tube equally,
which is the ideal condition when using tubes
conneected in push-pull. About the only suitable
type of coupling that hay appeared is the one
which employs the ‘“split” antenna coupling
coil, a3 shown in the article ** Advapced Trans-
mitter Design™ in June, 1930, @87, The single-
wire fed type of antenna described by W8GZ in
September, 1929, OST was an ideal one for use
with a single tube in the output stage, but diffi-
culty is experienced in coupling s push-pull
transmitter to a single wire fecder.

The antenna system to be described uses a
two-wire matched impedance feeder system which
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is quite-suitable for use with push-pull trans-
mitters, and is known as the “doublet’’ antenna
system,

Suceess of this antenna system depends en-
tirely on three important dimensions (referring
to Fig. 1) namely the value ¢ or coupling, #
known as feeder clearance, and L, the length of
the antenna. All three of these must be correct
for the particudar operating frequency und the
only adjustment remaining is varying the taps on

* Technical Information Service, A, R, R. L,

the plate tank inductance to secure the right load
conditions.

HOW IT WORES

The antenna proper is our old friend the Hertz.
It ig fed by a two-wire transmission line of any
desired length and which is untuned. There are
no standing waves; consequently there iy practi-
cally no radiation or jeakage from the feeders.

The feeders do not conneet, exuctly at the cur-
rent loop (center of antenna) but are fapped on
slightly off the point where the current is a max-
imum, The purpose is to make the impedance
across the output of the feeder system matceh the
impedance of the transmission line, thereby se-
curing maximum power transfer and at the same
time eliminating radiation by the feeder system.

The adjustment of a transmission coupling to
the antenna requires an understanding of siraple
single-phase transmission line phenomenatd Any
transmission line has a characteristic surge im-
pedance which depends upon the size and spacing
of the conductors composing it, and also upon
the impedance of the terminating network. When
the proper adjustment of the line is secured (at
radio frequencies) it will act as a pure resistance
connected across the output of the last stage of
the transmitter,

As a rule the transmission lines used for radio
frequencies have a characteristic impedance of
500 to 800 ohms. Generally, however, a 600-ohm
line is most used, especially in commercial work.

Hor amateurs who wish to calculate the im-
pedance of the transmission line in use, the fol-
lowing formula can be used and will give quite
accurate results for sn outdoor open transmis-
sion line:?

Zo=

Where Z, is the characteristic surge impedance
of the line in ohms; D is the distante between the
center of the two conductors composing the trans-
mission line; and d is the diameter of the conduc-
tors.

In using this formula distance between conduc-
tors and wire diameter must be in the same units
(i.e., in inches or milliammeters, ete.).

+“Some Transmission Line Fundamentals,”’ by G. A.
Boddie, Electrical Journal for Jan, and Feb., 1928,

z * Eleetrie Oscillations and Electric Waves,” by G. W,
Pierce. ** Matching the Transmission Line to the Antenna,”
QST Jan., 1928,
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It cun be said generally that the proper ter-
mination of a transmission line is one of the most
important adjustments of the entire transmitting
system, and will have a great influence on the
efficiency of the station, affecting both the range
and the quality of the signals.

FlG. 2

The greatest transfer of energy from the plate
tank coil to the antenna is obtained when the
termination impedance just equals or matches
the characteristic impedance of the transmission
line. If we assume the line having a characteristic
impedance of €U0 ohms, then to obtain the max-
imum transfer of energy, the impedance of (' must
also be 600 ohms.

When the system is correctly balanced, each
eonductor eomposing the transmission line iy at
equal but opposite potential to the other and any
racdiation from the line is thoroughly neutralized.
When the transmission line is not halanced, radi-
ation from the feeders is very likely to oceur
but out of phase with the antenna radiation and
likely to affect the total radiation seriously. Also,
if the phase balanecing snd impedance matching
are not obtained, all of the power which is de-
livered the trabsmission line will not be passed
on to its ultimate load, the Hertz radiator. The
power which the radiator does not take will
surge back and forth from end to end of the trans-
mission line {reflections) until the energy is fi-
nally dissipated in rudiation and by the resist-
ance of the transmission line iiself. However,
when the impedance of € equals the impedance of
the transmission line, & matched condition exists
and practieally all the power delivered to the line
from the output stage will be delivered to the
antenna, the only loss being the I*R loss in the
transmission line conductors., This loss is really
negligible.

DECEMBER, 1930

By following the formulas very closely, the
correct  values can be obtained and perfect
matching of impedances can be very nearly ap-
proached, leaving only the adjustment of the an-
tenna coupling eclips on the plate tank coil to
complete the matching proeess.

The antenna coupling ¢lips are connected an
egual number of turns either side of the center of
the plate tank inductance. To load the set the
vlips are moved along the coil (from center) until
the tubes draw the normal plate current recown-
mended by the manufacturers.

CONBTRUCTION AND OPERATION

After deciding on the frequency at which the
system ig to operate, the length of the antenna is
determined. In order to secure maximum power
output for a desired frequency the formula below
can be used.

492,000

L (ieet} = """““";1;';“""'" WK or
. . 150,000, ,.
L (meters) = 7 K

Where L (Fig. 1} is the antenna length in feet
or meters for a desired frequency F, and K is a
constant, depending on the frequency band.

For frequencies below 3000 ke., K is 0.96

i i between 3000 and 28,000 ke., K

is (LO5
above 28,000 ke., K is 0.94
£ is the frequency in kiloeycles.
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The coupling or value ¢ (Fig.1} must also be
determined:

442,000

Cropy= I WKy, or
Crmeters = 15(}:‘0(;'9 (K
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K+ has different values for the various frequency
bands.
K1 is 0.25 for frequencies below 3000 ke,
Kiis0.24 ¢ “ between 3000 and 28,000
ke.
KNyis 023 ¢ “  above 28,000 ke.
F s the fundamental frequency in ke,

The other remaining value is the feeder clear-
ance F (Fig. 1), and it is important that this
clearance be maintained when constructing an
antenna of this type.

- 492,000
Bloot = -rmms

F
150,000

E’metvxs i F

W R or

XK

K is 0.30 for all bands and F is the frequency
in kilocycles.

The above equations, as stated before, are for
feeders having a characteristic (surge) impedance
of 600 ohms and will not apply to feeders of any
other impedance, An impedance of 600 ahms is
standard in commercial work and is convenient
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and quite satisfactory for amateur use, The
proper spacing of the wires composing the feeder
svstem for a 600-ohm transmission line ecan be
computed to a very close approximation by this
formulda:

D=08xd.

Where D is the distance between the centers of
the wires composing the feeder system and d
is the diameter of the wire. If the diameter of
the wire is in inches the spacing of the wires will
be in inches, and if the wire diameter is in milli-
weters the spacing will be in millimeters.

For the convendence of both U. 8. and foreign
readers, the diameters of the varvious sizes of
wire most used will be found as follows:
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Nearest Equiv-

1.:2 dE' 8. .;[)ia;vmlr;te’fr lai’{zf‘le(fr in alent Brirush
yetige i itnehes mdlimelers SOW.G
No. 10 01018 2,54 No. 12
t 12 0.080 2.05 No, 14
14 0.064 1.63 No, 16

The wires composing the feeder system can be
any convenient length that suits the particular
location, successful operation with feeders 1200
feet long being quite comon. Since the majority
of amateurs reside in cities, where space for an

<] L
7o Ant, E
=i ke

:

| i

mHV. < =<
FIG. &

antenna is usually at a premium, it is not expected
that many amateurs will have to execed this
length,

The formulas are practically sclf-explanatory
- but. probably onc example would help. Sup-
pose the antenna's fundamental frequency is to
be 3500 ke,

First it would be necessary to solve for the an-
tenna length.

Substituting the proper values in the formula,
492,000
3500

=133.54 ft.

Next we would need to solve for the coupling
¢ for 3500 ke.,

Litcet) = X085

o) = 222000

-\ feet ] 3500
=43.74 ft.

Next would be the feeder clearance:

X .24

3500
= 4217 ft.

In this example, we will use No. 12 B & 8
enameled wire, which has a diameter of 0.080
inches. Therefore the spacing of feeders should
be

98 X0.080=7.84 inches
Therefore you have the complete data for an
antenna suitable for operating on 3500 ke, Re-
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ferring to Fig. 1, the length L should be 1 33.54
feet; the coupling value ¢ should be 33.73 feet
or 16.86 feet cach side of the center-line of the
antenna; and the feeder elearance should be
42,17 fect. The spacing D between feeder wires is
7.54 inches. No. 12 B. & 8. wire also may be used
for the antenna. Well soldered connections should
he made where the fecders join the antenna, of
course.

It is important that you follow the four di-
mensions very closely. Otherwise the system will
not operate a8 a doublet antenna — or even may
fail to operate entirely,

The spacers used for the feeders may be cither
glass or well seasoned wood hoiled in paraffin,

330e-
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WRONG METHOD
Flc.6
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The main requircment is that the feeders be ac-
vurately spaced throughout their entire length.
If any turns or bends have to be introduced into
the feeder system before it reswches the {ransmit-
ter it is essential that the feeder system be rigidly
supported and that the bends be gradual and not
sharp right-angles.

This is just the type of antenna thaf many
amuteurs have been looking for, cspecially those
using the push-pull type transmitter. In this v
the tiubes must be loaded cquallv for hest rpsultg
Several diagrams are given in Fig. 1 showing the
general arrangement, while Fig. 2 shows circuits
using a single tube in the output stage. The con-
denser (% connected from the *free” end of the
tunk circuit to the filament circuit may be neces-
sary where the eircuit plate-filament capacity
is greater than a few wpefd. and should be of a
value equal to the tube plate-filament capacity.
[ts purpose is to make the tank cireuit eleciricully
symmetrical about the center by balancing the
plate-filament capacity which is in parallel with
the other side of the tank inductance. This ea-
pacity is hardly necessary with o Type 52 tube
{which has a negligible plate-filament capacity)
but should be used with tubes having apprecia-
ble circuit plate-filament capacity — including
socket and wiring capacity. A capacity of about
10 pufd. or so will usually suffice.

Fig. 3 shows the conncctions when using two
tubes in push-pull as the final stage. In both
cases the positive high voltage is fed in at the
center of the plate tank inductance and the usual
r.f. by-pasg condenser is connected there. Lhis
piaces the center of the tank coil at ground poten-
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tial with respect to the r.f., both ends of the coil
being * hot.”

In all diagrams the antenna blocking condens-
ers have a capacity of 2000 uufd. These fixed con-
densers should haves voltage rating which issome-
what higher than the plate voltage used on the
output stage. This is advised for several reasons.
As a rule the negative high voltage is grounded;
therefore, if the transmission line should become
grounded or the insulation of the antenna system
fail, condensers having a low voltage rating would
invariably blow and thus short the d.c. power
supply. The use of the condenser is not only a
safeguard to the station equipment but also to
life, because if the condensers were omitted, any-

CORRECT METHOD
FIG.7

one coming in contact with the transmission line
or antenna would probably receive the plate
voltage used on the last stage, through his body
to ground. On high power installations this might
result in very severe shock or even death. By
using the condensers, r.i. only exists on the trans-
maission line while the transmiiter is operating.
This is not as dangerous ag the high-voltage di-
rect eurrent used af some stations, The use of
the voupling coudensers is wespeciully recom-
mended to amateurs who live in apartment build-
ings, where the transmission line as a rule must
tuke a long circuitous path to reach the roof
where the antenna is located.

Fig. 4 illustrates the method of conneeiing thiy
type of feeder to the output of a transmitter
when it is impossible to arrange the plate tank
cirenit to give the required balance. The feeder
tank circuit will be similar in construction to the
usual transmitter tank cireuit. As with the other
arrangements, the clips are adjusted syrametri-
cally on either side of the induciance center until
the maximum power is being transmitted to the
antenna. This will oceur, of course, when the im-
pedance across the feeder input is equal to the
surge impedance of the transmission line.

As stated before, best results will be obtained
when each tube draws an equul value of plate
current. This condition is desired particularly
when operating two tubes connected in push-
pull in a radiophone iransmitter. The arrange-
ment shown in Fig, 5 will casily accomplish this.
An extra filament transformer {or winding) will
be necessary. A milliammeter to measure the plate
current of each tube can be used or a jack can be
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placed in each negative return cireuit so that the
varrent of either tube can be read merely by in-
serting the millilammeter plug into either jack.
"This will require only one plate current milliam-
meter. The use of two meters is of course the
ideal method; but the plug and jack method can
be used to accomplish the same thing (i.e.) bal-
anee the plate current drawn by each tube. Grid
cirrent meters also may be connected in the grid
cireuit as shown in Fig. 5. This helps a great deal
in the adjustment of the grid excitation clips
which connect to the tank coil of the preceding
wtage. The excitation can be adjusted until the
grid current for each tube is identical.

When the grid current has been balanced, the

3300
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WRONG METHOD
FiG. 8

plate voltage can be applied to the last stage.
Then the antenna coupling clips are adjusted un-
til an equal value of current is flowing in each
plate circuit, indicating that the load is balanced
and that each tube is carrying its share of the
{oad.

For an arrangement of this sort, it is essential
to use “matched’ tubes or tubes which possess
identical characteristies. If this is not done,
trouble will be experienced in balancing the plate
input to each tube, even though the grid excita-
tion of each is the same, This arrangement is
usually termed g “balanced push-pull amplifier
and is especially recommended for use in the Class
B linear amplifier stage of a 'phone transmitter.
It is also quite suitable to usc in the final stage
of the better class of code transmitter.

A FEW PRECAUTIONS

Certain factors must be kept in mind when de-
signing a Zeppelin or single-wire fed Hertz and
the same holds true for the doublet antenna.
These important factors have been pointed out
in the discussion and it is urged that they be ad-
hered to or else the system will not operate on the
desired frequency or fail to operate entirely.

As shown in Fig. 6 the feeder system should
never follow the antenna back to the point where
it enters the “shack.’” It can be safely said that
nine out of ten of the amateurs experiencing diffi-
culty with the single-wire fed Hertz and writing
into the Technical Information Service were using

the general arrangement shown in Fig, 6. This is |

not recommended under any circumstance. The
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feeder should run straight away from the antenna
for at least 30 percent of one-half wavelength as
shown in Fig. 7. From there the fecder can con-
tinue in any direction 1o the shack and transmit-
ter. The same applies to the doublet antenna,
and the arrangement shown in Fig. § is nof
recommended. It is very important that the feed-
¢rs run the required distance as shown in Fig. 9.
This is to prevent interference of the feeder with
the radiation of the antenna, and vice versa.
Many amateurs who live in cities are con-
stantly writing in saying that they are pressed
for room to erect a half-wave Hertz antenna for
operating on 3500 ke, and that they desire to
ust & bent type of antenna. This is all well and
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good as many city apartment dwellers use the
bent type and seeure very good results. However,
if you find it necessaryv to employ the bent type
ut your location beecause of lack of room. remem-
ber it is always best to steer clear of sharp angu-
far bends in the antenna. If bends are absolutely
necessary make them well rounded ones. How-
over, the best results will be obtained if the hori-
zontal part of the antenna is one straight run.
The bent type should be used only where the space
available does not permit the straight-run type.

Although this type of antenna system may be
operated at harmonies of its fundamental fre-
yuency with some degree of success, its character-
isties are more particularly suited 1o operation
at its fundamental frequency only.

When designing a system of this type it is
urged that one of the wire sizes that is shown be
used. Also use the spucing of feeders, coupling,
feeder clearance, ete., that are correet for the
desired operating frequency.

This type of antenna has been used by a num-
ber of amateur stations and also is used with sue-
cess in several commercial high-frequency com-
mupication systems.,

St Strazs B

WODOS sends us one of those *“Believe it or
not’ eartoons showing a century plant which
grew 30 feet in ten weeks out in San Diego. He
wants to know where to obtain seeds for such a
plant. So do we. Any of you Californians have
any dope on this? We want to raise some masts.
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LOUIS R. HUBER

The old familiar heading reappears after many years. While not planned as a monthly department,
from time to time QST will present brief sketches of some of those amongst us whose activity in
amateur radio has made them of general interest to our readers. We have pleasure in presenting this
mnonth two members of the Board of Directors of the A.R.R.L., and it just happens that they are the
oldest and the youngest members of that body. Permit us:

Allen H. Babcock, Consulting Electrical En-
gineer of the Southern Pacific Company with
offices in San Franeisco, is the Director of the
Pacific Division of the AR.R.L. He was first
elected to the Leapue’s Board in 1923 and has
been constantly returned to that body by his
members ever since. He lives in Berkeley, across
the Buy from San Francisco, where he owns and
operates W6ZD,

Mr. Babcock was born at Buffalo, N. Y., Au-
gust 12, 1865. His education was received in the
public schools of Oakland, Calif,, at Phillips
Exeter Academy, the University of California and
Lehigh University. He has bad a long career in
electrical engineering, commencing in 1891 with
the Thompson-Houston Electric Co. at San

(Concluded on page 78)

Louis E. Huber, retiring director of the
League's Midwest Division, was born at Tipton,
Iowa, on January 10, 1908, and his age is there-
fore exactly that of the average of League mem-
bership.

His start in radio came at the age of cight,
gathering bits of wire, ¢ lo Skeezix, while the
telephone men were at lunch. The inevitable
half-inch spark eoil was acquired at the age of
ten, fond parents giving the use of the barn for
gtation purposes if Marconi would promise not to
bore too many holes in the wall. The invitation
was accepted, the promise as inevitably broken.
Three years luter the government licenses were
gecured and 9DOA was on the air with a 14 k.w.
Packard and rotary, only to be displaced in 1922

{Concluded on page §8)
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A New Type of Crystal Holder

By C. W. Klenk, WOAAU-WOZK*

OMETIME ago, when it was decided to
adopt crystal control on the transmitter
at WOZK, difficulty was experienced in
finding a suitable device io hold the

crystal properly and at the same time to allow
changing the erystals by the **plug-in” method.
Nothing on the market was found to be quite
satisfactory. Therefore it was necessury to devise
a holder that would meet the conditions. With
the aid of my dad, Dr. ¢t. L. Klenk of WOAAU~
WOZK, a device was evolved which was in every
way satisfactory. Because it worked out so well
the writer desives to pass the idea on to the ama-
teur radio fraternity.

The holder, plugged into the mounting, is
shown in n photograph. As the mounting base

THE CRYSTAL HOLDER AND MOUNTING BASE

was made to conform to certain specifications
peculiar to the equipment at W9ZK, the writer
will not waste space or time describing it. The
pietures give an idea of its appearance anyway.

This mounting is ideal in that it is possible to
secure o micrometer adjustment of tension on
the erystal. Also it is possible to adjust to allow
an air space between the upper plate and the
erystal which is ideal for shifting the frequency a
slight amountt The crystal is protected from
dust and dirt and remains permanently adjusted.
The hoider is rugged enough to allow dropping,
but since the crystal is quite fragile it is not ad-
visable to make s habit of this.

One photograph shows the holder with its
parts disassembled. In Fig. 1 is a detalled as
sembly drawing showing a plan view and a cross
section of the elevation as well as the complete
specifications.

* 3148 Halliday Ave., St. Louis, Mo.
_!For details of this feature see “QSY With Crystal
Control,” QST September, 1430,

The holder comprises a bakelite base, an in-
verted ' U bracket, two pieces of felt, two ground
brass plates, a thumbserew and lock nut for ad-
justment, u piece of bakelite tubing, a bakelite
sover, and two (5. R. plugs. The base is machined
in a lathe from half-inch sheet bakelite, rounded

FIG, 1.~ DETAILS OF THE CRYSTAL HOLDER

Material used: A, brass; B and C, bakelite; D, brass; E,
quurt> ~rystal; F and G, felt; H, bakelite tube; I, brass maciine
srrew, 12-48 thread; J, General Radio piugs; K. brass,

and hollowed out to take the end of the short
piece of tubing. This tubing is cemented in
place, Into the bottom of this cup is placed n
piece of good quality felt cut to conform to the
inside diameter.of the tubing. Over this felt is
placed a disc of hrass of the same diameter, which
has been turned out and cut to size, the top sur-
face having been ground flat and smooth. (n
this brass plate is placed another piece of felt of
the same size and quality only it has a hole cub
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in the center to provide space for the quartz
erystal. The hole shouid be cut slightly larger
than the actual dimensions of the crystal to
allow for sideward expansion of the felt when it
is subject to the compressive force of the thumb-
serew. Over the crystal and part of the felt is
placed the top plate, made of brass with the
under surface ground perfectly smooth. The top

THE MOUNTING BASE AND BOTH ASSEMBLED
AND UNASSEMBLED CRYSTAL HOLDERS OF THE
TYPE DESCRIBED

of the plate tapers from the edges to the center
and in the center a recess is made to take the
tip of the thumbserew. The bakelite cover (with
& hole cut through the center to allow passage
of serew shank) is then placed snugly on the
top of the bakelite tube. The Inverted 17”7
hracket is fastened to the bhase of the holder.
The serew is placed through the threaded portion
of the bracket and turned down until it engages
with the recess in the fop of the upper plate.
Following this the screw is tightened until the
erystal is properly held in place. The lock nut
prevents the thumbscrew from loosening and
allowing the crystal to get.out of adjustment,
The two (. R. plugs are fastened under the
bakelite base. {Ine is connecied directly to the
brass bracket which makes a connection to the
upper plate. The other is connected through
the base by a flexible lead to the lower plate.
The piece of felt surrounding the quartz
plate regulates the amount of tension. Turning
down the thumbscrew compresses the felt and
brings the upper plate nearer to the ecrystal.
Turning the screw in the opposite direction re-
leases the tension on the felt and it expands,
pushing the upper plate away from the crystal.
By this method the desirable air space between
the crystal and the upper plate ean be obtained
with very close precision. The felt placed under
the lower plate acts as a cushion for the whole as-
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sembly and also tends to keep the surfaces of the
two plates parallel to each other. Any small
inaccuracies as the result of grinding are com-
pensated by this means.

In building this type of holder extreme ecare
must be taken in getting parallel surfaces on the
upper and lower plates. Accurate machining and
then careful grinding are absolutely essential in
securing the desired results. The two plates may
be ground by hand, rubbing them together and
using fine valve grinding compound as & grinding
medium. After the grinding is completed the
plates are polished with jeweler’s rouge. Then
each part of the holder must be cleaned thor-
oughly to remove all traces of grease and moisture,
especially from the surfaces of the ground plates,
It is advisable also to clean the felt pads thor-
oughly. A very convenient cleaner is carbon
tetrachloride, commercially known as *“*Clar-
hona.” It is a non-combustible, quick drying
liquid which can be obtained in nearly all drug
gtores for about forty cents a pint.

This type of holder has only one drawback;
it does not readily lend itself for use in a ther-
mostatic oven which is used to keep the crystal
at a constant temperature. [Tnless the frequency
is close to a band limit, however, fifteen to twenty
degrees variation in temperature does not cause
a serions change in the frequency at which the
crystal vibraies, at least as measured by the
change in dial setting on the average short-wave
receiver.? The advantages of this mounting are
80 numerous as to overcome this one small draw-
back. However, we are working on a erystal
holder for use in a eonstant temperature oven
and as soon a3 we have suceessfully eompleted
it we shall present a description of it to the ama-
teur fraternity.

¢ With a 35K-ke, crystal the change in frequency may he
a8 much as t ke, for 8 15° ¢, rige in temperature, The heating
is reduced-when the oscillator is operated at a plate voltage
of less than 250 volts and no more than sutficient excitation.
See “Crystallizing Crystal Grinding,'” @87, April,. 1930,
for further information. — Ep1ToR.

Changes in Regulations -

"YHE Federal Radio Commission on Sep-

’—l tember 22d last made two amendments in

its General Order:No. $4 which contains

the .regulations for amateur stations, as pub-
lished in QST for May 1930, page 16.

The first of these is of no importance, being the
transpogition of paragraphs {f) and (g) of See-
tion I.

The other change eliminates the text of Section
IX, providing for the routing administration of
amateur stations by the Radio Division of the
Department of Commerce, acting in the name of
the Clommission. It substitutes the following new
text: “These regulations shall be administered in

(Continued on page 84)
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The Story of WIMK

By F. E. Handy, A.R.R.L. Communications Manager

T

This article ts too lony. Had we printed it as originully written, the story would have filled twenty pages instead of twelve,
What we must realize is that the present W1 MK revresents the culmination of a relaiively tremendons amount of depelon-
it work, I'n the last stz yeurs or so W1MEK has pounded ol millions of words to amaleurs the warld over! but simulita-
with thal activity there has heen continuonsg vrywmmmt Jrequent modification and sieady technical progress,
Beose W1M K g vrobably the best-known amateur station in the world and because it has never been the subject of a
deseriptive article in QRT, we believe the present story to be completely justified,—FEDITOR,

HE present WIMEK is relatively well
known to League members everywhere
in view of its regular operation and
prominent part in different AR.R.L.
activities. This was not so with the modest station
to represent Headquarters which went on fhe air
about six or seven years ago for the first time,
At that time the League was located in the
downtown business section of Hartford at 1045
Main Street and this early station was situated in
the old Traftfic Department office,
The tirst set-up, while an example of satisfae-

tory design for the day and time, would fail to
meet a number of the present-day requirements.
Four UV-202 tubes were paralleled in & Hartley
rig. An edgewise-wound coil of copper strip ten or
more inches in diameter was used. With the tun-
ing condenser practically *‘out” the set got down
to about, 77 meters. An ra.g. power supply and an
antenna well in the clear were the bright spots in
this arrangement, Of course the frequeney stabil-
ity was nothing like what we can get in modern
transmitters but it sufficed for pre-historie times
- or at least no criticism was otfered, This outfit

ARRL, HEADQUARTERS STATION WiMK

The receiver and an aceurale synchronous electric clock are dirvectly in front of the operating position. The key and all eonirol
switches necessary for full operation of the siation ave just ul the vight, together with the felephune und the listening monitor.
Messages are filed in the box at the left so that they may be located without interrupting the keying. The two transmitters shown ab
the left may be keyed simultancously tn sending information addressed to all Leayue members, or they can be worked separately.

The t.D.L.0. transmiller on tnp of the table normally works on 3676 ke., although interchangeable coils are provided for opera-
tiom in other bands. The large bakelile panel which shows up prominently in the foreyround is the new oscillator-amplifier trans-
matter usually vperated erystai-controlled and copable of 500 watts vuiput with a high degree of frequency stability, This transmitter

{s used for 7O and 14,000-ke. work.

The temperature control box for the erystal is located on o shelf below the table just to the right of the new transmitter. The

General RBadio precision frequency-meter is ab the extreme right,



32 QsT

was operated by volunteer staff-member opera-
tors during the noon hour each day.

The reason for the establishment of this station
was the growing need for collecting Hartford-
bound radiograms which must otherwise be
mailed in from outside points., At that time 3500
kec. was comparatively new territory so there was
ample daylight operation on this frequency. No
one at Headquarters was much interested in the
DX possibilities of this makeshift equipment so
there was practically no operation outside the
noon-hour period. Nevertheless, this low-power

= SusT A PLersanT
EVENING AT MK

VT-meter station got aeross to u fellow ham in the
Netherlands for at least one satisfactory coutact
before the set was dismantled — not a bad record
for the power and frequency nsed, vven today.
(The experience is well-remembered by the writer
some of the skeptics about the office.)

When Headquarters moved into larger offices
at 1711 Park Street in April of 1925 the little sot
went, along too. However, it was soon to be sup-
planted by a more powerful outfit using two
fifty-watt tubes. This in turn was replaced by a
single 250-watt itube with self-rectified power
supply. These transmitters were allotted space in
the Clirculation Departmeni. The location was
such that visitors and clerks often yiclded to the
temptation of twisting dials, thus throwing the
outfit out of adjustment — or worse, off fre-
quency, although this did no damage since the
antenna was invariably off-tune. The transmitter
received unintentional jolts and jars from the
nearby addressing machinery and from handling
of heavy bundles of @ST"’s and often went hay-
wire because of experimeutation. The operating
desk was in a conference room somewhat removed
from the transmitter. When the keying relay
would stick, the unlucky operator might fre-
quently have been seen dashing wildly across the
eorridor, slamming doors and getting at the set
in the Clirculation Department to correct the
difficulty.

Several volunteer operators, each keeping
once-a-week “tricks,” kept this station on the air
for a considerable time. Evening schedules were
attempted in addition to the noon-day shifts, To
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agsist neighboring broadeast listeners who had the
infamous single-circuit receivers two score or
more wavetraps were distributed with effeciive
results and a fixed codperative policy was estalb-
lished. The location was nevertheless impractieal
for satisfactory communication work. Interfer-
ence from buzzers, dial telephones, dictaphone
motors, street cars, a theater sign flasher, buttery
charging station, some beauty-parlor violet-ray
generating equipment, and other equally incura~
ble interference sources made operating unpopu-
far and sometimes well-nigh impossible. It wus
hard for amateurs in radio contact with Iead-
quarters to believe the interference was as bad
as indicated by the operator, but listening in
to-day will still show a remarkably high noise
level.

The Board of Directors reviewed the whole
matter of Headquarters' Station operation at its
1927 annual meeting, considering the existing
makeshift equipment, the unsatisfactory location
and determining the policy to be followed. The
Communications Manager was ordered to pro-
eeed with the installation of » powerful station in
a suitable location where it might be operated
effectively and be of genuine service to the ama-
teur fraternity as well as a credit to Headquarters.
1t is a result of this Board order that we have the
fine equipment and installation that has beeome
s0 well known since it wag placed in operation in
February, 1928,
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Several possible locations were examined and
rejected before a location at Brainard Field,
Hartford's airport and one of New England's best
flying fields, was chosen. The existing apparatus
was taken down and the inferior parts discarded.
Wherever possible, parts were set aside to be
built into the new station, The best quality pro-
curable in all kinds of equipment was desired but
the size of the installation job made veonomy an
important consideration. A good friend of amu-
teur radio who had long desired to see a top-
notch station on the air at Headquarters donated
a substantial part of the power supply equip-
ment, the three-unit Esco mofor-generator thab
has given such a good account of itself. This
machine consists of a two-h.p., two-phase, 220-
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volt motor, & 2000-volt 750-miliampere genera-
tor, and a 15-volt exciter which furnishes both
field current for the generator and filament cur-
rent for several Type '04-A tubes.

A three-section telescoping wood mast with a
ladder-like main scetion to facilitate climbing was
put up to support the far ends of the antennas.
The height of the mast was made the maximum
permitted by the * gliding angle” which must be
maintained to permit landings without danger at
every flving field. Two horizontal Hertz-type an-
tennas were erected, both well in the
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had to be accessible so that the frequeney of one
or both transmitters might be changed at will,
both from band to band and slightly to avoid
interference. Thus our transmitters were placed
on the bench with the receiver, though with some
trepidation in view of the power involved.

To insure continuity of operation two different
types of power supplies were installed, one to he
used with each transmitter normally, but either
capable of handling both sets simultaneously in
case of need. Although the photograph which

clear, one supported at the near end
on g brick chimney and the other sup-
ported at the near eud on & short
mast on the Communications Seetion
building. One antenna is & half-wave
3575-ke. affair, the other a full-wave
7150-ke. antenna. These frequencies
were chosen in harmonic relation, the
3575-ke. frequency as a ‘“marker’ or
beacon to assist radiophone amateurs in
complying with the regulations and
locating their transmissions in the as-
=igned 3500~-3550-ke. 'phone band. Two-
wire voltage (Zepp) feed is used to hoth
antennas, the feeders in each case being
a single quarter wave-length in length.
A separate receiving antennsis provided
to facilitate break-in when conditions
permit and to eliminate the necessity for
vhanging antennag on the receiver.

T e

POWER SUPPLIES

Within certain limits radio equipment
ean be accommodated to different build-
ing arrangements, Once a satisfactory
joeation is found where there is room
for antennas to be erected in the open
and thz noise level is low enough to
make good reception possible, a study
of thephysical arrangement isnecessary.

One should separate the transmitters

and power supply equipment. from the
receiving and operating location as

much as practicable. Remote control would
he ideal where hreak-in operation is desired
but since the best of apparatus sometimes
breaks down the transmitters and power supplies
must be within a moderate distance. In our par-
ticular station space considerations have almost
dictated the placement of apparatus.

Two rooms were available for all equipment.
Only ore had enough light and offered enough
space for the operating position, so from the first
it was ¢ vident that gencrators, batteries, relays
and all messy or noisy power supply or auxiliary
equipment should be relegated to the smaller
back rosm, This room was not large enough to
iake care of the transmitters, as was desired, to
get them away from the receiving tuner; in addi-
tion the proposed equipment for our 1928 station

THE POWER FEQUIPMENT

A description of the apparatus is contained in the text.

shows the power room and apparatus is not a
recent one it gives a good idea of the equipment.
Above a cabinet for supplies is the charging panel
for the batteries which operate the receiver,
monitor, and several different six-voit relays.
The light radio-type storage cells have been
replaced by husky banks of Willard stationary-
type glags-encased cells which stand up better in
heavy-duty service, Cabinet, charging panel, and
high voltage generator are supported on a heavy
steel frame. The rotating machinery is supported
on cork to absorb vibration, and is mounted well
above the high-water mark reached by our last
New England flood. At the left is the switeh which
throws 220 volts on the driving motor for the
high-voltage machine when actuated by the six-
volt relay mounted in the same box. The large

~ e e
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metal box mounted on the wall is of 14" steel.
This cabinet is full of high and low voltage fuses,
awitches, six-volt relays, keying filters, center-
tapped resistors and numerous other auxiliaries
indicated in the power supply diagram, in addi-
tion to its main purpose, which is to house the
mercury-are rectifier, all its auxiliary keep-alive
aireuit equipment, the *‘bleeder”™ resistance and
geveral component parts of the filter system.
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culty in the use of mercury-are rectifiers to arise
from the “hash" set up by induetive kicks due to
the interruption of the current in keep-alive cir-
cuits which makes reception impossible unless the
are and transmitter are some distance away. At
WIMEK there is none of this trouble since the arc
is 1009, shiclded in the grounded iron cabinet,
and even the control leads run through about
sixty feet of conduit, also grounded. Tt is impossi-
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FIG. . — POWER SUPPLIES AND CONTROIL EQUIPMENT

Ty — Filament transjormer for '04-4"s
Py v =k, transformer with tapped secondnry fur

regulating primury voltage on high~voltage
transformers

J-kw. transformer, 110-32%

s — - Filament fransformer; for '

Ty — Keep-alive transformer, W(-mn'aru woltage 60,
center-tapped

Iy — 30-henry choke

Lz — Solenoid for tipping are

fa— Keep-alive choke, & henrys

Ly — Keying choke, 13 henrys

'f) rmlh

(’ e — ’—pjd each

During 1929 a pair of Type '72 rectifier tubes
were added and used for a time. These could be
used interchangeably with the mercury-are recti-
fier equipment and offer certain advantages in
neatness, quietness in operation and compactness,
but it became apparent that once the initial in-
vestment in accessory equipment for the mer-
cury-are circuit had been made, replacement of
the Tungars in the keep-aiive circuit and of the
are itself could he made at a lower cost. Because
of this operating economy the original arc-
rectifier equipment is still in use.

Many amateurs have found a common diffi-

g 2-pfd., 1000-poit caondenser

Ry — Generator field rheostaf

By — Filament rheostat for '04=-A"s

y Tenter-tap re\wior, 75 ohms

0 ohms

30 ohms, adjustable by clip

f('r, — {A-ohm rheostat

Ay = 0=4 amp. d.r. ammeter

B — Starting relay for generator

By — Line relay for power fransformers

By — idne reloy for keep~alive fransjormer or *
filament transformer

- Keying relay and spare

lenoid relay for are-starting mechanism

-3
i3

ble io tell by the receiver if the are is running —
unless you press the key.

Individual capacity units in the filter system
can be removed by operating the © disconnect’
switches that are in series with each condenser.
On occasions when there have been troublesin the
filter system this has made it possible to remove
quickly the defective unit without any great delay
in normal operating schedules. All equipment in
a station like WIMK gets severe service and
must be rated for continuous operation. We
prefer to service the equipment and locate trou-
bles outside of operating hours and have therefore

WASAL  Eer t BALAR VLAY AL e A AR A LA AANSAA
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ingtalled plenty of fuses and “disconnect”
switches for the isolation and ready location of
trouble which is always sure to crop up sooner or
later where many ‘circuits and parts must function
straultaneously.

Two 50,000-ohm 44-wait registors in series
acrosy the 2000-volt filter system improve the
regulation and proteet filter condensers from
ripples and transients, at the same time protect-
ing the operator from some deadly *jolts” by
draining the charge off the vondensers at the
instant the high-voltage transformers are taken
off the line.

Three two-inch conduits contain all the wires
connecting the power-supply equipment, low,
high, and intermediate voltages, to the apparatus
in the operating room.

STATION EQUIPMENT

The best obtainable electrical and mechanical
construction was desired in the transmitter for the
new station made possible by the Board’s action.
The main unit must be capable of working in
different amateur bands; it must meet certain
further specifications, as must also the second
transmitter or auxiliary, although the reyuire-
ments for this were easier to meet,.

The 1.p.t.g. trans-
mitter shown in the
photograph, using C
two Type’04-A tubes, +2200 ‘ T

RFEC

TYPE 04-A
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When this t.p.t.g. transmitter was first placed
in operation at Headquarters one unusual trouble
was noted. Good results were obtained except
that at 3575 ke. after the first few dots and
clashes had been transmitted the note became g
perfect, 500-cycle modulated affair. Everything
was overhauled from power supply to filament by-
pass condensers, without result. The transmitter
was suspended on cushioned shock absorbers —
still no result. Finally, in desperation, after some
weeks of looking for the “perfect d.c.” it was
found that inscrtion of rubber strips between
each turn of both the plate and grid coils effected
an absolute cure. Some wooden clamps were pro-
cured and provide the permanent remedy to this
day. Apparently the interaction of the fields of
the plate and grid coils was sufficient to start a
mechanical vibration, which occurred only with
the multi-turn coils used for the 3575-ke. fre-
quency. Of course this would never have been
noticed with a modulated power supply. For a
simple difficulty it occusioned quite a lot of frantic
trouble-shooting!
An auxiliary transmitter, a simple High-C
Hartley circuit using one Type '04-A, was con-
structed and placed permanently on 7150 ke. for
use mainly during simultaneous transmissions of
general information
for members,

RFC A completely re-
built receiver was

. =2l 3 :
was obtained as the = o 2R installed at the new
best answer tothe first, G' Y station and served for
problem. This set is e, . .~ most of 1928 opera-
extremely flexible and  feeders L, % ¢ tc,” ) R,§ &, tion. It was partially
with a little experi- C" b |2 =" T f G = but not completely
ence any amateur can RFC shielded. As one visi-
change frequency tor tactfully put it
from band to band v YYPE 04 ‘“the r.f. from th(;
quickly and easily transmitter didn’t do
once the proper set- it any good.” But
tings have been de- though the tube life
termined. Rugged- v, v may have been short,

ness in construction prg. s, — THE 500-WATT TUNED-GRID TUNED-PLATE the seusitivity was

insures long useful
life. Electrically self- 1 — #50-pufd. transmitting
controlled. the eircuit  , 22"’"“‘”“"‘”

3 o e ey s Vg - 280 uusd.

(shown in Fig. 2} i8¢, 002 ura.

very simple as well i 100 uufd.

as immune from most € = 100 pu/d.

of the troubles which {;‘ e oot .

may be expected with £, — 10 turns uf 6716 copper
a multi-stage trans-

mitter. Such a set is ideal for quick frequency
changing, break-in operation, etc. Equipped with
adapters for Type ’52 tubes it can be made to
work at 14 me. The limitations of '04-A’s make
it desirable not to attempt operation on fre-
quencies higher than 7 me., since the circuit will
become unstable in the vicinity of 14 me. unless
special precautions axe observed, and in any case
tube life may be shortened.

TRANSMITTER

2ood and many suc-
tubing 534" inwide cessful contacts were
diameter -1 1
Kz — 12 turns for 3500 ke. put through with its
7L T000 ke use.

A General Radio
B 00 oh Precision Wavemeter
RO R (’,i:ffnqu ency was added to other
chokes equipment s & prac-
tical necessity for

keeping the station on frequency.

Ly {1 turns fur 3600 ke.
- 5 tT000 ke,

PROGRESS

In any station the best of equipment will wear
out or become obsolete. Modern stations will re-
main modern onty if those behind the station
exert themselves. The history of this station, like
that of most every really worthwhile amateur
station, is & story of continuous improvements,
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In most amateur stations it is a simple matter
to shut down to rebuild or experiment. Not so
with WIMEK. The station has very definite re-
sponsibilities 10 the membership and every
effort has been made to make operation every
scheduled night go off just as per schedule —
with a few extra nights of operating thrown in for
good measure. At the same time constructional
projeets have not been neglected by any means.

¥

TYPE 22

TYPE 014 % TYPE 1A
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tion. It is completely shielded and all power
supply leads are by-passed, which results in veryv
fow r.f. pick-up from the powerful transmitters
which are adjacent. A noticeable improvement in
tube life, and more important, a reduction in
noige level, resulted from the installation of the
new receiver. As shown in the diagram, trans-
former-coupled audio amplification iz available,
or “peaked” amplification to improve seleciivity
is provided at the throw
of a switch. Three 1000-
turn honeycombs tuned
with a .0L-pfd. paper
condenser are  plugged
in permanently, or may
be teplaced by the pri-
reary of 712transformers

TYPE Di-A
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b or other peak-producing
rec  eombinations if degired,
A stage of '22 untuned
r.f. amplification pre-

Tl L
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cedes the detector and

recently this has been
made into a tuned radio-

frequency stage, appre-
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FIG. 3, — WIMK RECEIVER

Cy— 1 pfd. By — 8§ .l.vhms

+30 viably boosting the sig-
nallevel. An ample num-
ber of coils is provided

Cp o O0F pfd,

s — Beatgnate condenser — two plate midyel

£ o Itebuilt condenser having two stator sec-
tions adjusted for band spreading

'y = 100 ppfc

Co—

d.
afd.

Cy— 510 ppfd'.
By — 10,000 ahms

30-ohm rheostat
By — & megohms
Ry — 100,000-0hm varigble resistor
R — 500,000-0hm ' -
£ — 100,000 ohms
RFC - Receiver<type r.f. choke

No data on coils i3 givern because they must
be wmade by the ** ewt-and-try"" process to cover
ench band., Values are approvimniely the same
aswithany receiver designed for band spreading.

for all the amateur and
expedition bands, and g
plug-in midget condenser
can be placed across the
regular two-section band-
spread condenser to boost
eoil ranges to almost any
frequeney that may be

A listening monitor and a new receiver were
recognized as necessities of the first water. These
were built by the writer and by “RP” respee-
tively and placed in operation in the station early
in 1929,

The circuits of both monitor and receiver are
shown. Both instruments are¢ built in aluminum
cabinets. The monitor consists of a detector and
two-stage amplifier, and is provided with a re-
generation control. It is in reality a rather
complete receiver, lacking only an antenna
coupling coil. External batteries are normally
connected for operation of the listening monitor
by the Yaxley cable-plug which is located in the
rear center. Additional “A’” and “B” dry-cell
hatteries are fastened to an aluminum shelf inside
the monitor with brass straps and may be used
for operation as a 1009, *“ portable’” monitor or
receiver, and are connected in the circuit by
throwing two double-pole double-throw switches,
A single additional tube is provided in a crystal
oscillator cireuit, and a shelf with switch-jaw
elements makes it possible to plug in & erystal for
monitoring or measuring purposes,

The new receiving set requires little explana-

required. Possibly an
a.¢.~operated receiver may supplant the present
model at some future date hut other jobs loom
ahead of that in importance.

THE NEW TRANSMITTER

Excellent results were obtained with both
t.p.t.g. and auxiliary Hartley transmitters from
the date operation of the new WIMK com-
menced. However, difficulties were encountered
heeause of tube troubles and certain limitations
applying to any self-controlled transmitters
made themselves felt.

Ratisfactory frequency stability has always
been obtained on the 3575-ke. frequency. One
irouble that could not he overcome was a certain
frequency drift that would invariably occur
during transmission on the higher frequency
bands because of changes in the spacing of the
tube elements ('04-A's) with even small tempera-
ture changes. The transmitter, while steady and
easy to copy, would “climb’” gradually to a
slightly different frequency, the change being of
the order of several kilocyeles with inputs 7577
normal, 80 it was necessary for receiving operators
to re-tune slightly for the signal after an interval
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of no transmission. Reducing plate voltage and
current might limit the amount of change but
would not get around the trouble altogether.
Therefore it was decided that a new main unit
for the station, to have excelleni frequency
stability as its goal, and using modern high-
frequency tubes, must be constructed. The
t.p.t.g. set must continue to ‘“‘hold down”
3575 ke. where its performance left little to be
desired, but & new transmitter should be
added for all work in the 7- and 14~
me, bands where it is hardest to main-
tain a station on a single channel. Space
limitations made it difficult to sce
where any amount of apparatus could -
be installed, but it finally appeared D
that the best location for the new &
transmitter would be in place of the T

OsT 37

subject to wide temperature variations the
erystal must be protected from physical changes
from any source, and preferably housed in a
mounting held at constant temperature to mini-
mize frequency changes as much as possible. A
plug-and-jack metering system was considered
desirable both to climinate the necessity for a
large number of meters and to make it possible to
quickly adjust each stage, to locate troubles,
defective tubes, ete.

superecded auxiliary unit beneath the
operating table. A shelf and drawer
were removed to make the space avail-
able and a design as compact as possible
worked out after preliminary experi-
ments to determine the best possible
set-up. While no amateur will have oc-
vasiou to duplicate the exact arrange-
ment or combination of equipment
about to he deseribed, it iy believed
that many of the features involved can
perhaps be modified and included in
stations of various size where oscillator-
amplifier transmitters are being con-
sidered in the interest of improved fre-
quency stability.

The new high-power unit had to be
adjusted to work from the existing
high-voltage plate supplies, for econo-
my’s sake if for no other reason. The

e % +22 490
“B  EuTERNAL BATTERIES

FIG. 4= THE MONITOR AND CRYSTAL OSCILLATOR

oscillator must operate as a frequency
control with plate voltage as low as
practicable to keep temperature changes
in the tube and in the ecrystal itself
{when used) to an absolute minimum.
A number of amplifier stages and
doubler stages to supply adequate ex-
vitation to the high-power end in spite
of low voltage on the control end must
be incorporated. Shielding must be used
in low-power and intermediate stages to

Ha— ; meyohms

s — 30,000-0hm variable resistor
R~ 10-0km rheostat

R — 42 vhms

Ry — 16 okhms

REC — Receiver-lype r.f. chokes

T — 28 turns of No. 22 wire, space wound on 134" form (134" lenyth

winding)

i turns of No, 50 d.s.e, un old tube base (svuce-wound to cover the

Wi-kee, band}

.5 & turns of No. 30 d.a.c. on same tube hase 3{" from L

T — The monitor may be used with Type '99 or tubes for portable use,
bued 48 ordinarily used with '01-A’s in the station because of their
ruggedness

La—

eliminate undesired feed back, especially |

where the equipment must be confined in o small
space. Separate power supplies for low- and high-
power endson thenew transmitter were desired not
only to prevent coupling between stages through
the power supply but to avoid unnecessary losses
in resistors and. fluctuations in plate supply
voltage that would endanger the equipment and
make adjustment of the low-power end unduly
difficult because of poor voltage regulation. If
and when crystal control was to be used it should
be possible to shift from one crystal to another
ut the will of the operator. Also, in & drafty room

In the high-power stages it was decided to use
Type 60 and Type ’61 tubes, these tubes being ay
readily available as sny high-power, high-fre-
quency tubes, and being screen-grid “hottles”
the nevessity for neutralization might thus be
avoided and undesired feedbacks and instability
kept at a minimum. The problem was to plan a
circuit layout giving adequate gain, providing the
necessary doubling and quadrupling of frequency,
and sufficient excitation for both 7- and 14-me.
operation, all without too much difficuity in
changing frequency.
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Preliminary experiments indicated that three
Type "10 tubes might be eontrolled by a 3500-ke.
orystal and arranged in doubler-amplifier or
doubler-doubler combinations for 7-me. or 14-
me. operation. However, a single 710 tube gave a
mighty low output at 14 me. although perhaps
satisfactory from the 7-me. operating standpoint.
It was useless to attempt to increase 14-me. out-
put by adding another '10 in parallel; this was
tried but the inter-element capacity of the tubes,

DeceMBER, 1930

another Type ’10 tube which may be operated
cither as a 14-me. doubler or us a neutralized
amplifier on 7 me, The output of this tube exeites
a push-pull amplifier using two Type '10 tubes
which may be operated on either ¥ or 14 me.,
giving sufficient output to fully excite the 60 on
either band. Al the amplifiers following the
crystal tube are neutralized, even when operating
as doublers, to prevent undesired feedback
between stages and to allow the transmitter to be

COMPLETE ASSEMBLY OF THE NEW 500-WATT OSCILLATOR-AMPLIFIER
TRANSMITTER AT WIMK

Five Type '10 tubes in the aluminum cabinet {at left} are followed by 60 and '61 screen-grid
amplifying stages (at right). The jocks to check jilament voltage as well as individual plate
and grid currents on each tube are mounted on the panel ahove the shielded cabinei, External
Cbias batteries are connected through a Yaxley cable-pluy. The F-prong-socket is below the
platform which carries the whole assembly. To the left of the Type '66 rectifiers 15 the special
filament transformer for all Type '10 tubes and the ‘30, At the right 13 a Thordarson &i-
henry choke and the jfilter condenser block, One telegraph-sounder 6-volt relay connects all
Jilament transformers to the 110-volt source ai the same time o similor relay in the power
suppiy room connects the stand-by c¢ircuits for the meveury-vapor high-roltage rectifier. 4
second telegraph~sounder relay turns on the 800-volt transformer of the low-voltage power-
supply unit shown in the left foreground af the same time another relay in the power room
actuates the 2000-volt equipment. The Leach relay at the right 18 the keying relay for thia
fransmitter, Just back of the relays on the same sub-buse s mounied the 235000-0hm
woltage divider from which bias jor blocked~grid keuing of '60 and '61 stages i3 obtained, The
key-thump filter may also be scen just behind the relays.

The screen-grid resisiors for the '60 are mounted back of the panel abore the 67, On the
extreme right of the assembly back of the panel are sereen-grid resistors jor the '61, The jeeder
condensers are on « skeleton mouniing in front of the '61 and obscure some of the detail
of the 60 and 'G1 tank circwits, also the r.f. chokes which are mounted directly at the tube
terminais. The screen-yrid by-pass condensers are mounted under the platform to make the
leads short and get these bulky units out of the way. Above the antenna coupling eoil is the
switching arrangement which makes it pussible to connect an r.f. ammeter in either side of
the feed line, The four-turn tank el of the '61 used for 14-me, operation is shown tn place
on the extreme right.

shifted from one band to
the other with a minimum
of adjustments.

Since the maximum of
flexibility is necessary in
a transmitter which must
be shifted rapidly from
one frequency to another
and from one band to
another to meet schedules
{and avoid QRM, when
necessary), the iuning
condensers on each stage
except the last are made
sufficiently large to cover
both 7 and 14 me., thereby
eliminating the necessity
for plug-in inductances.
The crystal oscillator and
the first doubler are per-
manently tuned to 3.5 me.
and 7 me. respectively,
The only coil changing
necessary is in the tank
of the 61 stage. The
neutralizing systems em-
ployved on the low-power
atages are designed to per-
mit wide changes in fre-
quency without necessity
for readjustment of the
neutralizing condensers,
The serecn-grid tubes in
the two final stages do not
require neutralization,
The tank circuits arve
Low-CC on 14 me. and
fairly High-C on 7 me.

The second doubler out-~
put tank iz fed d.c. in
the center, locating the
voltage node at that point

fairly high in the first place, added when the
tubes were paralleled, effectively by-passing what
ittle grid excitation could be obtained. After
much experimenting with different tube combi-
nations to build up the t14-me. encrgy to a value
sufficient to fully excite the Type '60 amplifier,
the line-up shown in the transmitter diagram,
Fig. 5, was decided upon as being the most suit-
able. A Type "10 oscillator on 3575 ke. is followed
by a 7-mc. doubler, which in turn feeds into

and making both ends of the tank “hot.”
This method of connection is ideal for fecding a
single-ended stage into a push-pull amplifier,
because it obviates the necessity for inductive
coupling between the stuges and requires no
additional apparatus. At the same time it aiso
makes possible easy neutralization of the single-
ended amplifier. Coupling out of the push-pull
stage into the single Type '60, however, cannot
be accomplished in quite so simple & manner,
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since a direct connection of one end of the push-
pull tank to the filament of the following tube (or
coupling at this end through s condenser) would
place one end of the tank at ground potential with
respeet to r.0. and unbalance the ampiifier. It was
found that the excitation was ample with the grid
connection to the '60 taken off one end of the
push-pull tank, leaving the other end of the tank
free. The push-pull stage was highly desirable
beecause in it the tube capacities are in
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resistor {560 volts] acts as additional bias for the
last two amplifiers. The Type '10 tubes in the
transmitter are not keyed, but run continuously
during an entire period of transmission.

One other feature of the {ransmitter is worthy
of some comment. The desirability of a plug and
jack metering system has been mentioned previ-
ously, and in order to measure plate current in
each stage a separate jack is provided in the plate

series, which eliminated the objection to
two tubes in parallel mentioned pre-
viously.

During the preliminary testing of the
trapsmitter after the constructional work
had been finished a rather unusual, condi-
tion made itself apparent. There was
evidence of a strong parasitic oscillation
in the push-pull stage which ubsolutely
wrecked the frequency stability and
quality of the signal. The usual remedies
for such parasitics were tried without
result — furthermore it was impossible

io determine the frequency of the para-
sitic, even though frequency meters which
would go down to three meters  were
available. The answer was finally found
io be in the r.f. choke coils which were
in the d.c. plate and grid leads. Evidently
the two chokes (ordinary commercial pie-
wound chokes) acted like the plate and
erid voils of a tuned-plate, tuned-grid
transmitter, and a low-frequency oscil-
lation was set up. The grid and plate
tank coils on this stage offered practically
no reactance to low frequencies, with the
result that there was a vigorous oscilla~
tion. Removal of theplateandgrid chokes

THE LOW-POWER 5'1'.4be OF THE NEW TRANSMITTER

From right to left are 1he a500-ke. oseilintor, T000-ke, doubler, TU00-ke.
neutralized amplifier or T4,000-k¢. " doubler, and neutralized pueh_—pull
v'mplzjwr working on etther 7000 or 14,000 ke, All tank coils (of No" 14
wire on notched forms) are placed af right angles and as far apart as pos-
sible to eliminate undesired feedback. All terminals-for- plate, grid and
Filament eircuils are brought out ta the hakelite ponel shoun at the top
of the photograph \buck of the bog). Bekind the terminal bowrd are the
center-tapped resistors for each tuhe, The resistor at the right is the 10,000~
vhne unit which drops the oscillator plate voltage to #30, Individual v.f.
chokes and by-pass condensers arve used {n ull plate and grid bias leads
with the exception of the third and push-pull stages.

(irid-leak Plas i# nsed on the ascillator to acotd any danger of feedback
through a common C-bias source, 4 woovden buse ts used in each half of
the cabinet for mounting the parts, Neutralizing condensers are supported
on brass angles serewed to the baseboard, A slot suwed in the condenser
shafts makes adjustment possible by use of the gudgel shoun resting on
the supporig jor the terminai board.

in the push-pull stage completely elimi-
nated this trouble.

The keying system used with this transmitter
is one which departs somewhat from usual
amateur practice, although often employed in
ecommercial transmitters, 1t is a form of ** blocked-

grid” keying, utilizing a voltage-divider across

the hxgh—voltage plate supply so arranged that
when the key is up part of the plate voltage on the
lust two amplifiers is applied between the grids
and filaments of the tubes so that the plate
emrrent on bhoth is reduced to zero, It is a very
effeetive form of keving, and one which gives
vomplete cut-off of power output. As shown in the
transmitter diagram, resistors to the wvalue of
225,000 ohms uare conneected across the 2200-volt
supply, with a tap brought out at 75,000 ohms
from the negative end. The negative terminal is
sonnected to the positive side of the 7 hias
batteries, while the 75,000-ohm iap is connected
to the filament center-taps of the 60 and ’61. The
key is connected directly across the 75,000-ohm
resistor, and when closed short-circuits it. When
the key is open the drop across the 75,000-ohm

circuit of each tube. If common filament supply
had been used for all the Type *10’s in the trans-
mitter these jacks would have had to be placed
in the positive high-voltage lead to cach tube,
which would have meant that the jacks on the
panel would be at a rather high d.c. potential
above ground and the operator would have to he
extremely careful in handling the plugs. To bring
each jack to ground potential, therefore, it was
necessary to have a separate filament supply for
each tube so the jacks could be placed in the
negative leads., A special transformer was built
for this purpose, employing the core and primary
winding of an old transformer of suitable power
rating. Separate filament windings were put on
this transformer for cach of the Type '10 tubes
and also the Type *60, the latter of course requir-
ing a higher filament voltage. An entirely separate
transformer furnishes filament power to the '41.
A slight correction of plate-current readings is
necessary to take grid current and scerecn-grid
current into account with this method of con-
nection, This is importaut only on the '60 and 61
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stages, where the total space current may differ
eonsiderably from the plate current.

Although the oscillator is designed primarily
for crystal control, it may be made self-controlled
by switching over to a resonant grid coil in place
of the erystal, thus allowing the transmitter to be
set on any frequency desired within the amateur
bands, It is usually operated, however, with the
erystal in the circuit.

The following table shows the actual measured
values of plate voltage, plate current and grid
hias on each of the tubes in the transmitter under
operating conditions:

Es I» (ma.) Ee
Ogseillator, Type '10...... 220 36.5 —22 (leak)
ist doubler, Type '10..... 530 49 —75
2nd amplifier or doubler,

Tspe’l0. ... vininsn, 880 60 - 65
Push-pullamp,, Type'10(2) 5580 160 {(total) -85
Power awp,, Type'60.... 2200 200 —~ 570
Power amp., Type '61.... 2200 380 — 60

The bias on the '61 is not at all critical, and
45 to 135 volts may be used under the operating
conditions. With higher plate voltage, however,
more bias would be required. The tube is being
run well under its normal rating in this trans-
mitter, both to prolong its life and to utilize the
present 2200-volt power supplyv without adding
expensive equipment for higher voltages. Of the
total bias on the Type '60 tube, 120 volts is
supplied by the $0,000-ohm leak, und the re-
mainder by batteries.

THE TEMPERATURE-CONTROL BOX

Real frequency stability, even with crystal
control, is not attained unless the crystal is
maintained at constant temperature. The low
plate voltage used on the crystal tube is ad-
vaniageous because the erystal does not heat
from too-strong mechanical vibration when the
transmitter is operating. The remaining problem
is to keep the crystal temperature constant in
spite of the wide variations in room temperaiure
which are encountered at our location. The
temperature-control box shown in the photograph
is designed to take care of this factor.

The outside box, made of quarter-inch wood
stock, is 91g x 1414 x 1414 inches. The inner
aluminum box i¢ of riveted construction and is
large enough to contain threc crystals and their
holders on the bottom floor. Between the crystal
chamber and the heaters is an attenuation layer
of asbestos wool 3/32" thick, and a 14" transite
box. The heaters are mounted on each face of this
hox. Eight }{-ampere Ohmspun heaters are used,
one each on the iop, bottom and ends, and two
each on the front and back. This unit sits in the
center of the outer box,

Transite is necessary for mechanical rigidity
of the inner hinged box shown in the photograph,
but asbestos mill board (which is poorer me-
chanically, but a better heat insulator) is the
material used in the outer-box econstruction.
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}4-inch slabs of Transite are used for partitions
and double air spaces, two in series between the
inside chamber and the outer. wall, built into the
sides and bottom. Wood stock is used for the
outside container and for the different supporting
eorner posts and cleats for holding the Transite
partitions.

Since this temperature-controlled box is de-
signed to remain connected across the 110-volt
a.c. line continuously, heat insulation is impor-

L .

THE TEMPERATURE-CONTROL UNIT

A special Faickney 20-50° (7, angle thermometer is mounted
on the front and the Cenco bi-metallic thermo-regulator on one
end of the box. One of the eight Ohmspun heater uniis is shown
monnted on the iid of the hinged tnner box. Trunk clasp
Jastenings effvctively pull down the cover and seal the apening

tant, This iy the reason for using two compart-
ments instead of a single dead-air space around
the inner chamber. Considerable savings in the
electric light bill may be made by seemingly
insignificant improvements in the heat-insulating
properties of the box. For a box designed to reach
a constant temperature more quickly, fewer air
chambers are required in the interior construction
and a thinner attenuation layer is advisable to
permit the erystal to get up to operating tem-
perature in a reasonable length of time.

The cost. of such 2 home-built box to hold three
crystals is approximately $30, which, of course,
docs not include labor, the principal item. The
box is assembled for the most part with small
nails and screws, the cost mentioned including
the special “angle” thermometer (20 to 50
degrees C.), the Cenco thermo-regulator, and two
trunk clasps for clamping the cover down tightly
and preventing heat leakage.

The precision of the regulation of the bi-metal-
lic type regulator is approximately plus-or-minus
1i-degree Centigrade under the best conditions



and under fair conditions a temperature control of
plus-or-minus one degree Centigrade is obtained.
Of course the inner box maintains the crystal
at a temperature much more constant than this,
which is the variation which obtains in the air
chamber, The crystals at WIMK are held at
45° (1, While the precision of the regulator itself is
not so great as may be obtained with mercury-
type thermostats, the fact that these require a
relay and an auxiliary battery (since the mercury

HOBERT B. PARMENTER, “"RP” OF WIMK

column ¢annot handle much current) make them
iegs desirable for most amateur installations. To
handle over 300 watts a relay is recornmended for
use with even this type of regulator, but the
contacts will handle that amount of power sup-
plied at 110 volts with just an occeasional cleaning.

Good circulation of air is esgential in a tem-
perature-control box to insure uniformity of
tempergture in all parts. The thermostat must be
installed where the cireulation of air is most rapid
to secure best results. A .25-ufd. condenser is used
avrosy the contacts to reduce sparking, and a
small pilot, lamp is connecied across the contacts
o show that the device is in operation.

OPERATION AND PERSONNEL

The present station is operated several hours
daily (except Wednesday and Saturday) on 3575
or 7150 ke., and has been on the air regularly
since February, 1928. Many hundreds of contacts
with amateurs and members have been recorded.
Certain periods are provided exclusively for
schedules. GGeneral operation in other published
periods permits communication with the many
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who wish oceasional contact with Headquarters
for any reason, Information of general interest
and timely character is addressed to A.R.R.L.
members twice each evening of operation. Re-
ports indicate that such special and official
broadeasts are copied by a large “aundience.”
The traffic records of the station speak for them-
selves as well as the performance in such special
cornmunication problems as the codperation with
“The Arctic Patrol” (Army Air Corps Hight
January, 1930), work with WSBS, DAIV and
other plans of lesser magnitude.

For regular operation at WIMK ability of
several kinds is required. The operator must
be able to send slowly or speedily as a situation
demands. Paticnee, tact, accuracy (above all),
and initiative in building up traffic outlets
praperly distributed geographically ~— all these
and other qualities are needed, The keeping of
gchedules and handling of traffic must be under-
stood thoroughly. The operator must be able to
set an exarmple in every department of operating
proeedure. The discipline of the vommercial
operator together with the viewpoint of the ideal
amateur is required. How fortunate we were in
securing this sort of an operator is well known.
Robert B. Parmenter, formerly of WOTW,
KUTZ, WIOX-WIOWR ecame to Hartford in
February of 1928 just as the installation was
receiving the finishing touches, “RP" as he is
familiarly known, hus kept WIMI on the air
ever since, Other operators visiting the station
#it in for a twirl at the dials oceasionally. Mem-
bers of the Headquarters staff may be recognized
when they operate by their personal “sines”
which are listed in every issue of OST. In times of
emergency which require that the station be on
the air continually EV, AH and FH will usually
be found to be the members doing velunteer
duty behind the key.

Our Headquarters’ Station often has to ae-
count, for itsclf on extremely short notice. Since
equipment. has certain definite limitations, the
facilities have sometimes been overloaded by
overlapping operating programs dictated by
vircumstances of the moment. Suffice to say that
the station must cater to many different types of
operating activities dedicated to the interest of
League members, The many schedules and
obligations of the station make operating at
WI1MK a real job.

Much could be said about operating practices,
observation of trespassers in aud out of our
bands, policy of acknowledging every QSL,
adherence of different stations we schedule to the
given frequency and' time, transmission condi-
tions in different bands and seasons, and like
subjects, but these things make another story.
Qur present purpose has been simply to record
the work of the station and to touch on the
various parts of the equipment in a general
way.
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Standard Frequency News and Schedules

W1XP, WO9XAN and W6XK in Regular Operation—Special Calls
Assigned to S. F. Stations

HE early morning hours of November
first, with but a few DX hounds as
witnesses, suw the completion of the
AR.R.L. Standard Frequency Sys-
tem’s organization program. Right on the tick of
400 a.m., P.S.T.,, the new West Coast station,
- W6XK, opened up with its first scheduled trans-
mission. We knew that Harold Peery and his
assistants had made a good job of it because the
signals rolled in a good QSA 5 here in Hartford,
with & good d.c. note and right on frequency.

A special cull for the standard frequency trans-
missions had been assigned to the Elgin station.
It is WOXAN. The Round Hill station will con-
tinue to sign W1XP. The description of the
standard frequency equipment at the latter
station, which was tentatively scheduled for this
issue of QST, will appear in the Junuary issue
instead. The article is by Howard Chinn and is
packed with information on frequency measure-
ment and the method of transmitting standard
frequency signals as well as a weaith of construe-
tional data on frequency standards, multi-vi-
brators and other equipment.

The three stations are on for all scheduled
transmissions. Unfavorable conditions and skip-
distance effects will account for failure to heur
transmissions on some frequencies at certain dis-
tances and must be taken into account. QRM
continues to he a serious handicap and many
amateurs have suggested that those amateur
stations operating on the frequencies used during
& standard frequency transmission stand by while
their frequency is being transmitted. This would
require only an eight-minute “QRX" and would
mean a ot to the fellows who are trying to use the
s.f. signals. Lei's have a little more codperation
and a reduction in QRM.

Here are the schedules for December and
January. The schedules for December are the
same as published in November ST with the
exception that W9XAN’s Schedule BX on
December 6 has been eliminated. This early
morning schedule will be transmitted once every
four weeks by W6XK, however,

DATES OF TRANSMISSION

Date Schedule Station
Dee. 5, Friday BB WeXK
B WIiXp

A WIXAN

Dec. 7, Sunday BB WIXAN
[ WEXK
Dec., 12, Friday C WBXK
Dec. 14, Sunday C WiXp
Deec. 19, Friday A wixp
B WX K

Dec. 26, Friday BB wixp
B WOXAN
A WEXEK
Dee. 27, Saturday BX WeXK
Dec. 28, Sunday 3 WSXAN
Jan, 2, Friday RB WEXK
B wiXp
A WOIXAN
Jan. 4, Sunday BB WOXAN
¢ WEXK
Jan, 9, Friday C WEXK
Jan. 11, Sunday C Wixp
Jan. 16, Friday A wixe
B WIXAN
B WBXK
dan. 23, Friday BB WIiXp
B WOXAN
A WeXK
BX W6XK
. C WOXAN
dan. 30, Iriday BB WeXEK
B wWi1Xp
A WIOXAN

STANDARD FREQUENCY SCHEDULES

Friday and Sunday Afternoons
Sehedule and Fregueney

Friduy Evenings
Schedule and Frequency

Time Time

{p.m.) A B (p.m.) BB (A
ke, ke, e, ke,

8:00 3500 TO00 4:00 T 14,000

B:08 3550 7100 4:08 T100 14,100

8:16 3600 7200 4:16 200 14,200

8:24 3700 7300 4124 7300 14,300

8:82 3800 4:32 14,400

§:40 3900

8:48 4000

Saturday Mornings
Schedule and Frequency

Time
{a.m.) BX
ke,
400 7000
4:08 7100
4:16 7200
4:24 7300

The time sgpecified in the schedules is local
standard time at the transmiiting station. W1XP
uses Easgtern Standard Time, WOXAN, Central
Standard Time, and W6XI, Pacific Standard
Time. Schedule BB transmitted by WI1XP is
intended particularly for European amateurs and
gtarts at 2100 G.C.T. Schedule BX is trans-
mitted especially for amateurs in Oceania and
the Far East. It is transmitted starting at 1200
G.C.T. by W6XK. Reports on these special
schedules are particularly desired, not only from
overseas hams but from those in the Americas
also.

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
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are calibrated against the National Frequency
Standard. Frequent checks on the transmissions
are made by laboratories equipped with accurate
frequency standards 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 §
minutes, divided as follows: :

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

3 minutes —— Characteristic letter of station,
interrupted by eall letters and statement of
frequency. (haracteristic letter of W1XP is
“G, of WOXAN is “ID,” and of W6XK is “F.”

1 minute — Statement of frequency in kilo-
eyeles and announcement of next frequency.

2 minutes — Time allowed to change to next
frequency.

THE TRANSMITTING STATIONS

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

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

W6XEK: Don Lee Broadeasting System, Los
Angeles, Calif., Harold Peery in charge.

Do not forget to QSL the transmissions. All
reports should be sent to the A.R.R.L. Standard
Frequency System, Hartford, Conn. A record will
be made at Headquarters and the report will he
then forwarded to the proper station. 8. F. report
blanks can be obtained from Headquarters, free
and postpaid, upon request.

QRX for Standard Frequency Transmissions.

e J o L

Corrections

An error in the diagram of W7(GP's recsiver on
p. 47 of the October issue put 45 volts on the fila-

T g
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andio amplifier. The corrected diagram appears
herewith,

In the description of the new Ward Leonard
plaque resistors on p. 40 of November ST, sub-
stitute the word “possible’ for “impossible’’ in
the third line above the photograph,

The left-hand term of the equation in footnote
3 on page 28, November QST, should have been
(2#f)? instead of (2f)2,

In the article on * Volume Level Indicators,”
November @87, the circuit diagrams of Fig. 2
and Fig. 3 should be transposed. This will be
immediately apparent to anyone familiar with
the Modulometer.

The author has since written us that it might
be better to use a volume-indicator eoupling
transformer of higher primary impedance than
500 ohms in Figs. 4 and 6, since a low-impedance
primary will absorb too much power from the
eircuit. An ordinary audio transformer with the
primary connected to the output of the speech
amplifier should work well and draw negligible

power.
_& Straxs <Y

The name *Pyrex” is applied to several
varieties of glass made by the Corning CGlass
Works, chief of which are the *chemical-resistant
glags” and “electrical-resistant glass.” In order
to avoid clumsy wording, ** Pyrex " will be used in
QST to rvefer only to the electrical-resistant giass
unless otherwise stated..

Louis 8. Miller, Brockton, Mass., and W1ASZ,
Pawtucket, R. I, have both written us suggesting
that the insulating plugs on Ford transmission
covers make excellent stand-off or lead-in in-
sulators. The spring should be removed and a boit
ingerted through the hole aiter the fashion of
G.R. insulators.

euch inclined to ** nerve sending "
with the finger tips and who tire

< out tryving to send a continuous

L

"h"

1

TVPE DA message of any length: Try oper-

ating with the nails and knuckles
of the first two fingers lying on top
of the key with the thumb coming
up under the edge of the flange to
aid in making characters. The

Ry

E3

= bent-over knuckles form a natural

EX) 6Tl +45 +8

ment of the peaked audio tube, with the result
that there was no screen-grid voltage on the two
Type '22’z in the set or plate voltage on the last

v, ~6V
-B

spring which relaxes easily after
each pressure, with the result that
there is less stuttering and balling-
up of characters, and a long mes-
sage is easier to send even at a good ciip. There
is no effort of hanging onto the key 2ll the time,
~ WIFO




DECEMBER, 1930

UsT . 45

Experimenters’ Section

Converting the Four-Tube Receiver to
A.C. Operation

By W. K. McCulla, WIAE-WIBTU *

T WOULD appear from the number of photo-
graphs in QST and from the personal ex-
perience of the author, that there are many

- of Hull's four tube plug-in coil and con-
denser receivers in operation among the gang.!

The following is a brief description of oue of
these receivers which has been successfully con-
verted to a.c. operation, making use of plate
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two plates spaced approximately 24 inch apart.
The purpose of this condenser is to vary the beat
note on a received signal without touching the
main tuning control of the receiver.

The condenser (', normally a grid condenser, in
this particular circuit merely scts as a blocking
condenser. (irid bias for the detector tube is
supplied by a small 221¢-wolt “C" bhattery
mounted in the set. The positive was connected
to the ground, negative connected to the grid
through a Hammarlund radio-frequeney choke,

The regeneration is controlled by a 200,000~

Tl
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-i.5 490 +180

T — Antenna coils wound on old tube base
3300 ke, — 30 turns No. 30 s.ne. wire
Y000 ke, — 30 turns No. 30 s.s.0. wire
14,000 ke~ 15 turns No, 30 ss.0. wire
La, Lz — Same specifications as tn oryginal set
Ly — Fuord coil secondary uithout core
Cy—§ pfd.

'y — Tuning condensers same specifications as su original set

(5 ~— Beat note condenser drescribed tn fext
Cy 01 pfd.

P o
+90 -4.5 +30

Cy — 002 ufd.

Co = S5 andio tuning condenser

Cy = 006 pid,

By — 200,000-0hm varishle resistor

2y = 200,000-0hm potentiometer

By — 75,000 ohms

B4 —= meyohms

-~ Audin transformer

RFCy — Receiver-type r.f. choke

RFCy — Hommarlund Polarized r.f. choke

The heaters of the tubes arve connected in parallel and supplied jrom o 2.5-p0lt transformer, Heater

wirtng is not shoun in the above dingran.

rectification in the detector circuit, or us the
broadeast fraternity call it, “linear power de-
tection.” The circuit is shown in Fig, 1.

In place of the 10,000-ohm resistance in the
antenna circuit a four-prong socket was mounted
on the sub-panel and a semi-tuned antenna induc-
tance was substituted for the resistor, *“ (™ bias
for the first '24 is secured by a 114-volt dry cell
shunted by a radio-frequeney by-pass condenser,
also mounted on the sub-panel.

In this particular receiver, no changes were
made in the coil and tuning-condenser assembly
with the exception that €, was added. This was a
small Pilot condenser in which all plates but one
stator and one rotor were removed and those

* 148 8, Genesee Street, Waukegan, IiL

1 Described in November 1028, QST and in the Handbook.

ohm resistor in series with the screen-grid lead to
the detector tube.

By means of a selector switch either a peaked
audio system or one having a flat amplification
characteristic is available. The optimum output
coupling resistance for a screen-grid detector is
in the neighborhood of 200,000 to 250,000 ohms,
Experimenting with this receiver, however,
showed that the voltage amplification was not
greatly decreased or any great amount of distor-
tion introduced by the use of a lower value of
registance. With a tickler coil suitable for use with
a 200,000-0hm resistor in the plate circuit of the
detector it was impossible to control oscillation
with the switch on the peaked-audio system side,
because of the smaller voltage drop through the
choke compared to that through the resistor;
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75,000 ohms was the most workable compromise
and was therefore used.

If the receiver shows a tendency to have a bad
fringe howl it can be eliminated by changing the
value of the resistance R;. In this particular case
R, had a value of two megohms,

The purpose of the switch in the B minus lead
is to afford a means of taking the plate voltage off
the tubes during transmission periods.

It will be noticed that the cathodes of all tubes
operate at ground potential. It is the custom in
most broadeast receivers to supply the grid bias
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FIG. 2

between the ground and the cathode, to aid in
hum elimination. However, in this receiver no
particular advaniage was noticed by so doing,

This set is operated with a.c. for the filament
lighting and batteries to supply the plate cur-
rent. Inasmuch as the total over-all drain is only
eight milliamperes, no particular economy could
be anticipated from building a power supply for
the plate current. However, should it be desirable,
nodifficulty should beexperienced in the construe-
tion of an adequate a.c. plate supply.
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Judicious use of by-pass condensers aids in
maintaining proper radio frequency paths. The
lead from the condenser 'y to the tube is encased
in a Carter screen-grid lead shield. No other
shielding is used in the receiver.

Because of an unusually poor location, it is
impossible at WOAE to hear any amateur stations
other than those within the limits of the United
States. It might be said, however, that an audio
frequency volume increase of about two to one
over the previous performance of the d.c. set
resulted from the conversion to the circuit shown.

Some trouble was experienced with bad ‘‘bub-
bling” in some of the Type ’24 tubes tried. This
noise can be cured by placing them across a 6-volt
battery for five minutes with no plate voltage on.

A CHOKELESS HARTLEY CIRCUIT

““ A short time ago I set for myself the problem
of devising a short-wave transmitter which would
not require any radio-frequency choke, and which
wouid yet be more simple than the Hoffman
balanced Colpitts or the t.p.t.g. I took a pencil
and paper and drew all the simple sending
eircuits with which I was acquainted and tried to
alter them 80 as to eliminate the radio-frequency
choke. I soon hit upon (b), Fig. 2, which is elee-
trically the same a3 the ordinary Hartley circuit
(a). However (b) still hus 2 radio-frequency
choke, but it is now in the grid circuit because the
positive plate supply is connected at a point of
zero r.f. voltage, while the grid leak cannot be
connected at such point without splitting the coil
as in (c). But let’s look at our grid leak before
discarding (b). Yes, it's made just like we sus-
pected it was, out of a very large number of turns
of very fine registance wire wound on & porcelain
tube, Why cannot it he used as a grid leak and
grid r.f. choke rolled into one? There is no good
reagon why it cannot and at least one good one
why it should be,for its high distributed resistance
quite effectively keeps it from resonating at some
frequencies and absorbing power.

“A 14,000-ke. transmitter was immediately
built to test out this idea. It used a Type '10 tube
ag an oscillator and a wire wound 10,000-ohm
resistor which cost 25 cents at the dime store in
the role of grid choke and leak, The plate voltage
was between 600 and 700 volts and introducing a
plate r.f. choke did not change the plate current
at all. A grid choke was not tried because the
mere fact that the tiny grid leak did not burn up
proved that it could not be carrying an appreci-
able amount of r.f.

*'This circuit adjusts exactly like the standard
Hartley circuit and requires fewer parts than any
of the other ‘chokeless’ circuits with which I am
familiar. The only precaution is to see that the
grid leak is of a type which has inductance and to
bre sure that the grid condenser will stand the fuil
plate voltage. The first layout that I built works
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so heautifully that it is now the only transmitter
in use at my station.”
-— Roger M, Wilson, WEAMJ

Q&Y WITH CRYSTAL CONTROL

“Having read Mr. Boyd Phelps’ article on QSY
with crystal control in the September issue of
QS8T, 1 am prompted to write about the method
in use at WOCIR. There is considerable satisfac-
tion in being able to QSY to any part of the band
in gpite of the faci that only one erystal ig in use.

“As is well known, in grinding a crystal a
condition is often met where hundreds of parasitie
oscillations are set up on each side of the main
frequency. As an experiment the writer decided to
try to build up the strength of these oscillations
a0 they could be used to excite a buffer amplifier.

“A coil was placed in the grid circuit of the
erystal stage to produce regeneration, This gave
the desired results, and sufficient exeitation was
ohtained to swing the grid of a buffer. The grid
eoil was then tapped at every turn, and this en-
abled the proper harmonic to he picked up and
amplified. Later, a variometer was substituted
for the tapped coil, and QSY was then possible
over the entire 3500-ke. band.

“In shifting frequency it is only necessary to
turn the variometer to a pre-determined setting
and bring the tank circuit into resonance, return-
ing the amplifier tanks, of eourse. The entire
operation takes but a few seconds, and the erystal
has at no time shown a tendenecy to jump to any
other frequency.”

— Frank Weidenbach, Wa('IR-KGDA

D¢ HOUSE CURRENT SUPPLY

MITTER

“ Just a line for the sake of those poor ‘hams’
who, as I, have d.c. in their homes and ecan't
afford an m.g. or dynamotor, and who would af.
feast like to QSO an adjacent district instead of
heing limited to that in which they live. ‘B’ bat-
terieg are always possible as a means of getting a
fittle voltage for a plate supply, but they cost
plenty and don’t last very long. So one must
resort to the house current,

“Now, it’s easy enough to connect the piate to
the positive and the filament center-tap to the
negative; the problem arises in getting sufficient
voltage to work something more than just locals.
In most d.c. equipped houses this is done easily
enough by drawing 220 volts from the line.Sounds
impossible that 220 volts can be drawn from a
110-volt line, but it is done in this manner:

“Test the plug nearest the hack of the house
by sticking the two wires about 114 inches apart
in a potato. The one which turns the potato
slightly green is the positive. Tuke this wire and
test for ground (to find out which terminal of your
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line at this point is grounded) by placing the
middle terminal of an ordinary electrie-light bulb
on a place of good ground and touch the other
terminal with one of the wires from thesocket that
vou just tested. If the bulb lights when you touch
it with the positive terminal, for example, then it
stands to reason that the negative terminal is
grounded. The same procedure is gone through
for one of the sockets in the front of the house. It
will usually be noted that the opposite terminal
to that in the back is grounded. I say usually:
because, knowing practically nil about house
wiring, I don’t know much except that my house
and a couple of others that I have tested are wired
this way. That is to say that if in the front the
positive is grounded, the negative will begrounded
in the back; or vice-versa.

“The resi is easy. Just take those two un-
grounded ferminals, one from in front, and one
from in back, attach them to the transmitter at
the correct places; and, Presto! you have 220
where yvou had before 110 volts,

“Any house line may, and probably will, have
a slight commutator ripple. This gives a more or
less good r.a.c. note, and if a pure d.c. note is
desired, a choke of about 150 or 200 turns of No.
24 to 30 wire wound on an iron screw or some
such will effectively eliminate the ripple. 1 have
heen using 150 turns of No. 28 wire on a 134
inch screw and when the transmitter is tuned
properly I get xtal reports consistently.

**YVith this rig and the xmitter circuit shown in
December, 1929, QST 1 have worked all districts
but the 6th and 7ih. I hope to work them this
winter by putting two Type '01-A's in paralle],
instead of just the one tube.

‘ If this system of plate supply is used, it would
be as well to get a couple of one-aumpere fuses to
put in the two line leads. Also, don't try any form
of direct coupling because if the antenna is not
perfectly insulated it is likely to form a short
circuit between ground and one of the plate-juice
leads. If you use one of those trick antennas
wherein the feeder is supposed to be 9 feet off
center, couple it to the tank coil by putting a
fixed condenser in the feeder somewhere. This
will not affect the signal as far as decreasing QSA
goes and may help in giving a steadier, better
note, depending on various conditions. At any
rate, be mighty sure your antenna does not swing
because there is a large capacity between antenna
and ground, caused by the fact that the normal
opposite pole of either of your plate leads is
grounded. The least swing, therefore is very
noticeable. To eliminate a slight swing that I got
whenever the people in the houses opposite me
put out clothes to dry (my antenna is attached
to the pole there) I put one of those five-cent
sereen-door springs between the antenns and this
pole and now have very steady sigs; even on
Mondays!”

— A, F, Smith, Jr., WeBXJ
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Some trouble can be saved in determining
whether or not it is possible to get 220 volts from
the house line by inspecting the service meter.
1f there are three wires coming into it the 220 is
available, and may be taken directly from the two
ungrounded terminals (on the house side of the
meter, of course) or from sockets at different
parts of the house as described above. Ninety
volts of heavy duty ‘B’ batteries in series with
the 220 so obtained will make quite a respectable
power supply for a Type *45 tube — or two of
them in a rig such as was deseribed in last month’s
OST,

THREE-RAND TRANSMITTING ANTENNAS

The problem of fitting an antenna for the three
most popular bands into & limited space is always
a puzzling one for the beginner, or for that matter
for the advanced amateur as well, One suggestion
was made in the January, 1928, issue of QST; we
present herewith a few more from various sources.

The first of these ig explained in the following
letter from Don L. Spender, W1HD:

*“ A new antenna system for efficient operation

in the three principal amateur bands (3.5, 7 and
14 megacyeles) was recently installed at W1HD.
It is suitable for erection in the limited amount of
space available to the average amateur, and
permits quick and easy shifting from one band to
agother. It has proved to be so eminently satis-
factory in operation that it was decided to set
forth the details for the benefit of any brother
amateur who may be cramped for antenna space,
ag is the case at WIHD.
. .“"The. system consists of a fundamental Hertz
antennsa, of a length suitable for operation in the
$-me. band. A length of 65 feet is usually about
vight. Thig is fed at the near end by a 16-foot
Zeppelin feeder. The system as it now siands is
suitable only for operation in the 14-me. band.

“ By cutting into the feeder two matched load-
ing coils ag shown in Fig. 3, wound in the same
direction, of such proportions that the feeder will
tune to 7 mec., the antenna may be operated in
this band with practically the same efficiency as
the usual 7-me. Zeppelin antenna with 25- to
30-foot feeders. Then, by cutting out the loading
coils, tying the feeders together and adding a
separate wire (a so-called ‘counterpoise’) long
enough to allow fundamental operation in the
3.5-me. band the system will work in the latter
band with good efficiency.

“The usual 7-me. Zeppelin antenna may of
course he operated, with a counterpoise, in the
3.5 megacycle band; but the system described is
probably more effective, because the feeder is
only of the order of 16 feet or 5o in length; hence,
when. used with a counterpoise, the transmitter
is coupled at a point much closer to the voltage
node than can be the ¢ase when using 25- to 35-
foot feeders.

L
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*'T'he loading coils used at W1HD are 12 turns
each of 12 gauge wire, space-wound on 2-inch
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FIG. 3

bakelite tubing; the coils are wound in the same
direction, and are set up parallel to each other u
distance apart about equal to the spacing between
the feeder wires, The number of turns on these
coils was determined by reference to a thermo-
ammeter placed in the center of the antenna, with
the transmitter operating at constani frequency
and input in the 7-me. band.

*'I'he counterpoise used with the system here is
55 feet long; this length may vary slightly with
different installations.”

Southeastern Division Sections
Consolidate

T the suggestion of E,, W. Mayer, KAKD, the
Porto Rico-Virgin Islands Section of the
Southeastern Division has been combined

with the Georgia-South Carolina-Cuba-isle of
Pines Section operating under SCM Alexander,
W4RZ. The amount of activity and number of
stations veporting in Porto Rico and the Virgin
Islands was deemed insufficient to warrant a
separate gection, Amateurs who previously re-
ported their activities fo former SCM Mayer
should now report to SCM M. H. Alexander,
WARZ, 47 Second Avenue, 8. E. Atlanta,

Georgia.
Qe Straﬁ -]

A Pyrex test tube coated on outside and inside
with tinfoil makes an execellent high-voltage
blocking condenser which tests OK at 3000 volts.

— WEBRI

W7II suggests using a variable resistor in series
with the negative high-voltage and center-tap of
the filament transformer for obtaining “ (" bias
for a modulator tube. A separate filament wind-
ing is required for each tube so supplied. When
the resistor is used, separate ("' hatteries are
not required, but it must be kept in mind that
bias 8o obtained reduces the plate voltage by the
amount of biag voltage.
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Devoted to the interests and activities of the
INTERNATIONAL AMATEUR RADIO UNION

g

President; H. P. Maxm

Vies-I'resident: C. H. StEwART

Secretary: K. B. Warwer

Headquarters Sociely!
Toe AMerICAN Bapio RELay LEacur, Hartford, Conn.

MEMBER SOCLETIES

American Radio Relay League

Asocigcion E. A, R,

Associazione Radiotecnica Italians

Canadian Section, A.R.R.L.

Deutscher Amateur-sende-und Empfangsdienst

Experimenterende Danske Radioamatorer

Lwowski Klub Krotkofalowcow

Nederlandsche Vereeniging voor Internationsal Radio-
amateurisme )

New Zealand Association of Radio Transmitters

Norwegian Radio Relay League
Radio Society of Great Britain
Resenu Belge

Resenu Emetteurs Francais

South African Radio Relay League
Sveriges Sandareamatorer

Union Schweiz Kurzwellen Amateure
Wireless Institute of Australia
Wireless Society of Ireland

Conducted by Clinton B. DeSoto

NE of the most important questions
affecting amateur operating procedure
in always one for which a comprehen-
sive, definite and determinafe answer

has never been secured, namely, the exact status
of amateurs regulations in all the countries of the
world.

As previously reported in these columns, one of
the resolutions passed at the Antwerp Congress
in July was concerned with this problem. It em-
bodied a request to [LA.R.U. Headquarters to
prepare a pamphlet containing data to be sub-
mitted by various sections giving the laws gov-
erning amateur radio in each country. This re-
quest was referred to Union member-gocieties in
Calendar No. 4, and it is hoped that all members
will codperate to the extent of supplying copies of
the amateur regulations existing in their respec-
tive countries,

This provides for only eighteen of the principal
nations of the world, out of a possible total of
seventy-odd countries wherein are located ama-
teur stations. It is therefore that this present
means is taken to request the amateur society of
each country, colony, protectorate, or political
fand ares, possessing individual regulatory codes,
to forward to Union Headquarters at the earliest
possible moment copies or translations of all
laws affecting amateur operation. Other pertinent
information concerned with licensing, numbers of
active transmitters, memberships, ete. will also
be appreciated. Where no active society is in
existence, individual amateurs are requested to
supply the needed informaticn, in the interests of

international codperation and to further interna~-
tional understanding.

Hartford Times Phota

HIRAM PERCY MAXIM, PRESIDENT OF THE
FARY., SENDING OUT THE SIGNAL WHICH
OPENED THE W.I.A 19:0 RADIO EXHIBITION AT

MELBOURNE
{See the Australian Report in this issue.)

The effort of national amateur societies at the
present time should be directed toward securing

- e
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the granting of as great a percentage as possible of
the amateur privileges as set aside by the In-
ternational Radiotelegraph Convention to ama-
teurs in their own countrics, and at the same time
an eye should be kept turned toward future con-
ferencesempowered to'alter the international code.

The primary step toward these goals shouid be
acquainting the peeple of your nation, the officials
of your government, with the value of the work
done by amateurs,
Let us suggest here
that you turn once
more to the editorial
in the September
issue of ST, and
read it over again.
Now is the time to
start & program of
international pub-

licity, with each
society  accepting

responsibility for a
national unit in the
complete  scheme.
Now is the time to
create that favor-
able bhackground,

" that intense sym- ONE OF THREE SIMILAR DISPLAYS SUBMITTED BY OALJ
- ALONG WITH THE ACTUAL CARDS IN APPLYING FOR HIS
IT4C CERTIFICATE

pathy for the ama-
teur and his eon-
deavors, those good wishes for his ultimate
success in the coming international parleys, It is
urged that every amateur organization consider
the establishment of a publicity serviee for its
own country, for the purposes suggested above.

We return once more to the subject of DX
time-tables. Have you checked over the results
obtained thus far in the autumn season with those
published in this department during the winter
and spring months of last year? Do they still
hold good as to times, places, bunds, ete.? Prob-
ably they will have changed by some noticeably
large degree. If such is the case it is your call to
work out a comprehensive listing of the results
obtained af the present time, making it as detailed
and as definite as time and opportunity permit,
and send it along to this department.

To show that we will do something about it.
here’s some dope on reception of W stations in
New Zealand:

¥rom August 15 to March 50

On 14 me,. stations are heard from 0100 to 0500
On 7 me. stations are heard from 0500 to 1200
(Only Pacific Cloast stations heard between 0800

to 1000)
On 3.6 me. from 0700 to 0830

March to August

On 7 me. from 0730 to 0130
Few stations heard on other bands and at other

times.

0 OsT
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Which brings to mind the unusual success en-
joyed by New Zealand amateurs in hearing Unit-
ed States stations on the 3.5-me. band, during
the autumn months, According to reports eighty
meters has been “hot’ down at the Antipodes
this year.

We record with pleasure the issuance of an-
other WAC for ’phone certificate. This time it is
to Frank R. Neili,
GI5SNJ, of “Ches-
terfield,”” White-
head, Belfast, Ire-
land. His is the
fourth WAC for
'phone extant; the
secondin the British
Isles.

One of.the many
interesting  points
brought out by am-
ateur experience in
connection with the
study of wave prop-
agation is the ap-
purentlyintense
strength of North
American signals in
Iraq, and the rela-
tively great difficulty experienced in receiving Y1
signals on the American end of the éircuit. This
could obviously be due, in the main, to the num-
hers of stations on this side and the resulting
difficulty in hearing any foreign signals reliably,
but experience seems to point out even more ut-
tenuation than ean thus be aceounted for.

Nevertheless, a surprisingly large percentage of
U, 8. WAC Club members have obtained their
Asian contact through some one of the many
enterprising stations located in Iraq.

AUSTRALIAN REPORT
By W. G, Sones, Dir. Fed. Publiclty, W. I. 4.

Mention has been made previously of the tem-
porary concessions which Australian amateurs
have enjoyed in regard to telephone operation
hetween 1715 and 1200 ke. (150 to 250 meters)
and also for operation in the 3.5-me. band.

The most important item of news this monthis a
further extension of the concessions until January
3lst, 1930. The use of the band is of course sub--
jeet to non-interference with other services and
there are very definite hours of working during
the weelk-ends, particularly on Sunday between
10:30 a.m. and 12:30 p.m., 3:00 and 4:30 p.m. and
6:00 to 6:30 p.m. being prohibited. The hours
have alwavs been observed as a silent period,
however, because of interference with B.C.L.’s, s0
that this is not in the nature of an additional re-
striction. Instead, it is regarded as a concession,

(Continued on page 64)
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Calls Heard. 5

VERAP, John Stadler, 4534 Westmount
Westmount, P. Q., Canada

wiatk wdahl w4abt wéaim waft w4lm wikl wdpe wipf
wirx wisk wétiv whask whahe whaly wialg whazs wibay
whani wibii whpa whrr whtd whuf whafi whaqj what] woac
whbex wbjf wbbrv w6bvm wbbxv wbefs whegh wyx
w7wix wThx w7ty wiwl wiadi wiaix wobbw wibeu wicfa
wibqh wiexr widdq wodiw widdg widdr w9ddy wheaj
wiebo wlecz wifvw wOfyn w9gek wigfz pylah pylaw
py2ab pyZay py2az py2ba py2bk py2bm Iludde lu3dh
Iutiaj luidy celah x9a oadj oadz exlaf ex2ak emZjm em2it
em2sh emZxd em2wa embfe nj2pa onddt ondfe ondgn ondje
f8al foBha f8mic ctiaa kfrt kir?7 g2¢i g2ma g2vq g5ml gdyg
gBhp gBut gbwi, gbixb

W4LY, BE. R. McCarthy, 12 Forest Hill Drive,
Asheville, N. C.

aclbd acBag anllp ar2j? celas celah celwi ceZab eeZao
cedac cedbf cedeh cedei celer cedaa cefan cebug ckv cmiby
cmZay em2im em2jt emZsh emZxa cmZxd cmbex emdfl
emblu embni cmBcx emBdy cmBle emBuf cm8yb en8rux
cmzd emzB cmz? vmzd emzls cmzlé cmz5l cmzdld cn8mb
eplaa crdad exliaf exifb exlic exZab exZak cxewk exlap
ex7 ctlaa ctlac ctlae etlbx ctlby cticw ctldb ci2an ciZac
cidad deaes dday ddrh ddxn earlO ear2l eardl eart5 eards
eard8 earl36 earl37 earl49 eari xearn eu2kbm fSaja {8aly
{8awx f8aw {8bl f8ct {8da f8dh 8dz flef fRer f8ex f8fa {8fo
fufk f8fr f8fbv f&fem {8gdb {8hr fShw f8mre f8pam I8px
f8rm {8smi f8swa f8wrg f8zb effaxo fm8cr fm8fiz fm8fm
fm8ih fm8mst fq8rpz fq8hpg fqpm fqgf ftimu fura fnz frik
fab g2bm g2cj g2gm g2kf glma g2zp gbby gSbz ghdy ghjf
gSky g5ml gSmo ghms ghow ghrg gbug gSvg zthd gént
gbrd gorb gérr g6vp ghwt goxb gbxq gbza g6zl haflc hafle
helenm helfg helle heZje he2jm heZjo hi3eh ind hjdx hhla
hh7c hhy j2¢b kdaan kdacf kdakv kddk kdkd kdkf kdni
kdri k6afd kfaff kébla kéboe kbedd k6dmq k6dqi kfemb
kiepb ktierh k6est kBetf k6zze k7ang k7th k7pq kfrd kirh
kdv5 kfub kfzt krnl kalse kales kalee kalem kald] kathr
lulba lulez iu2aa luZar IuZea Tu2dj Iu2fi lu3bf lu3de lu3dh
Indfa Iudhe ludoa fudpa ludai ludda ludde luddg ludbi ludhj
Tubae lubhi lubag luta lutfe lubse luZei Iu7ie lu7jt luSde
Tusdj lu8dt Jusdy luSsc lu9ce Iufde lu8dt njZpa nl8mre
nnlnicoadn oade oadj vadloadoordp ordg osdr cadsoadt oadz
ohdna ondas ondau ondesa onddj onddv onden ondfe oudfm
ondfp ondft ondgn ondgw ondhp ondjj ondnm ondoz vundpj
ondro ondn) ondus ondww ondzz xozfaw palqf palxg palzf
pafari pklaj pk2aj pk3bm pk3bo pild pméa pylaa pylah
pylal pylaw pylbh pvlca pylcd pyvlicl pylem pyler pyleg
pylid pylim py2ak pyZal py2sy py2ba py2bf py2bj py2bk
py2bk pyZek pyZgz pylic py2if py2ig pylih py2it pyiik
py3aw py3aq py3bf py3dh py7ak py&ia py2gb pyird qgia
vkv rxe smSyf splaa st2a surs sxdm ti2ea tizhv vetlap
velas velba belbd velbr velea velee velda veldq veldr
vedae vedal vedar vedat vedba vedbb vedbd vedbe vedhq
vedbu vedbx vedeh vedck veddqg veddw vedek vedeo vedtk
vedip vedfx vedgd vedgq vedhj vedhk vedhu vedhy vedic
vedkl vedpo vedrk veduy vedxb vedal vedao vedaw vedbl
vedbh veldef veScp vedb] veleo vels] vk2an vkZax vk2eh
vkZch vk2es vk2dy vk2ek vkigo vk2hb vk2he vk2hl vk2jj
vk2kj vk2kk vk21j vk2ly vk2nb vk2ne vk2ns vk2ot vk2pk
viZre vhZ2rx vhZsu vk2wk vk2wp vk2wu vk3ag vk3cm
vi3ex vkidp vk3dy vkidx vkigo vk3bk vk3h vk3jo vk3ml
vk3pa vk3pb vk3pm vk3pp vk3wx vki3xo vkiazk vk3zx
vk4bh vkafj vkdga vkdmf vkdr] vkdok vkduk vkdvk vkdax
vkdzy vk5bj vkSby vkbgr vkbhg vksit vkija vkbwh vkbwr

Ave.,
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vk6fl vkénk vkbsa vkbwr vkBmu vk7dx vk7dh vkirb
volae voSan volaw \oSmc vo8zx vqZpa vaZzb veBah vs7al
ve7ap vaTE] vuZzx vis vip vys wdde wia wiat wibt xc xaf
xda xoq x8etb x3a x5a xYa ¢9b x0d xuZuu ynlu yslap ysix
yslixb zllag zllan 2ilao zl)fa zllfm zilfu zllfw zllfx zllfy
212ab zl%ax z12an zi2ac gl2bg zi2bx z12bz z12gh 212px 2ilxc
zi3al 21341 2188 21388 z13cm zldab zidap eldax zsip us2a
st 286d z8bu ztlj ztlr zuBd zubn z2usk ziv 10 meters (some
are probably harmonics) wlda wlzz wiaxv wdal wihj winj
wite wigw whaot wbam wedam wobax w8ddk kfu5 glke
weZab ct8r bjo wimi

W9ANQ, A. Herrmann, Jr.,
kegan, 1.
7000-ke. band

cmbfe emdfl em8yb kikd kébxw kbeqm kBerh kfoa heifg

nj2pa nninic veZea vedee vedeu veler ti2rs ysix cab cabl
kfr6 obe

653 Mill Ct., Wau-

14,000-ke band

celah ce2sb celaa cm2im cm2sh cm2xx embex cm8uf
em8yb ex2ak g2bm glef g5bi gSbz g5hp gidhv helfg heje
he2jim kdakv kikd kberh lu9dt cade oad] vadl oadq cadt
oads ondfp pylah pylaw pylid py2ax velam veldq veZac
ve2ay vedai vedbe vedbq vedha vethe vedic vhhb vk2wj

vis2gk vk3ex vki3de vk3bm vkiljk vk3ip vk3ok vkSgr x0a
vslap ysix zilao zllas zlifr si1fw 212bx zl3em zl4bo kfud

VESAL, King Cavalky, 4868 Blenheim St., Van-
couver, B, (., Canada
14,000-kc. band
velew veldm ve2ac ve2ai veZbe velbh velea velaf ve3ak
vedaq ve3bm vedba velez vedet apl celac ceZab celab
ce3bf emsh ctlaa &k {8da {8ix {8jf {8pa [8zx g2aj gdby
ghml ghux gbab heZom kbets ludde luldh lufen luddt oadd
os4dh oado oadp oadq ondar ondhe pylax pylah py2qa sciah
ti2hv vk2he vkZjw vk3ax x5u x9a xkt8ru zi2be
F000-ke. band .

wladw wibkf wimk wlom wZafr w2alu w2abhi w2api wiacd
wlaql wibud w2boz w2ec wir wlcov wilse wlup wisg
waaix wiahv w3ckl w3exl w3eb wigt widys w4ailk wdafs
wiagy wiet wiew widpaa wdlp widgn wirp wdrm widrz wdty
wivk wiaes whaqe whaay wdafx wiagp whauu wibbe wibeb
whbek wibbv whibh wibex wila wilr whpe whpp witj whry
whrg whal whrg whax witd wlap wiav wlaq wlayg w8amb
wibdl w8beg wibt w8bej wibuq wlbhe wSeqr w8eit wlep
whth w8yg whara wiaqs wia’n wibhz wibxk wohir wObes
w9bwt wibze wlevn wheas viebd wlelx wilk wlun velbe
be2bh vedbm velczkalhr kaldj kBavi k6axw k6bhl k6bra
kfibzw k6cjs kbeeu kéde k6dud k6dmm kheqm kfiero vklax
vkich vk2hk vkhe vkZhw vkZjo vk2ix vkiljz vk2iw vkakl
vki2kj vkZku vk2no vk2o0j vkiwu vk3ac vkiax vk3bk vk3go
vh3ia vh3ik vh3io vh3mx vk3tm vk3rk vkabb vkddo vkdkr
vkbdx vkShd vk5Sgk vkokj vkSmb vkbit vkSwr vkonk
vk7eh vk7ka vkéwm zllaa =ilbb zllbi allfe slift zi2ab
zi2he z12bi 212bz #l2gk #12gn zi3am zl3ae z13as zi3ab zl3aw
#l3em 213vE zidao 214bg achsli celah c8tj em2yb helfg jidv
Jixa lu2t rxlaa yelah xw2 khidyv sien wfat waba

VR3CX, Alan G. Brown, 8 Mangarra Road, Can-
terbury, E. 7, Victoria, Australia
14,000-k¢. band
wlala wlapq wlagt wlaze wibhm wibux wicmx wleow
wlii wizz w2adp w2ajp w2alo w2ano w2apl w2atk wlayj
{ Coniinued on page 86
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Correspondence

The Publishers of QST assume no responsibility
for statements made herein by correspondents.

Woashington Licenses

FEDERAL RADIO COMMISSION
WASHINGTON, D. C.
September 22, 1930.
My dear Mr. Maxim:

As vou know, the Radio Act of 1927 makes the
Federal Radio Clommission responsible for the
issue of radio licenses,including those of amateurs.
Early in the existence of the Federal Radio Com-
mission the duty of administering licenses to
amateurs was delegated to the Radio Division,
Department of Commerce, for rveasons that
existed at that time,

Sinee the Federal Radio Commission has now
been provided with adequate facilities as regards
office space and personnel, there is no longer any
reason why the provisions of the Act should not
be carried out by the Commission. Steps have
heen taken this day by the Commission to bring
this about. A copy of the order is inclosed. [See
article, “* ('hanges in Regulations,” in this issue. —
Ed.]

Ag you l\now, the Commission has always been
interested in the amateurs of the country and
appreciates the good work which has been done
by them. The Commission desires that all mat-
ters connected with the administration of ama-
teur licenses be carried on in the most efficient
and satisfactory manner. Any suggestions from
you as to improving the procedure in the issue of
amateur licenses will be gladly received by the
Commission.

Yours very truly,
C. McK. SAnTzMAN,
Chaigrman.

VOQH
East Greenland Expedition for Museum
of American Indian Heye Foundation
Editor, QS7:

You have no idea what a source of comfort and
relief it was to have the amateur radio men and
girls in America and Europe come to our call,
taking our messages back and forth to loved ones,
After all, they are the ones who appreciate it
more. We wish it could be possible to give all the
amateurs a trip to the land of polar bears, musk
oxen, icebergs and continuous days. The only
thing we can do however is send our warmest
thanks and best wishes to all the amateurs.

~ R. A. Bartlett

DrcemBER, 1930

Technical Articles
Worcester C. P., South Africa

Editor, QST:

Relative to your editorial in the August num-
ber, it is strange that out here with our S.A.R.R.L.
eﬂort the editor is asked why he does not furnish
more technical articles. The reply is' that our
magazine “QTC” is more or lessof a family
magazine and too — technical articled are out of
place; while we all get QST or should

And so while we sympathize wgt}p, the com-
plainants we hope that with your r’e.sources you
will continue your present policy in'the matter
of technical articles.

More power to your elbow.

- 8. H. Walters, ZU1D

Lids or Beginners?

Thomasville, Ga.
FEditor, QST

A short time ago I became interested in radio.
To be exact I put my first transmittei on the air
in 1910, just twenty years ago, not long enough
for me to forget that 1 was not born with my
knowledge of radio. I have always believed in
listening to the other fellow instead of doing the
talking myself.

I have heen reading QST some ten years and
this is my first letter. The reason for this epistle
is the letter from A. D. Middleton, W8UC and
WSAICA, in the October issue — page 56.

Every man has a right to his opinion. The fact
that it does not conform with our own does not
alter that right. 1 wish to take issue with W8SUC
on the last part of his letter, wherein he refers to
the numbers of “lids” on the air to-day.

From my observation there is a greater inter-
est in amateur radio to-day than at any other
time since the little unpleasantness ncross the
pond. This increased interest has given us an
unusual number of beginners. These beginners
are the only material from which to make the
amateur and commercial operators to pound the
brass when our ears are dulled and our fists will
no. longer separate the dots and dashes.

I may be mistaken, but 1 think most of this
interference in our bands comes from the begin--
ners, caused not through malice but ignorance.
Brother, don't call them *lids” until you know
they are. Look up their records. If they have
“been on" a sufficient length of time to know




ADIO needs more men like you today ...
positions now open for ‘‘radio fans’ who
want to get somewhere in radio...men who
think radio...who are radio minded. .. men

Why Not Go

Round the
World ...

to hold a well-paid position in Radio. You, too,
can now get that knowledge ... You can be
trained for a good paying radio job.

RCA is the world’s largest radio organization.
It sets the standards for the entire radio indus-
try. And the RCA Institutes’ home-laboratory

who play and work at radio. Why
not use the knowledge you already
have as a $tepKing stone to suc-

vesy in radio? All you need is the
practical up-to-the-minute train-
" ing that RCA gives you. RCA In-
stitutes actually trains you for
success in radio. . . you learn un-
der the direction of RCA experts.
You get the practical as well as
the theoretical knowledge. .. the
“how’’ as well as the ‘““why’’ of
radio. You, too, can make good in
radio ... 50, why not start today!

A Commercial Radio License
Can Easily Be Yours

The entire radio world needs
trained men NOW. On ship and

For the added convenieace of
students who prefera Resident
Study Course, for class room
instruction, R C A Institutes,
Inc., has established Resident
Schoolsinthefollowing Cities:
New York . . 75 Varick St.
Boston, Mass.
. 899 Boylston St.
Philadelphia, Pa.
1211 Chestnut St.
Baltimore, Md.
1215 N, Charles St.
Newark, N. J. 560 Broad St.
Chicago, 1il. .
222 North Bank Drive
Home Study graduates may
also attend any one of our resi-
dent schools for post-graduate
instruction at no extra charge.

training course enables you to
learn the secrets of radio guickly.
Itenables youto obtainathorough,
practical education in radio in your
spare time. .. You get the inside
information, too, because yon
study right at the source of radio
achievement, You learn radio by
actual experience with the re-
markable outlay of apparatus
given to every student.

See For Yourself Why RCA Graduates
Earn Big Money in Radio
Clip this coupon now . . . send for this
free book. Or, if you wish, step in at
one of our resident schools and see for
yourself how RCA Institutes actually
prepares men for success in radio.
Come in and get this free book or send

shore the demand is constant, Large broadcast-
ing stations, manufacturers, dealers, as well as
steamship companies are continually asking for
men who have the knowledge and the confidence

Clip this Coupon NOW!?

IRCA INSTITUTES, INC.

A Division of Radie Corperation of America

for it by mail. Everything you want to know about radio.
Bach page packed with pictures and descriptions about
the amazing opportunities in this vast, world-wide,
money-making professwon.

RCA INSTITUTES, Inc. )

Dept. QST-12, 75 Varick St., New York
Gentlemen: Please send me your FREE 40-page
book which illustrates the brilliant opportunities
in Radio and describes your laboratory method
of instruction at home!

Name.
Address,
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Mmmwwww better then they are “lids” and I have no

sympathy for them.

In all my career I-have never heen too learned
or too busy to explain in understandable language
‘anything that a begmner asked, even though he

could not converse in terms higher than *“‘two
turns on 3 two-inch coil.”

Here is my conception of a drive against the
“lids.” Make contdct with him; find out whether
he is 4 beginner or & *“lid.”” If the first, tell him
what Is right and wrong -~ if necessary write him
a letter. If he proves to be a genuine “lid”" fell
him where to get off. If he persists in malpractice
advertise him to other hams. Naf(ife will take
its course,

Amateur radio has heen my greatest hobby,
| commeercial operating my wocation and taking
gides with the beginner my greatest weakness
and plea.sure I never expect my narne to blaze
on memorial tablets for great achievements, but
if when it appears in QST under ‘“Silent Keys”
some ham says *‘Bless his memory, he helped me
over some rough spots,” then T mﬂ stand by in
peace, &

Yours for better conditions. .

- Kllvs . MceBride, WiKX

Tolerance

Tallahassee, Fla.
Editor, QST

It was with much amusement that I read the
letter by Mr. A. D. Middleton in the Correspond-
ence Section of October QST He seetns to huve a
grievance against the world in general, and
“against the poor hams in particular. Of course, we
all cannot sop up «ll the dope that is published
in QST, while it seems that WSUC thinks that
ig the main requirement.

I must admit that I agree with him in refer-
ence to these birds who sit on their keys and for-
get to get up. But if he has never served in any
branch of the commercial racket or the Govern-
ment radio business, he has never heard any

V\/ h cre AC curacy QRM. I served on board the U.S.8. North Dakota,

and when we were stationed in Cuba or down

*

IS Vltal! around South America, the Old Man didn’t take

. . the QRM as an excuse for not getting N.A.A.'s
Pioneers that have seen service press schedule every night. Many days we bad |

) ol ae - I to stand watch with lightning poundmg down in

at the two poles on the most the ses all around us. QRM? QBRN? You ain’t

hazardous adventures of man, heard nothin’.

can need no greater endorse- As to a man sending hash — what does this

amateur game amount to anyway? I am new in

ment. the ham game, only having been on the air since

: : . . . , last June, but I will say that all my QS0’'s were
Use thel.ll 1[1' every socket and with fine fellows, and while our topics of discus-
be certain of results. sion were only things concerning WX or radio or
something on that order, I eannot consider that
as hagh, T am just as proud of those Q80'sasif T

E. T. Cunningham, Inc. were still serving Unecle Sam and all were impor-
New York San Francisco Chicago tant messages, I am in thls game for the fun that
Dallas Atlanta I can get out of it, and while there is no excuse

for a man holding’ down his key any longer than
necessary, I believe it is all in the game,
mmwﬁa@mmmw Here's hoping that WSUC-WSAKA geis a
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= ‘On Radio-Equipped Cars

o tha heillinnt annnetanitia

Stop Interference by Installing Bradley Suppressors

.
o
.
~,

Bradieyunits
are made
in five sizes
with or withe
outtinned
ieads.

Bradl.

yunits are solid moided re.
sistors unaffected by temperature,
moisture or age.

Their accurote calibration, great
mechanical strength and perform.
ance make them ideal for provid.
ing correct C-bias, plate voltage,
screen grid voitage and for use
as gridieoks and as fixed resistors.
in resistance coupled circuits.

&H units are color-coded to
meet ony radio set manufactur.
os’s specifications,

BRADLEY Suppressors are special
solid molided resistors, now used
by prominent car manufacturers
to provide individual resistors for
each spark plug and for the com-
mon cable to the distributor on
radio-equipped cars.

Theyincrease the resistance of the
high tension ingnition system and
minimize the disturbing oscillations
in the ignition circuit which inter-
fere with the radio receiver in the

car. When used with svitable by- -

pass condensers in other parts of
the circuit, shielded ignition cables
are unnecessary.

They do not affect the operation
of the motor. The sturdy construc-
tion of Bradley Suppressors adapts
them for the severe service in which
they are used. Heat and moisture
and age have no effect upon their
performance. Their design is the re-
sult of more than a quarter century
of experience in the manufacture of
solid molded resistors. They are the
{ast word for motor car radio.

for compiete information oddress

Allen-Bradley Co.

08 W, Gresnfield Ave., Milwavkee, Wisconsin

The Bradleyomerer
is a dustincdy new
type of potennome-
fer, Approximately
fifty solid resistance
dincs are interleaved
berween metal discs,

Theresistance
value of each.disc 1s
suparately controlled
and the total number
of discs can be are
ranged inaccordance
with any fesistance-
€atation cusve

One or more Bradleyometers con
be arranged to operate with one
knob. Each 8radleyometer hasits
own resistance characteristic.
Mixer controls, T-pad and H-pad
alenuators and other complex
controls can be pravided.

"
}
i
H
!

ISTORS

akers of Allen-Bradley Control Apparatus

ALLEN-BRADLEY RE

Produced by the
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different view on life, and that he will answer
a few of these long CQ)’s and work the man to the
bitter end.

~ 8, M. Douglas, WLIACB

Suggestions
A A 1928 Lewis Ave.,
501 Long Beach, Calif.
itlustrations

Editor, QST
I would like to offer a couple of suggestions for
1mpmvements in operating practice. Both ideas
have been used at WODZK for several years, and
Complete data on construction | theywor k well — when the other operator under-

. as Ny . | stands them.
and repair of modern radio sets | ™. i i this: Why not, at the end of each

(!, sign TOP, or BTM, indicating at which end
These three books cover the entire ﬁeld of build-

ing, repairing and ‘“*trouble-shooting’’ on modern ‘:’i the “band "0“ intend t‘? :‘tfut‘ l}St‘*m’,’E‘?' lhu;
broadcast receiving sets. The Library has been | if the other operator hears you sign BTM, an
brought right up-to-the-minute in every respect, | his wave is near the bottom, then he knows that
including the very latest developments in the | he need only give you a short eall.

design and manufacture of eg uipment. The recent

interest in short-wave reception is reflected in a The second suggestion is merely te alternate
section which deals with the construction of this fhﬁ‘. end of the band at which you start listening.
type of receiver. This practice would probably eliminate such

statements s “1 can’t raise him;’ be always

Radio Constrllction startg listening at the top of the band and my

wave Is al the bottom,” ete. A good station nearly

o
., 3 . st ] 4 Y I sWwors T e iy &t o
l ,lbl ar V always hears one or more answers to calls before

covering the width of the band.

By JAMES A. MOYER Possibly these ideas have been submitted be-

Director "',';’;‘;Z‘;{:},?J‘f;; psion, Massuchusetts fore, but I failed to notice them. At any rate,
and JOHN ¥. WOSTREL please take them for Whﬂt_-ﬂ‘leypalfé wc')rth_.y o
instructor in Radio Division of University Extension, . — Orin €. Le‘:u‘zs, WeDZK
Massachusetts Department of Education The suggestviun is a good one but may lead to

HESE three books embody not only a thorough | confusion unless we define the “top” and *‘hot-
home-study course, but a ready means of veference | tom™ of a band. In spite of QST"s many adjura-

for the -&*\pcrlenu‘d radm;rlman Step-by -step | tions to hams to think in terms of kilocycles in-
information is given on wiring, ““trouble-shooting”, ) v

installation and servicing to get the best tone guality, stead of meters, there are many to whom ths
distance and selectivity in broadcast reception in all | high-frequency end of u band is the “hottom”
types of sets, and not the *top.” Maybe some sort of system

Practical data is given on radio equiptnent such as i i Vo
antenna systems, battery eliminators, loud speakers, using the words “high” and *“low™ iustead of

chargers, vacuum tubes, etc., ete. “top” and “btm” would overcome this — or
A section is devoted to the identification of common | better yet *“hf” and “H."" — Editor.
faults in receivers and methods of making workmanlike -
repairs, B =y a1
The three books ure profusely illustrated with under- (’Ommer"ldl Operdtlng
standable diagrams of hookups, connections, loud M.S. Pacific Sun
speaker units, installation work and antenna erection — Editor, QST
as well as numerous photographs, tables and charts f s L oy , )
which clarify the text. As to your query, “Do itankers have port

holes,” 1 am tuking the liberty of presenting my
views on commercial operating in verification of
a3 well as in contradiction to the letter {rom Mr.
“iltth(::tygg;t plril’vilicge to exa&:lfne this leé-atv {m;ﬂwl dazf M,’ R. Rathbone. .

ment of only $1.50 2nd $2.00 a ot St 3990 Bas bedn I have followed the sea as a commereial oper-
paid. Generwise return the books. ator for over five years and have been on passen-
McGRAW-HILL FREE EXAMINATION COUPON | | er suips, feighters and tankers. T feel that 1 am
in 2 position to give an unbiased view of living
McGraw-Hill Book Compaay, Inc. conditions as well as of the moral association into

370 Seventh Avenue, New York i - R . - : x
’ ich the average commercial ) i
You may send me the Radlo Construction Library, whic the & operator

See this Library for 10 Days Free
No Money Down — Small Monthly Payments

three voltumew fur 10 days’ free l;:xmmin(:}uﬁndl agrecdmzrunnt thrown‘
;.“U:.‘ﬁ,“‘:ugﬁyg‘hz"ﬁ,ng{,;"%?t,f, 5 o of 10 days and §2.00.2 I have at no time ashore found men so willing
the books. to be of assistance, men so willing to go out of
Name o oiee i . . their way to do you a fuvor as the L,wger percent-
Home Address | age of seagoing mates and eugmeem I have
CCity amd SIaf8. ..o e e e e found them at all times willing to give a hand to
Pasizion the man who comes on board a vessel to assume
............................ e is duties ns radio opers first time. Mr.
Vitthe Gf COMPARY + o . vviiverieeronsnninns Velead QST-12-30 h ties as radio opemtor for the first time

Rathbone has assumed 2 most unfair as well as
&6 Say You Saw It in QST — It Identifies You and Helps 8T
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“CeCo Radio Tubes are the standards by whuch

we make our radio tube comparisons.”
J. N. Schoenberg P ost Standard Stores, P hiladelphia, Pa.

“Increasing use of high-
quality phone transmitters
by amateurs created de-
mand for rugged, long-
lived, powerful modulator
tubes . . . capable of with-
standing heavy overloads
and high voltages. The new
CeCo 250 Tube with its
rugged filament, high
emission, negligible grid
current and super vacuum
o vor wnow, 18 well adapted for this

1. The CeCo Engineer-

L4
ation WIKAC Tor service.”

testing and developing

power tubes.

2. The CeCo Power )
Pentode P5 can be used

as a buffer amplifier in

transmiiters or as an

uutput amplifier in re- PRESIDENT
ceivers CECO MABUFACTUBII\G 0., INC.

PROVIDENCE, R. L.
.Le(o Radio Tubes

are licensed wunder
the patents and ap-

plications of the

Radxio Corporation e 0

of America and af- R d T b
filiated companies. OL lo u es

Say You Saw It in QST — It Identifies You and Helps Q3T




The Candler System Courses
Are Outstanding Contributions
to the Telegraph Fraternity

.

four MO
,flf’EM-, ani

lnel:lts s MO
5033 Web

- OMOTIONS
xw%&’“}u MONTHS
iﬁved two vr"t‘;ﬁ";gs (S
Rev nt%ifgz":ohsidered for.
e e euse Wi M a0t
other 1““’:;::;.
has repald Z0€ Ry cein,

N 'ste;"St.,'Ohﬁ!and. Cal.

pr
ability, 1o S8 nd any

using * “’l‘l‘:}d Shticipated, T€'8 , X -
vhing 1 Bad S5, oaim. 0 o WALTER H, CAND-
mo thborne, bhieLasSb g LER, author Psychology
M. R. ,‘“‘ wall.” €/ of Telegraphy, Tele-
§.5, DOAlAWR L, graphic Technique, Orig-
Wilmington, inator The Candler

Swstem, will direct vou
prersonully,

The three CANDLER SYSTEM COURSES
embody the results of 19 years Scientific Research
and Experience by the author in training and de-
veloping thousands of leading Morse and Radio
operators all over the world. You can *“‘step up®’ to
the bigger, better position through THE CAND-
LER SYSTEM. It eliminates all “hit-and-miss"
procedure.

of

CANDLER SYSTEM Senior Course: A Post Course
of Intengive Training for developing Sending and Re-
celving Bpeed by Scientific Methods, Trains Brain,
Muscies and Netves to Co-ordinate in doing Fast,
Accurate work., Develops Power of Concentration
and gives vou Confidence. Corrects Faulty sending,
refieves Glass Arm and increases receiving Speed 1o a
remarkable degree,

CANDLER S§YS

CGAN ( M Junior Course of Scientific
CODE Instruction. 2 you the “right start.’”” Takes
you quickly from zero to 20 or more words per minute,
Every detail is scientifically taught in this interesting
course,

RADIO-TOUCH-TYPEWRITING: Only Typing
(Course that teaches you correct use of “Mill” in tefe-
graphing. Use ull fingers and copy anything you can
read easily and accurately,

**Just finished Junior Course, Sead and copy
much faster; have more confidence, Inspector
S8th Dist. gave exam. for Amateur Licenses,
Passed tests without any trouble, Could have
copled twice as fast, where formerly could just
about get the limit and wasn't sure of it either.”™
Geo. Peters, WEAWI, 230 River $t., Scranton, Pa.

The Candler System Gives You Speed

Stop guessing and wasting time. Put yourself under the direction

thig recognized authority, known the world over for his

geientific work and contributions, and you can be sure of satis-
factary results. Utilize the scientific methodg of 'THE CAND-
LER SYSTEM in achieving your goal. Make & start by mailing
the coupon today!

e —— e =

THE CANDLER SYSTEM CO.

QST 12-30

6343 So. Kedzie Ave., Chicago, Illinois.

Wi

thout obligating me in any way, send information on the

course or courses I have checked:

{3 CANDLER SYSTEM Junior Course For Beginners
[} CANDLER SYSTEM Senior Course For Radio
Operators

[T RADIO-TOUCH-TYPEWRITING COURSE

My present speed is: Sending. .., .. wpm, Receiving...... wpm,

1 1 want to qualify in hoth American Morse and Continental.

03 1 am giving in a letter further information about myself, my
ambitions, etc., to enable you to give me vour personal advice.

Name. .. ... it Age ...,

B P

City.oonnenn, e e Stale, .. oo
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narrow view with regard to the official personnel
of our American Merchant Marine, and 1 am
gure that he has had time to regret his statement.
As for the education of the present mate or engi-
neer, has Mr. Rathbone taken into considera-
tion the three or more years he hag had to work
and study to be able to procure his license? Not
in a nicely lighted and heated college but in a
school of hard knocks, in a battle with the ele-
ments wind, sea, heat and cold ag well as a neces-
sary course of study. Is not that in itself & liberal
education?

Ag for the morals of our Merchant Marine as
a whole, 1 think they are ubove reproach. Did
Mr, Rathbone stop to cousider the position into
which the average sea-going man is thrown? If
he had, I believe he would have been more len-
ient with his condemnation. I have at no time
found men rore respectful and solicitious of the
companionship of a good woman than a sailor,
To prove my statement, take the YL’s on any
merchant vessel and see for yourself the courte-
ous treatment which they will receive. I doubt if
it can be surpassed by any body of men ashore.

As for the actual living conditions, I heartily
agree with Mr. Rathbone, Many operating berths
are decidedly inadequate due to meagre accom-
modations and to their placement. Steamship
companies lose hundreds of dollars each year be-
cause of the continual change of operators on
these undesirable vessels. It would be well if the
owners would take the interests of the operator
t0 heart when designing the radio room and his
living quarters. The meals on board vessels of the
American Merchant Marine vary in accordance
with the allowance per day per man but more so
with the ability and knowledge of the steward’s
department on each vessel. On passenger ships
meals vary mostly with the size and run of the
vessel and quite a variety of edibles can be ex-
pected which should be more than satisfactory to
suit the most fastidious operator,

As for the romantic and adventurous side of
operating, Mr. Rathbone seems to be something
of a cynic. After five years of operating, I find [
still enjoy a visit to a foreign port or a trip up the
Mississippi. From an educational point of view, I
believe a trip to Europe, the museums and art
galleries of Brussels, Amsterdam, Antwerp and
many others too numerous to mention will more
than repay the average operator for the time ex-
pended in procuring his ticket.

At the present writing, there iy more than a
gurplus of operators and any berth is not to be
overlooked. Runs cannot be picked at random
and the new operator should not be discouraged
if his first ship containg all the disadvantages that
can be expected from an operating standpoint.

— L. E. Lztilejohn, Ex-iNE, WQDL

Some Heavy Trafhic

75 New Haven Ave,,
Milford, Conn.

Editor, QST
T am writing this as an open letter of appre-
eiation to those stations on 3.5 me. who helped
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BYRD’S Antarctic
Radio Equipment
The advanced types of receiv-
erd, transmitters, uird naviga-
tion aids that triumphed on
this epochal flight now fully

degeribed in this book.

TELEVISION

Mr. ¢, ¥. Jenking, father of
television and radlo movies,
gives you in his own words
complete directions for build-
ing practical telévislon equip-
ment,

INTERFERENCE
ELIMINATION

Tracking down-- troublesome
interference and eiiminating
it. systematically autlined by
W, F. Fleming, rudio engineer.

RADIO
AUTO-ALARM
New automatic device on
ships to keep the BSOS watch

while operator is off duty—
fully described in this book,

Latéest ;

BROADCASTING
Equipment

Temperature-controtled
Piezo crystal oscillator.
1609, modulation panel, and
other new gpparstus, com-
pletety described, with in-
structions {or operation.

SHORT-WAVE
Apparatus
Latest types of commercial
and amateur short-wave ap-
paratus; directions for secur-
ipg operator's and station

license.

MARINE and
AERIAL Radio
Equipment
Radio  bescons; arc radio

transmitter for ships
course indicator; latest devel-

opments in high {requency
transmitters.

New RADIO LAWS
and REGULATIONS
New regulations governing all
classes of operators’ licenses,

1. 8. Laws, and I R. T. C.
laws.

The Latest Data!

Complete and up-to-date information cover-
ing the entire ficld of Radio—all arranged for
ready reference in this one bhig guide book

THE
RADIO
MANUAL

A Handbook for Students,
Amateurs, perators

and Inspectors

Here’s the answer to every question
about the principles, operation and
maintenance of apparatus for radio
transmitting and receiving. No detail
has been omitted, from elementary
electricity and magnetism for the be-
ginner to television and radio movies.
mportant new chapters have been
added to bring it right up-to-the-minute, and an
immense volume of facts never before available is
now presented in the book. Included are detailed
descriptions of standard equipment, fully illustrated
with photographs and diagrams. It is now more than
ever the one complete handbook covering the entire
radio field.

A Complete Course in Radio Operation IN ONE YOLUME

Enables You to Qualify for Gov’t License as Operator or Inspector
20 Big Chapters Cover:

Flementary Electricity and Magnetism: Motors and Generatora; Storage Batteries and Charging
Clircuits; The \acuura Tube; Circuits ¥mployed in Vacuum Tube Transmittera: Modulating
Systems and 1005 Modulation: Wave-meters: Piezo-Electric Oscillators: Wave I‘raps Marine
Vacuum Tube Xransmxtters Radio Hmadrastmg Fquipment; Arc Transmitters: Spark Trans-
mitters; Commercial Radio Revceivers; Marconi Auto-Alsrm; Radio Beacons and Direction
Plnders Aircratt Radio Equipment: Practical Television ard Radm—movxea, Eliminating Radio
Interference; Radio Lawa and Regulations; Handling and Abstracting Traffic.

Prepared by Official Examining Officer
The authox\ G. E. Sterling, is Radio Inspector and Examining (fficer, Radio Division, U. 8.
Diept. of Commerce. The book bas been edited in detail by Eobert 8. Kruse, for five years
Technical Editor of @S7, the Magazine of the American Radiv Relay League. now Radio
Clonsultant. Many other experts assisted them.

Mail This Coupon Today!
e e e e e e e e ey
D, Van Neostrand Co., Inc.

250 Fourth Avenue, New York
Hend me the Revised edition of THE RADIO MANUAL for

exnmination. Within ten days after receipt I will either return
the volume or send you $6.00, the price in full. (QST 12-30)

Examine it
FREE!

The 1930 edition of
*The Radio Manual™
izt just beeu pub-
lished. Nearly RB00
puged, 369 iHustra-
tions. Bound in Flexi~
ble Fabrikoid. The
coupon  hrings the
volume for free exam-~
ination, If you do not
apvee that it s the
beat Radlo bonk you
have seen, return lt
and gm inothiu% .
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QST
Can Help You

With Your
Christmas List

CAN’T vou picture certain of
your friends (particularly
the fellow who borrows your
copy) who would be as delighted
as you are with ¢S7T7?

€ A subscription present is

unique, taoo. It serves as a
monthly reminder of vour
thoughtfulness.

€ A yearly subscription costs
only $2.50, little enough for
the ones you have in mind.
And — we'll send an appropriate
gift-card conveying your Christ-
mas Greetings.

QST
1711 Park St., Hartford, Conn.

Please send (ST to the follow-
ing, find my check enclosed, and
send out the Greeting cards for
me.

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

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

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

i
i
i
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me so splendidly in a recent bit of traffic handling.

With no schedules being prearranged, I took
170 messages from the Philadelphia Radio Show,
where W3IC, W3IA, W3AW and W3AKY were
operating W3ATC at the U. 8. Naval Reserve
Booth. The fine operating of these fellows en-
abled me to receive the traffic without any trou-
ble. It wasg just another one of the **long shots”
and I had my doubts as to whether I would be
able to clear the hook. However, as the log here
shows, the next twelve stations worked each took
a fair sized slice of these messages, so that all
traffic was cleared within twenty-six hours after
the last one had been received fromt W3A'L'C.
With several of thege stations, schedules were
made for different hours of the day in order to
route the traffic as fast as it was received.

The following stations have my sincere thanks
for their splendid codperation: WICNE, W1WT,
WIWYV, W2CIA, W3AMH, W8BDG, WSCHC,
W2CGO, and WBCPE. To W8CHC, the deep-
est, gratitude is extended for his wonderful
help in taking from me 105 of these messages
in the surprising time of 130 minuates. To fully
appreciate this feat, you must realtze that the
check on these messages was close to 2400 words,
with some very difficult combinations in a large
number of the addresses.

In my opinion this shows in & measure the
attitude of the general amateur toward traffic,
and it makes a fellow feel great when everyone
says “Sure QSP, MK GA.” More power to you
all and happy days.

— 8. F. Scholz, WIAMQ

Saving the Wrist

Tota, La.
Editor, QST

This may be of interest to many hams, as the
scientific wonder I will unfurl before them is a
boon never dreamed of in _this great amateur
game, I have invented a machine for a great
many of the amateur fraternity which will be
known to them as the ““(JQ) es CALL BLURRER."
This machine is the wonder of wonders, and ig
designed to save certain hams from a **CQ
wrist.” A “C() wrist” is one that cannot stop
until thirty or forty are made and then the wrist
is so tired that it is unuble to make the sign,
making only a slur.

This machine has a minimum of thirty and a
maximum of two hundred CQ¥’s. Of course the
setting most used is between thirty and forty be-
fore signing. The machine also makeg"your call,

as the manufacturer puts that in when fhe'

machine is ordered. -
1t has oune knob which controls the ameunt of
CQ’s to be emitted thereby enabling the ham to.
set it at the desired speed and amount of CQQ'ing
to be done. It alswo will make a clear sign three
times or slur just once st the operator’s pleasure.
Ttopia at lagt hag arrived for the terrible C()

hound and he can easily purchuse one of these ™ :

wonderful machines, direct from the manufac-
turer, “C0Q) es 0ALL BLURRER ” Machine Clo., Inec.,
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A SAFE .
GUIDE

in the selection
of insulation for
Radio Transmitting’
and Receiving Sets

OVER 300  broadcasting  stations,
leading radio telegraph systems,
the United States Army, Navy, Air
Mail, Coast Guard and Ice Patrol Serv-
ices, explorers like Commander Byrd,
and exacting amateurs everywhere have
utilized PYREX [nsulators in many
spectacular achievements.

Regardless of whether you are sending
or receiving - on lznd, sea or airplane —
you should be thoroughly familiar with
the PYREX Antenna, Strain, Entering,
Stand-otf and Bus-bar Insulators that are
helping these leaders to make radio
history.

The new PYREX Radio Insulator
hooklet lists all types and sizes with data
that you will want for ready reference.

Return the coupoa for your copy, and
if you want further advice on any insula-
tion problem, our Technical Staff will

| ©, tion :
‘.N_S‘)‘J v; answer yout questions promptiy.

wl poy ar¢ used

o THE
Whers = and

2 4

g B
whut k’“‘:g&‘ﬁ‘ pot for
aboitl

Send

; the coupon
for your copy

- —————

I CorniNe Gr.ass Works
Corning, N. Y.
Gentlemen:

Please send me cupy of your new
bullerin on Radio Insulators.

3 g o T WoRK® Nams
' l REING t”iw Tcus®
; CORE o™ FS N e .
Address

QST 12-30
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PROOF
POSITIVE »
of TRIAD
SUPERIORITY

» » the new
T-210 Tube!

A new TRIAD T-210 tube!
Functions equally well as power
amplifier and oscillator. As-
sures longer life and far better
service than ever before. Has
thoriated tungsten filament —
can be easily reactivated.
Molybdenum construction (in-
stead of nickel) — eliminating
grid -and plate emission which
is the chief cause of noisy tubes.

Here is another actual proof of

TRIAD’S superiority - and
- of the progressive spirit which
has won national
recognition for
TRIAD En-
gineers.

Members of A, R.R.L.

»

;\

Send now for Triad bulletin
T-210 and for information
regarding the remarkable
improvements that bhave
been carried out through-
gut the entire Triad line,
A special price is extended
to Licensed Amateurs and

TRIAD Tubes are fully licensed under
all R.C.A. General Electric and Westi-
inghouse Electric Mfg. Co. Patents

Pawtucket, R. I.

Triad Manufacturing Co.
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of thig city, for the modest amount of $44.50,
prepaid.

There’s hoping that the smateur fraternity
will greatly appreciate my marvelous invention
and that [ may secure many orders for this
wonderful instrument (postage prepaid).

~ R, L, Tomps, WsMH

Re: Traffic CQ’s

Burlington, Wis.
Editor, QST

We read with much interest the letter from
Roy R. Wallace, W6ERU, in the September
issue.

While WOEBO is not purely a traffic station,
we have handled as many as three hundred meg-
sages in one month and are always glad to QSP
any time to any place.

We ioo have tried directional (\Q)’s without
much luck, so ag an outcome of this experience
are much in favor of the set of () signals as
outlined by W6ERU, as we firmly believe that
this system would do away with a lot of needless
QRM by letting the other fellow know just what
is wanted by our ('Q).

A practice which we have always used here ig
to never answer the ham who sends his CQ 15

.or 20 times and then signs. There is oNLY ONE

RIGHT WAY to do anything and if any ham cannot
send his CQ in the proper way, he is merely ad-
mitting to the rest of the gang that his station
i8 poorly operated.

We are with you, W6ERU. Constructive criti-
cism is always welcome — let’s hear from more
of the gang.

e M. F. Whitton, W9EBO

Getting S. F. Transmissions

Dexter, Mich.
Editor, QST:

It is common practice when listening to the
Standard Frequency transmissions to tune the
receiver to zcro beat with the incoming signals
and then tune the {requency meter to be cali-
brated to zero beat with the receiver and the
8.F.S. at the same time. While this practice is
OK and very accurate, I have a much more con-
venient method.

If the frequency meter is of the heterodyne
type, tune the receiver to the incoming signal in
the usual manner, then back just off the point of
oscillation and no heat note will be heard. Now
tune the meter to beat with the incoming signal
and the audio beat note will be heard in the
“eang.” Tune to zero beat, and you have the
meter in step with the trangmitting station and
don’t have to worry about the receiver. After
tuning in the signal with the frequency meter it
will be found that the tuning on the receiver is
rather broad and the beat note of the same audio
pitch regardless of receiver adjustment,

Sometimes it will be an advantage to use the
frequency meter in this way to bring in a weak
signal when working skeds, and BOY! that's
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" MERRY CHRISTMAS FOR THE STATION
WHEN YOU INSTALL 'THIS SENSATIONAL

RECEIVER!

The most practical Amateur band Receiver yet developed — designed for
Amateur work by the oldest reliable manufacturer of Short Wave equipment.
8l Just see these outstanding features:

1 — Employs new super sensitive 2-volt non-microphonic battery operated tubes
2 — Spreads each amateur band over the full range of the dial

3 — Bqually efficient for DX, CW or fone reception

4 — Thoroughly tried and tested cireuit guarantecing consistent results

5 == Screen grid RF —- detector — power audio

6 — Readily calibrated for each band

-

7 — Easily assembled and wired

A complete kit comprising all necessary parts to build this record-breaking
Receiver — includes drilled and engraved panel, metal cabinet and three spe-
cial Amateur band plug-in coils allowing each band to be spread over the entire
tuning dial. Price $30.00
Don’t slip up on the finest Christmas
treat you could ever have hoped for!

Write for our large loose leaf Our booklet 50 deseribes this

handbook full of information Modern Short Wave Receiver
. * together with a “bang up”

kept up to date by regular Transmitter.

bulletins. Price only 50c. Write for it, It’s FREE!

RADIO ENGINEERING LABORATORIES, Inc.

100 WILBUR AVENUE R LONG ISLAND CITY, N. Y.

% Export Department, 116 Broad Street, New York City %E
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This Issue
Completes the

1930 Series of
QST

You’'ll want to keep these
copies as a unit

A few wears from now QST copies of
to-day no doubt will be scarce. Every
reader of QST appreciates its reference
value. We are daily reminded of this fact
by the many requests we get for back
copies, many of which we cannot supply.

If you have the 1920 series of QST —

-and probably you have not — you are

one of the few. Even 1922 and 1973 copies
are getting scarce. And copies before the
war! Well, let’s change the subject.
Next year you will be looking for a certain
1930 issue of QST. You had better resotve
right now to keep your copies in a

QST
Binder

Note the wire fasteners.
Unnec ry to mutilate
coptes. Opens and lies flat
in any position,

One-fifty each postpaid
A binder will keep vour QSTs alwavs

together and protect them for future use.
Andit’s a good-looking binder, too.

QST

1711 Park St., Hartford, Conn.
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where the scheme shines: Tune approximately
with the receiver out of oscillation and do the
rest with the frequency meter. If the incoming
sig is steady you will get a beautiful beat note and
practically eliminate background noise due to
local QRN from loose wiring systems and
vacuum cleaner motors.

In this way the frequency meter serves not
only as a standard of measurement but ag a
separate heterodyne oscillator.

~= . 0. Williams, W84J(

LA.R.U. News

{Continued from vpage 50

in view of the fact that several new stations have
been authorized to operate in the band between
200 and 250 meters.

Moreover, complaints of interference with
B.C.L. sets from amateur operation will in future
be investigated by the Dept. with the assistance
of an officer of the W.I.A. This latter concession
has been made possible by the fact that the In-
stitute has definitely proved that it is able to
effectively control the operations of its members
by virtue of their loyalty to the movement.

The 1715- to 2000-ke. band is used mainly for
experimental broadeast experiments, and there
are more stations operating in Victoria than in

.any of the other divisions, for some reason or

other. In thig state there are about 20 stations
operating, and some sort of wavelength alloca-
tion hag become necessary. Stations are allotied
wavelengths from the top of the band down,
with 20-ke. sepuration between allocations. The
scheme works out very well, but has oceasionally
been upset by a stray non-member station coming
in and beterodyning. No further trouble is ex-

AUIAO, THE STATION OF V., SOLOMIN, SENNAJA
&7, BIISK, SIBERTA

pected from this source as the Dept. has in the
public interest sanctioned our scheme and noti-
fied these ‘‘outside’ stations that they are to ob-
gerve our allocations. The Fed. Executive there-
fore has just cause to be proud of the result of the
negotiations, and the faith which the Radio Dept.

{Continued on puge 65)
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A Test Panel

for Production Troubles

THE Jewell Pattern 5379 Service Test
Panel is the last word in high speed
testing equipment. Seven meters oper-
ated by remote control from a mov-
able control panel, with color coded
buttons that save time and eliminate
errors, solve your unusual production
test problems.

Overall dimensions of the panel are
307 x 12447 x 4” with the back of
the panel totally enclosed to protect
instruments and connections. The re-
mote control measures 814" x 854"
47,

Your plant needs this equlpment.
Send for data today.

JEWELL ELECTRICAL INSTRUN[E}\IT Co.
1 642-C Walnut Street, thcag[p

I

Pattern 579 Service Test Panel
with remote control is one of the
recent Jewell achievements. Sev-
en large 5-inch meters with clean-
cut, legible scales and knife edge
type pointers, remote control with
push button switches of the
selective type, color coding of in-
struments and push buttons all
combine to make the Pattern 579
the tost convenient, rapid, and
accurate eunipment for labora-
tory testing of radio receivers.

30 YEARS MAKING GOOD INSTRUMENTS

JIEWEL

i
\

579 Service Test Panel
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THIS NEW STYLE
Eleclrolylic

RSHO

Condenser

INVERTED TYPE

fn Your Transmitter Filter (.,ll‘m You A Clearer
Note and * Puncture Proof™ Operation.

Mershon Condensers have
unlimited life. They
prove with use.
Voltage surges that would ruin an
ordinary eondenser have no effect on
theru.

Their use in your transmitter gives
it a pure D.C. note hard to improve
upon.

NDR, Augusta, Maine, says,
hank of \Iorshonx put new
the air and got Xital repult first
80,7 W1BES says, * Blew a 4,000
volt bank of coundensers before
but have
WICCP says,
Teport hoforo but now
*DCT and ‘pure D
of Mershon Condensers
of development
+ quotations from
are (ypleal of the many

almost
actually im-

acquiring the I\Ier hmm
had no trouble since.’
“Had 'RAC’

and actual experience in service
the letters of prominent = hams’
received in our daily mail.

Mershous cost less than ordinary condensers of similar
eapacity and voltage rating, and may be obhtained from
any one of forty parts distributors. If your distributor
does not stock thom write us. We will put you In touch
with vne that does.

CON T NSRS
Nusr 8& v
SaTEs Faom\
Geoune  Ane
ey EacH
O

N Feory IcriFa s

o
S Anoos /\ﬂs.e.:woua\‘
A very effective circuit for high-voltage transmitter filters, using
Type Bingle-¥ or Single-18 Mershon L,ondensem in series groups.

Other circuits in the new Mershon booklet “* Puncture Proof
Filter Condensers.” Write for FREE copy.

Manujactured Exclusicely by

THE AMRAD CORPORATION
395 College Avenue
Medford Hillside, Mass,
e e e ey
THE AMRAD CORPORATION
1245 College Avenne '
Medford Hillside, Mass,

] Send me promptly prices and information on Mershon
Condensers for my transmitter. Diagram enclosed.
[t Send me your booklet " Puncture Proof Filter Condensers.”

_—....__-n—-.-..—__-.[
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~as proposed, Instead,

has been pleused to place in our ability to control
ourselves,

Federal Convention will take place in Mel-
bourne in October, and delegates from every state
will be assembled in conference for the best part of
a week beginning October 20th. Incidentally,
foreign amateurs who happen to visit Ausiralia

“on any pretext are assured of a welcome if they

will communicate with the Headquarters of any
Division in the capital cities. The necessary ad-
dress can be obtained on application to the Radio
Inspector at the central post office for the city.
Poor conditions continue for DX work, but there
ure very definite signs that the approaching
spring season is ushering in better ones. It is 4
pity that there are not more DX coutacts at-
tempted on the 3.5-me. band as conditions above
v-me. are definitely better than below at present.

The 28.me, band ig being systematically ex-
plored, aud in view of the poor conditions on the
other bands, more and more men sre being at-
iracted there, VR3CZ had a very 1me1 esting Q\L
from HAFI1G, who reported his #/-inc. signals in
Austria. He had discovered immediarely after the
date of the report that he was outside the band,
g0 that the exact indicaiion is excellent proof of
the aceuracy of the r '(fcpnon

The Vietorian Division is holding un amd,tour
exhibition in September which will be given over
to a display of amateur work and equipment.
It is planned to have T.A.R.U. Headquarters
address us through the codperation of the com~
mereial ‘phone stations and we are hoping that
the stunt will come off successfully. I think we will
just, about gain the record for a long distance

“attendance’” of the 1LQ. gang at a local conven-
tion, won't we? iAnd, as was chronicled in this
department last month, the affair was carried out
yery successfully, although 'phone was not used
Pres, Maxim pressed a
key and opened the exhibition by means of this
signal, — 7, B, D.)

Ross Hull has gone back to the United States,
and while we feel the loss of such an excellent
radio man, we are pleased to think that an Aus-
tralian should receive the honor of a more atirac-
vive and Iuerative appointment in Ameriea.

BRITISH NOTES
By J. Clarricoats, Hon. S¢e. 2.3.6.B.

The Fifth Annual Convention held in Tondon
on Reptember 26th und 2Vth proved an unquali-
tied success, Some 150 members from the British
Isles were present at the various meetings, which
were presided over by Mr. Gerald Marcuse, The
Clonvention opened at 6 p.m, on September 26th
when the President made his opening speech of
weleome, This was followed by the announcement
of the election of new District Representatives,
Messrs. (. W. Thomas, GAYK, and J. W.
Mathews, G6LL, then read a paper entitled
*The Progress of 28me. Transmission and Re-
ception.” This paper is being published in the
October issue of the T, & R. Bulletin, and ean be
forwarded to all interested non-members on pay-
ment on one shilling,
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Photo-Electric
RADIOTRON

UX-867

RATING AND DATA
Anode Supply Voltage (Maximum) . . . 200, Volts
Anode Current (Maximum) . . . 20 Microamperes
Window Diameter . . . . . . . . 1.25 inches
Apprex. Sensitivity
Dynamic. . . . . . . . 25 Microamperesflumen
Static « . . . . . . . .30, Microamperesflumen
Maximum Overall Dimensions

Length . . ., . . . . .. .. ... 65016in
Diameter . . . . . . . . . . . . . 29/16in
Socket . . . . . . . . . . UXorNavy Type

For Experimental purposes only,

Photo-Electric Radiotron UX-867 is a highly sensitive,
general purpose photo-cell of the central anode type.
An output of from 1 to 5 volts can be obtained with

/ excellent fidelity.
A limited quantity of UX-867 Radiotrons is available
for sale to amateurs possessing station licenses.

//
/4 ‘ NET PRICE $17.50

Rectifier Radiotrons UV-217-A and UV-217-C

For thehbqnﬁfit ?tg amateurs YI%O wish to in-  UV-217-A and UV-217-C at a new low price.
crease their Rectifier power withoutincurrin .
the c¢xpense of purchafiug new filament heacing These rectifiers have srandard 50 wattet’” filaments

transformers, we are offering Rectifier Radiotrons  fequiring 3.25 amperes at 10 volts,

UV-21r7-A, Rating l{V-,?I'/- £, Rating
Filament Voltage . « » . . . 10 Volts Filament Voltage . . . . . . 10Volts
Current . . . 3.25 Amperes Current . . . 3,25 Amperes

Maximum A.C. Supply Voltage” Maximum A(, Supr ly Volrage
(RMS$) CRMSY o aror R

) s+ e. e .+« . 1500 Volts LT L3000 Volts
Maxizium D.C. Load Current . 200 Milliamperes  Maximum D.C. Load Current . 150 Milliamperes
{:)_iallznet_%'. DN ;}.df ds::smsi'n. }‘)‘”}';ﬁfgm- cree e B1RIN
Socket y{)ﬁc}\j\z(;_ ﬁT'.g.%fa)n ard 50 watt Socket Type . . . . . UT-541 and Clip
NetPrice . + . . + + « « . $20.00 NetPrice . . . . . . . . $20.00

Instruction books giving complete technical infor-  ting Radiotrons will be sent gladly upon receipt of
mation concerning the above, and other Transmit- a request accompanied by your station call letters.

Engz'neerz'ﬂg Products Division

RCA VICTOR COMPANY, Inc.

Camden, New Jersey

; o 261 Fifth Avenue 100 West Monroe Street Santa Fe Building 235 Montgomery Streef
District Offices: New York City Chicago, lilinois Dallas, Texas San Francisco, California
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AMERTRAN

TRADE MARK REG.U.S. PAT.OFF,

Equipment

Filament Heating Transformers, Plate Trans-
formers and Radio Filter and Modulation
Chokes, designed to meet amateur require-
ments, are of the same high quality that has
made AmerTran products outstanding in a
highly competitive field.

Bulletin 1066 gives complete descriptions and
diagrams of new equipment, Every amateur
should have this informative Bulletin as a
guide in ordering new equipment.

American

Transformer MER . 31;mpany

172 Emmet St. Newark. N. .J.
AMERICAN TRANSFORMER CO.

172 Emmet St., Newark, N. J.

Please send me Bulletin 1066 containing complete infor-

mation on AmerTran Transformers, for better radio
reception,

Nan .

Address.

0. 8. T. 12-30

At the conclusion of the meeting, two chara-
banc parties proceeded to visit the stations
owned by Messrs, Mathews and Clarricoats.
The Saturday programme commenced with «
Delegates Meeting presided over by Mr. H.
Bevan Swift (Aecting Vice-President). RAlany
important decisions were reached, and recom-
mendations made to the full meeting later in the
day.

The usual souvenir photograph was taken just
prior to the business meeting.

Mr. Marcuse's first duty at this meeting was to
present the Soclety's trophies, each recipient
heing greeted with acelamation.

The muain business meeting dealt with many
matiters of local R.8.(.B. and B.E.R.U. interest,
chief perhaps (as far as our colonial membership
is concerned) was the decigion to provide a new
wat badge incorporating the letters B.E.R.U.
One other very important decision was made
which will, we believe, prove of immense iuterest
throughout the world. This i the inauguration
of an “Empire Radio Week” when every en-
deavour will be made to work Fmpire sta-
tiong. This week will extend f{rom Sunday,
February 22nd, to Saturday, February 25th.
Full details will he published shortly; mean-
while, suggestions from Colonizl groups wiil be
appreciated.

Clonvention concluded officially with the an-
nual dinner held at Pinoli's Restaurant, Wardour
Street, London. At this event a very great surprise
was given to the members by the arrival, direct
from Jersey by seaplane, of Miss Burbara Dunn,
GOYL, This was the first cccasion the OM's of
the R.8.G.B, had been given an opportunity of
meeting our first and only active YL member at
oue of our National gatherings. During the eve-
ning she was presented by the President with the
cup she won in the recent 1.7-me, tests, A further
surprise was provided by the Honorary Secretary.
Thanks to generous offers made by British radio
manufacturers, he was able to offer over 25 valu-
able prizes to the persons present. The prizes
were “‘drawn for' by the members and presented
by Miss Dunn. Twenty-two firms made contribu-
tions. The presence of Mr. Drudge-Coates (ex
Y-DCR), Mr. Shrimpton (ZL4A0) and Mr. Le
Chemineni (VS7AB) added great interest to the
gathering, all three gentlemen giving or respond-
ing to the toasts of the evening, Mr. Arthur
Watts proposed the toast of the Society (ver-
seas, whilst Mr. H. B. Old welcomed the
guests. Mr. Gibbs (representing the Daily Mail)
responded.

The Society at Home was proposed by Mr.
Drudge-Coates and the Honorary Secretary re-
plied.

During the toust speech to the President, given
by Mr. Bevan Swift, he presented to Mr. Mar-
enge a large bateh of QSL cards upon which esch
doner had written ‘“Thanks, OM.” as a mark of
appreciation for the work he had done on behalf
of amateur radio. The final toast of the evening
was proposed by Mr. Bevan Swift when he called
for all present to show their appreciation of the
work carried out by the Honorary Secretary.

o
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DEVGTED TG THE
AMATEURS AND EXPERIMENTERS NEEDS.

- PUBLISHED BY-
AMERICAN SALES CO.. 19-2f WARREN ST, NY, CITY

Our November issue of “Key-Klix" was

mailed to every licensed *Ham* in the coun-

try. If you are not on our mailing list send us

your name 2t once. (See *Key-Klix'' for our
offer of Free QOSL Cards)

He Thought He Would Take the Chance—

Rill, the second op, was just putting the finishing touches on the keying
circuit and Jack, the first op, had placed the last power wire in position.
“Well, 1 guess she's about ready to 'perk’ now,” Bill said. ** Yes, looks as
if our labors of this past month are beginning to bear fruit. lsn't she a
knockout, though?" **Sure enough, but look what it cost you.” * Here
#oes, and may the first QSO be with a foreigner,’” said Jack as he threw
the power switch. Things began to happen. A crackling noise and a thin
wisp of smoke seemed to find its way from the middle of the transmitter
and Jack literally flew at the power swi:ch and with 2 wrench that seemed
to possess every bit of his anger, sorrow and pathos, disconnected the
powet from his transformers. But it was too late. *Whew,' from Bill,
“what happened now?” The words froze on his lips as he noticed the
ecxpression on Jack's face. Too often had he heard the sharp staccato
cracks of the high voltage breaking tarough the insulation of his filter
condensers. Jack felt downcast. “Happened? The condensers blew out
and took the rectifying tubes along with them. There goesa month's work
and money.” * But how could the condensers blow when they are rated
at 2000 volts and the transformer only gives 15002" Jack looked at him
shamefully, “I know that, but I thougnt I'd take a chance on these con-
densers — they certainly looked good.’

When you come to think of it, did Jack really have to take a chance in
buying his radio equipment? He had planned his “‘superb’ transmitter
time and again, went over every little detail, end on end, He had spent
money on apparatns and bought equipment of a questionable character
from a company of questionable name, That is where he made his mistake,
Just imagine how much better Jack would have felt if he knew that he
was dealing with a company that had been catering to the amateurs for
11 years, practically since the inception of the hohby, and that every piece
of apparatus he purchased was unconditionally guaranteed by the seller,
T'he American Sales Company {since 1919) has been supplying the wants
of the amateur and has reached the point of being the largest amateur
supply house in the country, only through its untiring efforts in dealing
squarely with the amateur. Do you bave to suffer Jack’s fatet

BARGAINS IN TRANSMITTING EQUIPMENT

TRANSFORMERS

AMERICAN 2.5 volt trangformers — two windings at 11
and 3 amperes. For mercury vapor tubes...... 5
center-tapped {ransformers —
tapped at 2000 v, Filament windings: 2.5 volts at 10 amps.
FHvoitsat 375 amp.. ... ... e $13.

AMERICAN 3000 volt

AMERICAN 4000 volt

7.5 volts at 3.75 amps.
THORDARSON 17‘“: tt — 1150 v
two 7.5 and one 3 v, windings. . ... ...
THORDARSON 250 watt — 1200 v
two 7.5 and one 3 v, windings

THORDARSON 100 watt — 700 volts o

¢center-tapped  transformers —
tapped at 3000 v [«ﬂament windings: 2.5 volts at 10 amps.

CONDENSERS

Filter Conclenser, 1,75 mid.,

DUBILIER
antage D e o
l’) BILIER Filter Condenser, 7 mid,, 600 working vnltage

1000 working

00 ipu’éiiﬁlﬁk' Filter Condenser, 4 mid., 600 working val}ags
DUBILIER 1175 mid, Londenser, 5 med, s 1000, 4 mid,
at 600 and 4, § and .25 mid. at 160 working voltage I, L75
§3.

STROMBERG-CARLSON Filter Condenser, 3.5 mid, at
600 working voltage D.C.. ..o $1.5

AEROVOX 7 mid., Concenser, 2 mid. at 1000, ? mid, at
800 and 3 mfd. at 4060 working voltage D.C. $3.00

Sand one 2.5 v, windings, . ... iiiaeriiiaiisrese. DUBILIER Plate Stopping Condenser, 28 mfd, at
THORDARSON 100 watt — same a8 above but for uw TONO VOB, o s civoiecncieraarnnrcnrnoeserensnnnn $.35
with 28 cvele A, current . oo i s %

CHOKES

AMERICAN 30 henri, 300 mil chokes, . ... ..

SPEECIALS

BRADLEYSTA'T, tvpe £.210, current capacity 10 amperes,
5 fOr tranSIItTOrs., . . ..o vvs vt aiiiee s anareanne $.95
R.C.A. Power Rheostats, will carry up to 2.5 amperey, $.40

9.7
THORDARSON Filter Choke, 30 henri — 150 mils, 3000
volts insulation Test. .. ... . . it i ier ey $3.25
THORDARSON Double Filter Choke, contains two 18
henri — 250 mil chokes. .. .00 vniiin oy $6.25
AMERTRAN Filter Choke, 20 henri — 250 mils, ..
resistance (10 ohms $10.80
R.C.A, Double Filter Choke — contains two 30 henri —

100 mil chokes. .. .o i i i i $1.75

CONDENSERS

FLECHTHEIM HIGH TENSION Filter (ondensers,
with porcelain msuidtors. gua.rcmteed
1500 volts — L mid..

2 mid.

4 nafd 0
Write for a,pﬁ.ud.l prices on 3000 volt condensers and type
HS & HV.

R.C.A. Power R hPostats, (heavy duty) will carry 15 awps.,
for jarge tubes, ... . 3. 00

CGENTRALAB  Gain )

O=250000 0RMS. .o v vsevnn e

AMERICAN 50 watt transmxttmg sockets, made xmm
heavy bakelite. . .. .. .. i $2.45

R.E.L. Frequency meters, separate unit for each band,
ACCUTALE . it v s ts i e ens e ivranaae e $15 .00
VIBROPLEX new and improved, direct from factory in
ved, preenor blue bage. . oo e $17.00
WESTINGHOUSE 13607 ohm transmitting grid-leak. o0
v.vatts ‘Tapped at 6000, 6000 and 1300 chms .$1.50

MERICAN 250 watt transmitting sockets, 2 ends
UNIVLRSAL No. 1089 meodulation iransforme;

8
PILOT SUPER-WASP, D.C. kit, all parts eomplete for

excellent Teceiver. . .. . i rie e $29.50
BILOT SUPER-WASP, A.C. kit, practically humiess,
for short waves, ... .o niinei it $34.50
PILOT Short Wave Plug in coils, set of five for all bands.

AMERICAN SALES COMPANY, 21Q Warren S, NEW YORK, N. Y.
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W@ston o
425

HEEAM Gy
gy,
o,

"’\/‘[AXII\IUBI output of any transmitter
L i short wave work 1s determined by
the radio frequency output as indicated hy the
milliammeter in the antenna circuit. Naturally
the reliability of this measurement is of utmost
importance to every operator.

The eeliability of Weston instruments is
without equal. Their design and quality of
workmanship give them the dependability in
service that overcomes the exceedingly slight
difference in cost which would be offset by less
reliable vperation.,

The Weston Model 425 was designed and
developed particularly for short wave work.
1t is a Thermwo-Couple type instrument, ac-
euracy 297, made as Ammeters, Milliainmeters
und Thermo-Galvanometers.

The Ammeters, made in ranges of one to
twenty amperes, may be used on D.C. or A.C.
of any frequency. lhcy have a safe overload
eapacity of 509.

The Milliammeters, made in ranges of 125,
230, and 500 milliamnperes, are for use on A.C.
only. They are ideal for short wave transmis-
sion because they have a very low internal re-
sistance, give true current value without auy
frequency error and do not disturb the con-
stants in the transmitter.

Model 423 is designed for flush panel
mounting. Iu size and appearance, it
wnatches the companion Model 301 D.C. :
Model 476 A.C. Voltmeters, being 344 inches
in diameter.

For more complete information, write for Circular JJ.

Weston Electrical Instrument Corp.
602 Frelinghuysen Avenue Newark, N. J.

It is not proposed to deal with other matters in
this British report because of the space already
taken up with the Fifth Annual Convention, but
an attempt will be made next month to remedy
this omission,

NEW ZEALAND REFORT
By D. Wilkinson, Vice-Pres. N Z.4.B.T.

T'his winter bas undoubtedly been the pooresi
on record in New Zealund for DX, Very little has
been done during the months of May, June, July
and August on either the 14- or 7-me. bands. The
11-me. band has been a complete washout, while
7-me. has been bothering similarly in that DX
signal strength has dropped to almost zero aiter
Jusk in the evening,

During the lull most of the stations have been
concentrating on 3.5-me. operation, especially
with regard fo experimental ‘phone, and some ex-
cellent results have been obtained. Communica-
tion with Australia and distance up to about 2000
miles have been covered with even low-powered
ontfits. Ay the same time, however, «kip distance
has been very noticeable this winier on {he 3.5-
me, band in New Zealand, making QS()s within a
range of 200 miles very difficult shortly after
dark. During the whole year American c.w. and
‘phone stations have been regularly received very
well for this band, and everything points {o a
return of the 1924 conditions next yeuar, with in-
ternational QS0’s once again in the vicinity of %0
meters. ZL2ZBE hag already made a number of
contacts with W-stations this winter ot this band
with a power input of 200 watts, and reception of
Furopean stations has heen reported.

The DX season is uwow returning, and during
the past few weeks several European contacts
have been made on the 7-me, band in spite of the
heavy QRM from W-stationsiu the early evening,.
Conditions on 14 me. are still not of the best, but
hy the beginning of Oetober should return to
normal as indicated by past years,

NORWEGIAN NOTES
By G. H. Petersen, Pres. N.R.R.L.

We want to draw attention to the new address
of the N.R.R.L. which is Post Box 2253, Oslo.
All correspondence for the N.R.R.L. as well as
for members of the Board should be sent to this
address. We ask you to kindly direct QSL cars to
“NRRL-QSL.” Correspondence for any Nor-
wegian amateur will be forwarded. Thig correcis
the information given in the 1.A.R.U. News for
September, 1930.

Activity is fine, judging from latest reports, and
conditions on the two principal bands, 7- and 14-
me., are improving. LALG announces his come-
back from a new QRA, and swears by the hori-
zontal Hertz which has brought him ©QSA 5
reports from all Europe and QSA 3-4 from PY
and LU. He is eagerly searching for his old VK
and ZL friends now on 14 me. Other stations re-
port good Eurcopean results.

We have gotten a temporary permit to operaie
on 3750 ke., chiefly to arrange for some inJand
velay tests. ’I‘hese will take place on Octoher 29th
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FROM VOQH : Homeward Bound

OUT of the fastnesses of the
Arctic, the staunch little
schooner “Effic Morrissey’” has
again snuggled safely into her
berth in home waters.

Her coming was not unheralded,
because on September 26th her
unfailing and cfficient transmit=
ter, outovermany lecagues oftoss=
ing ocean, sent this message >

From Pole to Pole, East and West, wherever Radio is
known, the good, rugged Cardwell has rendered valiant
service under trying conditions.

Your outfit may never be called upon to meet the test
of salt water, salt air, extremes of heat and cold, shocks
and unavoidable abuse; nevertheless, a transmitter or
Ed. Maniey, Operstor of VOOHL receiver, if worth building at all, :ieserycs CARDWELLS
aboard the “Efie Morrissey” for efficiency and long service. Send for literature.

D ‘ fg. Corp’n

81 Prospect Street, Brool([yn, N. VY.
CARDWELL .. .”THE STANDARD OF COMPARISON*/
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GUARANTEED - » »
NEW RADIO

BARGAINS

International Microphone -— Two button for public aldress
systems and transmitters, Speech or music. . , . . $9.75
C.ompiete Phone and CW Transmi
Inciuding tuned piate, tuned geid ¢
E .al control. Wired tor one or two
230's as modulators, two_ stages

3 of wfice nnpllhca(mn
Mounted in beautiful two-tone Walnut cabinet, Has ample space
for AC power supply. Frice mt,l udes une Stromberg-Carlson
microphone,

Power Supply unit for 15 to 30 Watt Transmitter $19.75, Will
deliver 600 volt 150 mllhampereﬁ for plate current., Has filament
for 281, 210, 230, 227, and 226 tubes,

World Wide Triple S reen Grid Short Wayve Receiver. A
four-tube shurt wave recciver for the bighest efficiency for code,
phone and ampie output for teien

a R, b, stage, a 221 detector, a 22

riments, Uses 224 in
ce coupled audio feed-
i makr a minimum of micro-

A set of 10 plug-
from 14 to 350 meters.
irequencies. .
‘orid Wldo 2 rube
ver in a bheantityi \hn cided me
vhich will give loud s
m'xnble in tunm

N S e B e N
Low Power T ranqmitter. adaptable for phmm or -odv ?’ch
plug-in Coils, $14.7%
Short Wave Sets, one (ube complete
meters,, L.
Auto Radlo — itfses 3-23
single diat, tremendons volome, €
gudrantee this et to perform better mdn

nh ‘1 cedls, T4 to 350
_$6.45

Powr,-l tube,
any car, We
ing up to $150,
$20.00

Stromberg-Carison telephone transmitter on desk stand, $2.75
H Eliminator, yry, 180 volts, will operate up to 10-tinbe sct,
with 280 tube, fully guatanteed . . . . $6.95
250 or 245 in(’r Condenser Blocke 13 Mfd., {000 vait A, ©
test, tapped 2, 2, 2. 4, 1 and 1 mid.. 1 mid $4. 5

2 Mfd, Lond:nser Packg 21)00 \n!t Al
1500 xott .

T hield WV, for one
2 !,une 30, one 227, four 226 tibes and NN 1.3
AC-A, B, C, Power Packs, camnhtglv

230 V. B, alsuhas A, C
as B eliminator. Make vonr battery et all le‘rnr 1 hmld vour
A, €, et around this pack. 280 tube for this pack, #5¢ extra.

ORDERS SHIPPED PROMPTLY

CHAS. HOODWIN CO.

4240 Lincoln Ave, Dept. M-8 Chicago, lllinois

L8875

ANNOUNCING!

COur new Amateur Cartalogue, the finest of its kind,
containing the most complete line of supplies cver
assembled in one catalogue.
ver thirty-five pages of nothing but supplies for the
Amateur  and  short-wave enthusiast. Also  sound
eguipment.

Lvery manufacturer we vepresent makes quality
merchandise and it is with great pleasure that we can
=ell vou these guality products.

Let us send you a catalogue with our compliments,
then your name will be on our mailing list for the future.

Remember, We Pay the Postage

A L L’ Harrisburg

Quality Pa.
Apparatus

218 Chestnut
Street

to November 2nd, und many amateurs are al-
ready testing their gear on this wave. Our present
permit &xtends only until the end of November,
but all Norwegian transmitters will welcome re-
ports and QSO’s in this band, particularly from
the more nearby countries, to test the utility of
this wavelength for schedules.

Amateur Radio at the Eastern States
Exposition .
(Continued from page 19)

forbear to mention the one day when the siation
was for a short time transformed info an experi-

- mental layout, merely in the hope of slightly in-

creasing the already respectable wallop of the
signals.

The filter — which, as you will note by turning
0 pages in November ¢\ choke

ST, eonsisted of &
coil and electrolytic condenser in a hrute force
arrangement — was shorted out. After much re-
viling of the monitor, micrometric adjustment of
the angles of danan coupling coils, hairbreadth
changes in the setting of tuning condensers, and
eareful plotting of the rewimgs shown on W1l1's
autenna milllammeter {on which changes of a
very few r.f. milliamperes could be read) the set
was eventually put on the air at 6:00 p. m, W3PX
was called by Blum, chiel op, and worked. The
note was reported erystal d.e. )8SA 5, and W3PX
could not be shaken from that deseription!

Now for heaven’s sake, you fellows who are
using similar sets, don’t set forth immediately to
lay a ten-penny nail or a rusty hairpin acrogs the
terminals of your filter on the strength of that
report! If vou do you'll get a.c. and an applica-
tion of the Wouff Hong as you deserve — nothing
more, It takes four cracker-jack ops and a magic
potion to make d.c. vut of even particularly well
behaved r.a.c.

The station log gives us the following data;
twenty-five siations were worked —- some of them
more than once — in seven districts. This was in
five days, as the first and last days the station was
not on the air. Inasmuch ag traffic handling and
not DX or an effort to fill the siation log was the
end in view, the results were eminently sausfac-
tory. All reports were (JSA 4 and 5, and operating
wag confined to daytimes, While the work. wasn't
spectacular, consideration of the conditions and
the times gives one a lot of respect for the low-
powered set,

A large number of messages was originated at
the hooth during the week, a considerable per-
centage of which passed through WIMIK. RP’s
assistapce in disposing of thig traffic was invalu-
able. Many of the messages were of rubber stamp
character, but some were of considerable interest.
One of the Springfield papers carried a headline to
the effect that flat pocketbooks were replenished
through the station, s thought derived from
messages requesting more cold cash from the
home folks with which to meet. the exigencies of
existence.

The aperation of W1ESE was a good example

72 Bay You Saw It in @57 — It Identities You and Helps Q87




The NewA. C. Traffic-Tuner
NATIOMNALA.C- THRILL-BOX SW5

Many new features, not pre-
viouslv found, have been
developed by warTiONAL €O,
Engineers for this remarkable
all-purpose, high-frequency
receiver — assuring a high
degree of trouble-proof op-
eration, z continuous tuning
range, equal adaptability to
phone or C. W., and absence
of hum,

Equally Effective on Phone or C. W.

MECHANICALLY and electrically stable
twue A. C. High-Frecuency Traffic-Tuner
and Receiver for amateur use. Will work with

THE R. F.
TRANSFORMERS

Standard set of four pairs.
Covers 212 to 26l me.
ecial cotls available for

33-212 me. and 2.61-15
me. tanges, R-39  forms
aiving low loss with high
mechanical stability. Blank
forms avaiable for experimental use.

THE
TUNING
CONDENSERS

New NATIONAL modcl
SE o~ special
variable n.ondenec r
with insulated main
bearing and constant
lmpedancc pigtail -—
270 degree straight line ircquency plates.
This rew design makes gang-tuning possi-
ble on short waves.

THE
POWER
SUPPLY

A separate and
.~»p(:cxallv de-

igned unit
made with filter
scetions for
humless high-
frequency operation, T80 volt B, 2.5 volt
niammt supply. Equipped with cord and
wixtt rubber cavered connecting plug.

Licensed under R C A Patents

NATIONAL COMPANY,

different sorts of antennas without readjustment
except of antenna trimmer. Once trimmer is set,
Thrill-Box tunes and logs with true single
control. Extremely simple to operate. 1080 dlal
degrees available between 21.2 m.c. and 2.61 m.c
Fasﬂv adapted to still wider spreadmg of bands
if desired. Works down to 33 m.c. Very smooth
sensitivity control, no grunting, 0o back-lash,
or d1cL1ng on hlgher frequencies. No hand
capacity. DOUBLE sCREEN GrID, with 224 grid-
leak detection. Push-pull audio, with special
phone-jack before the last stage.

See Description of Transformers, Condensers
and Power-Supply at left

Also made in new Low-drain D. C. Madel, using 230, 231 and 232 tubes.
Easily assembled with genuine Nartionar Radio Parts.

Write today for Amateur Bullerin No. 141-(12

NATIONAL

RADIO PARTS
S

INCORPORATED, MALDEN, MASS.
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Official
Radio S

Service Manua

and
Complete Directory
Official of all
Radio Service Commercial

Manual

ans
Complete l?irtdory

Wiring Diagrams

ommercisl Witing Diagrams

IBLE LEATHERETTE
BINDER

127, Weight 3lbs.

Hugo Gernsback, Editor

$330 Per Copy

Never in the history nf radio has there ever heen pummnm a
service manual, { lete, as this new OFFICTAL RA-
D[ D SERVIC MAN UAL. 1t is a verituble ene; yelopedla of

rvice information — worth several times itg price, it8 educa-
ﬂnn'xl value is of great imporisnee, not only to service men,
but to everyone interested in radio.

Hundreds of wiring dingrams, as well as important dabs, of
eommercial receivers since 1927, and some many yeass earlier,
have been collected and ptaced at the disposal of radio service
men, Additional service duta for new receivers as they appear
ou the murket will be supplied at trifling cost.
The OFFICTAL RADIO SERVICE MANUAL containg alse
1 wost comprehensive instruction course for servicing any
mamifactured radio seh, also many tmportant articles on Am-
plifiers, Automotive Radio, Antennas, Condensers, Detectors,
Meters, eta.

Send  cash, check or mamey order

today for this tmportant radio work

[~ "GERNSBACK PUBLICATIONS, INC.- -
i Dept. 300 98 Park Place, New York, N. Y.

l I am enciosing herewith $3.50 (check or money order} kindly

l send me prepaid one OMcial Radio Service Manual.

I ddAress. oo i eesrarans sersrssraniaes

CRYyand SUe. oo iv it iieiirearsrares

1

IN LOOSELEAF FLEX-

Over 1,000 Diagrams and Iltus-
trations, etc. 352 Pages 97 x

Clyde Fitch, Managing Editor

High Frequency I‘ransmltterq—nRecelvers
Laboratory Equipment and
Special Apparatus
designed and constructed to meet your reguirements
Submit your specifications for estimates
Soundly Enginecred and Well Built Jobs Guaranteed
HOLMES (. MILLER k4 RADIO ENGINEER
P. O. Box 105 Palo Alto, Calif.

ON THE PACIFIC COAST IT’S

RADIO SUPPLY

Everything for the Amateur
and Experimenter

Weston, Thordarson, Mershon, Amertran, National,
REL, Signal, Flechtheitn, Clarostat, Rectobulb, Pyrex,
Vibroplex, Lynch, Parvolt, Cardwell, Allen-Bradley,
Aerovox, Jewell, Universal Mike, Watd-Leonard, CeCo,
ARRL Handbook, Pilot, Leach, Durham — and many
others —-send for the dope.

RADIO SUPPLY COMPANY

912-14 So. Broadway Los Angeles, Calif.
W6FB1 Loca*ed in Building

of the splendid efficacy of low-power under pres-
ent conditions. That matter has been tested and
proved to our full satisfaction!

WHAT IT'S ALL ABOUT

And that was triumph indeed. In fact, there
were many such triumphs which were over-
shadowed by the principal objects of this codpera-
tion. The new interest aroused in old-timers now
out of the game was another. But the importunt
ends we sought were equally successful. As an
experiment in a new field it was productive of
results and a fund of experiencefor future workers.

By this we do not mean to-day that the opera-
tion of a small amateur station in & boothat ashow
or exposition is a new experiment. But the second
great purpose, that of instituting and training a
class of selected boys in the principles and possi-
bilities of amateur radio, is both new and, as we
have proven, worthwhile,

"I'here is a wonderful opportunity awaiting all
of us in the advocating and assisting in work of
this gort among boy’s clubs and boys as individ-
uals in our vicinities. This has a universal applica-
tion and is not confined alone to Junior Achieve-
ment ¢lubs, but if you have a J.A. club in your
vieinity it gives many opportunities for leader-
ship to those trained in or having hobby experi-
ence with any of its programs. Those of you who
have inclination and ability for such work will
gladly be given an opportunity to discuss any
angles of it, or have any questions answered, by
writing in to Headquarters.

It seems to us that the club plan is one particu-
larly applieable to beginning amateurs. It results
in an initial pooling of effort and expense, as well
as the profit and pleasure which results. Even-
tually, of course, each budding club-member-
amateur will have his own station on the air, but
during the period while he is learning the prinei-
ples of amateur radio his activities are controlled
and guarded sufficiently so he will not be creating
unnecessary interference, or becoming any of the
other numerous sore spots beginners so readily
become.

From the time he first learns the letter “A" of
the code until a sufficiently long time has elapsed
since the issuance of his license, he works with
help and supervision in the quickest, most effi-
cient way. He always has guidance and counsel
when it is most needed, and hig mistakes are
thereby reduced to & minimum, This means more
enjoyment for him in the successful application of
his new hobby, and safeguards the interests of
other amateurs who might be affected by any
prolonged bungling on his part.

This pooling of effort is not only advantageous
to the beginner; it represents real economy in the
use of our restricted frequency allocations. And
the result is new strength to amateur radio.

The system used in training this class of boys
was a comparatively simple one, and can be or-
ganized by any one with very little effort. Time
wag allowed for six code lessons, so the aiphabet
and numerals were divided into five lessons, leav-
ing the last open for abbreviations and extra
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1 The Vitrohm Plaque
® Resistor, non-induc-
tive and non-capacitative, is
ready. Standard resistance
value 5000 ohms, handles
the grid of a 50 watter and
the price is only $2.00. Get
the dope today.

2 If you haven’t re-
e ceived your supply of
the snappy new Q.S.L.
cards, write for them today.
Your call letters will be im-
printed in outline letters.
There is no obligation for

this service.

Ward Leonard Electric Co.

Mount Vernon, N. Y.

We have a very im-
® nortant matter to dis-
cuss with Radio Club Secre-
taries. Write at once giving
the name of your organiza-
tion and number of inem-
bers.
Club Members — if your
secretary misses this, tell
him to drop us a line.

R BTSSP

L

book

photo-electric research

et this FREE

introduce you 1o \

Perhaps you will be the one to discover a
noney-making pew application for the
Arcturus Photolytic Cell. Based on a new
principle, this cell insures more efficient
operation of any photo-electrie device,
Our new free book gives complete per-
formance data and circuit diagrams;
shows how to use this improved cell in
various applications. Write for it today.
Photo-Electric Division.
Arcturus Radio Tube Co., Newark, N. J.

RCTURU

PHOTOLYTIC CELL

The Eiectric Eye for Every Industry

MADE BY THE MAKERS OF ARCTURUS BLUE TUBES

POWERTYPE CRYSTALS

For Amateurs, Commercial Stations
and Dealers

e
/wmnp, ~
B4 }&,ﬁy»f/bB <

THE STANDARD OF COMPARISON
POWERTYPE crystals are recugnized as the best.
No off frequency operation with
POWERTYFE CRYSTALS
FULLY GUARANTEED BY A RELIABLE COMPANY

Ciround by experts and calibrated from precision standards.
Crystals for awateurs pround to approximate frequency
and calibrated to better than 1/10 of 1%.

1715-2000 kiloeyde band. . .. ovy et b aeea .. $10.00

3300-4000 kilocycle band . . 15,00
7400-7300 kilocycle band . 20.00
Oine inch oscillating blanks . 4.00

Plug-in dust proof mounting =

trated above

550-1500 kilocycle band —- calibrated at any temperature
plus or minus 500 cydes desired frequency complete with
vlug-in dust proof mounting — $45,00. Constant tem-
perature heater oven less crystals $150.00. We do any kind
of special crvstal grinding for any frequency.

Grinding instructions furnisaed with crystat blanks,
You may order direct from this ad C.0.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
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DONGAN POWER TRANSFORMERS, 250 Watt, With hal.
last tu be m primaty to keep voltage steady, output is 1500 CT,
The U, 244 CT, 73 and 15 Volts. Without ballast tube nutput
N 2000°CT, 10 CT, 3 CT, 10 and 20 Volts. Neat black metal
case with termmal hoard. 15 Ibs .$5.25
Special Ballast Tube....... .
THORDAKSON — POWER TRA

Th.THad 3 s $5.75
17 e 105" s T and 3 — §4.35. 150 Watt. S0t apd &

(All windings center-tapp
Double Choke, Each section 18 Henry, 250 MA......... $6-25
Single Choke, 30 Henry, 150 MA .. .. ..., cirevevnven, £3.25
W.E, HAND MICROPHONES, Very sensitive. Switch in
handle. Ideal for home recording, transmitters, etc., ... $3.95

PARCON FILTER CONDENSERS. Highest grade. Neat
metal cases with novel stand-off insulators. GGuaranteed,

DC Working Voltage. 1.Mfd, Z Mid.

2000 an(’% $3.95 $6.9! 3
1500 3.00 4.50
100n - 1.50 230
650 ¢ 1.05 1.70

SPECIAL .002 MFD,, 2250 Volt (Wkg.) Mica Condensers. Sl 05
FARADON 314 MFI) BLOCKS, Containg 1 34 Mfd., 1000 Volt
and 2 Mid,, 6U0 Volt (1) Worki Neat black case. Ideal for
210 filter. Six for $7.235. BaCh .« o exrcorssotenarornenne $1.45
2 MFD. 1000 VOLT FILTER CONDENSERS, Uncasc-d
Highest grade. A guantity may be series-paralleled to
desired voltage and caj gamtv 88¢ each. bour for $3.20, kxght
for $6.00. Tweive for $ 20, Twenty for $12

SA(I)\IGAIHO 5000 Volt Test Condensers, 002 001, .000s,

("OND

5175

lMPORTEI) FRLN(..H PHONES, 4000 ohms. Scnsitive, .
GUARANTEED TUBES — 6)-Day FREE eyld(.ement
UX-210 5,

3.78, UUX-250 $3.95, UX-281 $2,75, UV
1.00, «1 $1.65, UX.280 88c, UY-227 $1.10,
UX-171-A $1.35, UX.-226 $1.05, 'UX-201-A 85¢, For those who
prefer a lnwﬂr priced tube of good quality we um-r the lollowmg
K replacement guarantee, L3
$2. 115 UX-248 Too, UX
UV-221 $l 05. UX-236 65¢c, UX-171-A 75,
H & H Toggle Switches or Beaver 3 Amp. 125 Volt Snap
Switches 20¢ each. Per doz $1.75
Mahogany Bakelite l\nnhs 13/ a2

hr,

et e
Ciomplete Lines and Lowest Prices on
Acme, Akra-Ohm, Bradley, Cardwell, Electrad, Jewell, Lynch,
Sangaino, Sprage, Universal, Vibroplex, and’ many others.
SEND FOR CATALOG
“Ouick Service™ “Quality Merchandise®”
Deposit vequired. Postage extra. No vrders under $2.50

HARRISON RADIO CO.

189 Franklin St. Dept. T New York City

QUARTZ OSCILLATING CRYSTALS
POWER CRYSTALS — Guaranteed — easy oscillators, One-
inch square sections ground to your approximate specified
frequency which is stated with a precision of one-tenth of one
percent.

35004000 K. band . . 87,50
U7 300 K - 12 on
{Ine-incl 3.00

cv-mur hours altvr they are

) PRECISION PIEZO swVICE
427 Asia Streel Baton Rouge, La,

Duo Lateral

COILS

Radio engincers and
laboratories with real
records of accomplish-
ment use Pacent Duo
Lateral Coils, They
come in all standard Write fgr fnformaltion
turn ratios. and prives

PACENT ELECTRIC CO., INC.

R |
PACENT

practice, A balf hour each day was devoted 1o
drilling on the selected group of letters during
each of the first four days, with constant review
and the insertion of words and sentences to
create and hold interest. On the last two days
45-minute sessions were held, to wind the lessons
up properly.

After Mr. Hebert's speech.on Monday, which
dealt with amateur radio in general terms, the
balance of the week was given over to the con-
sideration of the following units (one each day) as
has been mentioned before.

1. The background and tenets of existence of
amateur radio, with a review of activities, his-
tory and character. Regulations, frequency bands,
ete., were explained.

2. The receiver, dealing with practice, con-
struection and elementary theory. For this demon-
stration the two-tube set shown in the foreground
of two pictures was used.

The transmitter, with the game points
brought out as ubove, including an explanation of
the theory of oscillatory circuits, and the operat-
ing theory of rectifier-filter power supply systems.
The single~control set and the W1ESE transmit-
ter were used in this lesson for purposes of
illustration.,

4, Elementary radio theory, of the practicul
nature permitting understanding of the principles
underlying design of capacity-inductance values,
antenna lengths, ete.

5. Operating practice, using WI1ESE as an
abject lesson.

{t’'s all very easy. And vet, with a little applica-~
tion on the part of instructor and student, it is
absolutely amazing the amount of practical ama-
teur radio knowledge gathered by a young fellow
who, when he starts, thinks UX-210 is a chemiecal
formula. Try it with the non-rudio boy’s clubs in
your IOthfV, organizing 2 special vadio class or
subsidiary of your regular radio elub, It'is one of
the most worthwhile things you can do and is also
a lot of fun.

For help of any kind write in to Headquarters.
We have a special booklet (How To Become a
Radio Amateur) prepared to simplify and stand-
ardize such training, and they will be gladly sup-
plied at 10¢ each or $1.00 a dozen, Organized
beginner’s amateur radio clubs represent the
solution of one of our toughest problems, Let's
get them going.

e Strals %”s_

1f no suitable brackets are available for mouni-
ing miget condensers in a readboard layout the
ones used for bolding window shades will serve
very nicely. The npecessary holes are already .
drilled. — W3CA.

W5EWN suggests that the panel saw in the
July “X Section can be made to cut circles if
the back of the hack-saw blade is cut off with a
pair of tin snips. The blades are generaily highly
tempered only on the side that carries the {ceth,

91 Seventh Avenue New York City
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Two Way Radio Link Never Interrupted —
Capt. Yancey’s Radio Makes New Records —
Here’s the Story behind These Headlines

The Yancey plane (ESCO equipped) in its non-stop flight to Bermuda maintained direct two way communi-
cation with New York. Darkness forced the plane down a little short of its goal. The plane floating on the
sea remained in communication with New York,

Later, on its “Goad Will" flight to South America the Yancey plane, on the ground at the Canal Zone,
maintained two way communication with New York. Z¢h Bouck, Radio Operator, said—"1 believe this is
without doubt a record for Airplane trangmission, and it shows very clearly whet we could have done had
we been forced down in some of the jungle over which we have flown during the last few weeks,"

And on July 1, this last record was broken — the Yancey plane, on
the ground at Buenos Aires, communicated uninterruptedly for
more than an hour with the New York Times Station, 5838 miles
away.

The Yancey plane was equipped with an “ESCQO" wind driven generator
to supply radio power while fying, and a battery operated “ESCO”
dynamotor tor ground work.

“ESCO” has a very complete line of wind driven generators, and dyna-
motors for airplane service. Let "ESCO” Engineers help you with your
puwer supply for communications.

eerCTRICEE SPEC Ay

7 ™ & i )
COMIPALS
225 SOUTH ST. STAMFORD. CONN.
Manujacturers of motors, generators, dynamotors and rotary converters

‘type NA Ajrplane Generator

U. S. NAVY SURPLUS v LSTUYVESANT LECTRIC 0., INc.

¢zeneral Klectric 24/750-volt 150-watt Dynamotors. . $27.50
{seneral Rlectric 24/ 1500-volt 350-watt I)ynamotors .37.50
Sti-watt SUl-cycle gencrators with cxclters . 750
S500-watt. . 15.00
‘“Westinghouse watt Q(Nl-cvc]e 25.00
Westinghouse 27,5/ ?aO srolt 80 mitis. e o
Twing inrdnuble’valtage u;lctérren ‘3 00 e na] .. 15,00 i d
Or extern: rive additios -
HENRY KIENZLE, 501 E. 84th Street, New York

Fiuneer Dtslrthutar of Gouernment Suz plus LATEST R D O B Y AT B'G SAVINGS 4

¢umplete list on reguest TANRITE! TO-DAY

YOUR A.R.R.L. EMBLEM

The League Emblem comes in four different torms. Its use by Members is endorsed and en-
muraged by the League. Every Member should be proud to display the insignia of his
organization in every possible way.

THE PERSONAL EMBLEM. A handsome creation in extra-heavy rolled gold and black
enamel, 74" high, supplied in lapel button or pin-back stvle. The pers(mal emblem has
come o bt: known as the sign of a good amateur. [t identifies vou — in the radio store, at
the radio club, on the street, traveling— you can spot an amateur by it. Wear your emblem,
M, and take your proper place in the radio fraternity. Either style ciblem, $1.00, postpaid.

THE AUTOMOBILE EMBLEM. 5§ x 214", heavily enameled in vellow and black on shect
metal, holes top and bottom, 50c¢ c(u,h po<tpaid

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
yellow-and -black enamel metal emblem will get! 19 x 834 "', same style as Automobile Emblem. $1.25 each;

postpaid.

The American Radio Relay League, Hartford, Conn.
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| SERVICE MEN WANTED

To Install and Service Sound FEquipment in
Theatres, Schools, Lodges, ete.

If we are not aiready represented in your locality
— we have a place for you.

NATIONAL SOUND
SERYVICE BUREAU
Exec. Office, 723 7th Ave, — New York
A nation-wide organization of sound equip-
ment manufacturers, users of sound equip-
ment, and hundreds of installation and serv-

ire engineers located in every part of the
country.

If you can quality as a competent Sound Engineer, we
have a place for you —— if not, we arrange to train you —
arranging work for you in your spare time as assistants to
our regular engineers, until such time as you can qualify.
A thorough knowledge of Radio is a wonderful asset.

USERS

of wsound equipment,
Our  service 8 avail-
able to you. We main.
tain competent men
available immediately,

MANUFACTURERS
of gound eguipment,
QOur  organization of
sound men is avall-
able to service and in-
stall vour equipment

anywhere, any  time.

day or night. Write Us,

Write Us at Once for Full Details

FIRE

he

New Handbook

is HOT
and ils cover is
FIRE DEPARTMENT RED
If vour cover isn't red, it isn’t the

New I'mproved Revised Enlarged
Superior Seventh Edition

HANDBOOK FACTORY, ]
SEND IT AT ONCE

711 Park, Hartford,Conn.

{(Name)

(Street or P. (). Box)

(City and State)

=3
v o
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Who's Who

(Continued from page 38)

Francisco, and continuing successively with
Standard Electric Co, of California, California
Central Gas & Electrie Co., and the North Shore
Railroad. In 1903 he became the electrical en-
gineer of the Harriman Lines, in 1909 electrical
engineer for the Southern Pacific Clo. Since 1912
he has been Consulting Electrical Engineer for
that company.

Mr. Babeock’s participation in general techni-
eal activities has been impressive, He is a Fellow
and & past vice-president of the American In-
stitute of Electrical Engineers, member and past
president of the Engineers’ Club of San Franeisco.
He is a member of the American Association for
the Advancement of Science and of the Astronom-
ical Society of the Pacific. in 1924 he represented
the United States as principal delegate to the
Inter-American Electrical Communieations Con-
ference, held in Mexico City. He is an honorary
member of La Sociedad Geografica y Estadistica
(Mexico). He is & represeniative of affiliate
membership in the Society of Automotive En-
gineers.

Always of distinetly nautical leanings, Mr.
Babeock holds s commission as Lieulenant-
Commander in the U. 8. Naval Reserve and has
had several lengthy cruises with the fleet in active
duty. He is an expert amateur navigator, yachts-
man and fisherman, and & member of the San
Francisco Yacht Club and the Berkeley Country
Club.

In amateur radio he has been equally active.
He pounds brass pretty sieadily at W6ZD,
particularly with Hawaii, Most of his radio
efforts, though, necessarily go to his duties as
Division. Director. He is a vigorous director,
keeping closely in touch with affairs through the
large Pacific Division, maintaining an extensive
correspondence, and frequently visiting the
larger centers in person, particularly at the time
of conventions and hamfests. Not The (ld Man,
he is yet one of the elders in the League, both in
years and in counsel,

The Roanoke Division Con-
vention

ITH real Southern hospitality the Rich-

mond Short Wave Club, through its

chairman, “Bob”’ Eubank, welcomed the
delegates attending the first Vlrglma ARRL,
Convention at the Hotel Richmond, Richmond,
Virginia on September 19th and 20th, The largest
registration was the first day and every minute
was taken up with something worthwhile,

The “dutch” lunch at noon on Friday enabled
those present to get acquainted and kept the
crowd together so that when the afternoon meet~
ing was called to order the Winter Garden room
wasg well filled with an enthusiastic crowd. Chair-
man  Eubank introduced Director Cravely
W3BZ, one of the real old timers; one who has



QST Oscillating Crystals

“THE STANDARD OF COMPARISON”

AMATEUR BANDS:

Winter is coming, and no doubt vou are goning
over your transmxtter removmg those weak links

set,

One item of great importance is the frequency
stability of vour set. Does it stay on one frequency?
If not, our power crysials will solve that problem.
ScieNTIRIC RADIO SERVICE crystals are known to
be the best obtainable, having ONE single frequency
and highest output. With earh crystal is furnished
an accurate calibration guaranteed to heller than
a lemth of 1Y7. New prices for grinding power
crystals in the amatcur bands are as follows:

1715 to 2000 K¢ bapd., ......$15.00 (unmounted)
3500 to 4000 Ke band. ... .. $20.00 (unmounted)
7000 to 7300 Kc band. ......$40.00 (unmounted)

BROADCAST BAND:

Power crysials ground in the 550-1500 Kec band
accurate to plus or minus 500 cycles of your speci-
nied frequency fully mounted for $55.00. [n ordering
please specify type tube, plate voltage and operating

SCIENTIFIC RADIO

temperature. All crystals absolutely guaranteed
regards to output and frequency and delivery can
he made within two days after receipt of your order.

CONSTANT TEMPERATURE HEATER UNITS:

We ¢an supply heater units guaranteed to keep
the temperature of the crystals constant to beller
than a tenth of 1 degree centigrade for $300.00,
Two matched cryvstals, ground to your assigned
frequency in the 550-1500 K¢ band with the heater
unit complete $410.00. Mora detailed description
of this unit sent upon request.

ATTENTION AIRCRAFT AND COMMERCIAL
RADIO CORPORATIONS:

We invite vour inquiries regards your crystal
needs for Kadio use. We will be glad to yuote
special prices for POWER crystals in quantity lots.
We have been yrinding poreer crystals for over
seven vears, being pioneers in this specialized field,
we feel we can be of real service to yvou. We can
grind power crvsials to vour specified frequency
rate to plus or minus .03%,. All crystals guaran-
and prompt deliveries can be made. 4 (trigl

SERVICE

“THE GRYSTAL SPECIALISTS”

P. ©, Box 86 Dept. P-12

Mount Rainier, Maryiland

ALUMINUM BOX SHIELDS

Beautiful Silver Dip Finish
Monitor Size 107 x 6'° x i* high,
“tage Shields 97 x 5 x 6 high .,
Knork Down (ol Shields, 57 ¥ 5
1% pug-in forms. 44 grooves to the inch, UX

Mesce Telegraph Key 96¢. Sprague 25 ¢ nndensers 59¢c.
Fhosphor bronze drum dial cable by foot or mile.

Bakelite 50 watt sockets. ... .. b e $2.95

£9A Cortlandt Street

Any Size to Order
31 .25

Variable Condenser, $1.25. Please incinde postage.
THE RADIO MAN, ING
New York City

FIRST QUALITY QUARTZ CRYSTALS

juare Bed tnnn
prnmpl[y &% the follawing pricea:

40-75 meters, . ..., ...
75-100 meters.
100-200 meters.
289-609 meters
i in. Tested blanks, 200-400, 409-608 meters. ..
Dustproof Bakelite mounts . ................0.0
iA (,x;l;bratum Surnished with each cv‘;utal)

any to order

{Charges for yrmdma {8 mx sol frequencies given on request)

$20.00
2.50

A pionecr eyystal grinder ?

Sc!entlﬁcally Prepared for Maximura Power and Unconditionally Guaranteed
\closs to your specified jrequencyl, supplied

J. T. Rooney, B. Sc., 4 Calumet Bidg., Buffalo, New York

YOUR GOLDEN OPPORTUNITY!

LIMITED QUANTITY LEFT!

Brand new inoriginal
cases, F n-ld Supply for

BRAND-NEW

YOU MUST 4

T QUICKLY!
GUARANTEED

PERFECT SOUND

2-.Inch DYNAMIC SPEAKERS
Regular Price £110.00

Standard 127 speakers mounted on
east iron panels. Operate on a field of

Our Price

515

110 V, AC Dperation. 110 V. DC, 1000 ohms with 100 mill,
#6.50 eﬂra. drain.
Teorms: 237, with order 4 Balance C. . D. or Sight Drajt ! Specify Express or Freight

RAYMOND ROSEN & CO.,

INC.

(Radio Aimphfcatwn Division)

117 North 7ih Street

Philadelphia, Pa.

| S
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This COUPON means
MONEY .for YOU

BALTIMORE

RADIO CORPORATION
47 Murray St., New York City

Gentlemen: Kindly send me vour latest Bag
AN BuurneTiN,
Name ... ... ..o 0o

Address. .. ... . 0 e

City, ooy, State. L
S

FOR YOUR FRIEND

Who Wanis to Be an Amateur

“How to Become a Radio Amateur,”
a helpful booklet for beginners, de-
scribing simple apparatus and telling
the whole story. Ten cents postpaid,
$1 per dozen copies.

American Radio Relay League
HARTFORD, CONN.

Maximum PowerCrystal Blanks

Hethesda crystal blanks are tested for maximum power and
output, and are unconditionally guaranteed to be free from any
and all defects,

Price of zero auxle oy x cut blanks ground to within 171000 of
au inch in thickness of the

50 to &00 meter band  $1.25 pu
300 to 700 meter band
40 metar band  $0,00 per

20 meter band 25] W0 per section

Blanks on the ¥ or 30° angle plane to within 1/1000 of an inch
in thickness of the 80 or 150 meter bands,

Prices include pustage and are C.OD
Bpecial quotations to Dealers, a

f i or more blanks,
Crystal sections on hand, or cut to ovder in any shape, size, or

plam for T.aboratory or Basic science research work for tini-
L rder will convinee vou of the hizh standard of
pur product. Special attention given every order.

BETHESDA CRYSTAL LABORATORY
P. 0. Box 43 Bethesda, Md.

represented his division so well for many years,
Mr. (iravely spoke on the duties of the director
and what it means to one to have the constructive
codperation of the members: he then introduced
Mr. Chas, H. Stewart, Vice-President of the
AR.R.L., who has looked after the legislative
end of the League so efficiently for a long time.
Mr. Stewart said he was present to enjoy himself
a8 2 “ham’ and intended to do so all through the
convention and before the convention was over
was made a member of the “young squirt”
family by Doe. Woodruff, the **Sherlock Holmes™
of the Board of Directors. (The young squirt
family now consists of Gravely, Stewart and
Hebert.) Major W. (. Hawthorne, 17, 8. Marine
Corps, Quantico, Va,, and one of the active
““hams’ in the division under the call-letters of
W3AFT, gave a talk on the equipment used by
the signal section of the Marines and showed
some of the portable transmitters and receivers
used in the field. The compactness and rugged-
ness of the outfits showed careful design and
manufacturing, Thanks are due the Major for all
hig trouble. Fieldman Hebert from Headquarters
had brought Fd. Handy's new Dynatron Fre-
quency Meter and did his best to convinee the
gang of the importance of each amateur station
having an aceurate measuring instrument. The
importance of keeping within our frequency
bands eannot be overlooked any more. Mr. M. M.
Brisbane, Service Engineer, RCA-Victor, gave
a lecture on condenser microphones as used in
broadeasting stations. The afternoon ended with
Lieut. Wilson, U.S.N.IR. showing three reels of
movies. Dinner found group after group of fellows
who had become real friends together and the air
buzzing with ham-talk.

The evening was devoted entirely to an il-
lustrated lecture by L. 8. Fox, Engineer, National
Carhon Co., on tube construction, and made one
appreciate the amount of research work con-
ducted by his firm,

The traffic meeting on Saturday morning was
in charge of 8CM, J. ¥, Wohlford, W3CA, and
general discussions on Communications Depart-
ment affairs took place. Lieut. Wilson, 11.S.N.R.
brought out the benefits to be derived in enrolling
in the Reserve, which remarks were supplemented
later by Lieut. . . Rogers of the Navy. Capt.
N, L. Baldwin, the Army-Amateur Liaison Of-
ficer from Washington, discussed the importance
of the Army-Amateur nel now being placed on an
efficient. hasis and with a master control station
(WLM and W3CXL) located in Washington.
Our fellows should realize more and more the im-
portance of these two services and extend full
cobperation. Don Lusk, although an SCM for the
Atlantic Division was present. with his OW, and
that brings to mind there were geveral OW’s and
Y18 present.

The eonvention was favored by two vepresenta-
tives from the Radio Division in the persons of
Mr. L. C. Herndon, Radio Supervisor and his
assistant Mr. G. E. Sterling, of the third district.
They were kept busy with examinations.

With some 25 automobiles in the line — look-
ing just like a parade — a trip was made to the
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SPECIAL AUDIO AND OUTPUT TRANSFORMERS
FOR PRECISION CIRCUITS

Now made in U, S. A. on 48hrs. notice

Ferranti specially designed precision audio and
output transformers suitable for the exacting
requirements of broadcast stations, laboratories,
recording devices, amplifiers, telephone lines,:
special testing and other uses, where a flat curve.
is required over a wide frequency range, are now
made in the U, S, A,

These transformers have curves flat within less
than 1 db. between 35 and 8000 cycies. The above
curve of 600 ohm line to line transformer is typi-
cal. Transformers of this class can be furnished
for tube to line, line to speaker, line to line, line to
tube, mlcrophone to tube dnd other numerous
requirements.

Curve of 600 OHM Type L. L. Transformer—
Tube iine to line FERRANTI, ’INC.' . _
130 WEST 42nd ST., NEW"YORK" :

u-_u-'

&“0 &\k &eﬁ‘
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The Kllis Model 1ON Microphone at $25.00 lst i
something entirely new in microphones af this price. By
means of a special gold plated corrugated metal dlaphragm
developed at our laboratory we have attained many of
the advantages of the sireiched metal diaphragm. Your
jubber can secure this far you if he does not have it in

. stock. Write for details of mechanical and electrical
characteristics.

FLLIS ELECTRICAL LABORATORY

Sales Carporatian

“337 WEST MADISON ST, Chicage, Winols

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 (ulf ports. Most lngical location
in the U. S, A. to come to for training.

Cur students qualify far the var{mm branches of radio.
Runs to all parts of the world, Positions Ashore and Afloat.
mpecial courses, Day and Night classes, Enrollany time.

{Mdest and Largest Radio School South.

Literature on request.

GULF RADIO SCHOOL

844 Howard Ave. New Orleans, La.

i JOHN F. RIDER ﬁ
announces
A personally written and personally conducted

ADVANCED HOME STUDY COURSE
Jor serious minded
RADIO SERVICEMEN EXPERIMENTERS
PROFESSIONAL SET BUILDERS

who wish to increase their earning power, prepare themselves for
future radio developments and hetter their inancial condition.

W - —— — - — g i e e e e e e EE Mt o me = wmes

JOHN F. RIDER, Steneck Trust Bldg., Hoboken, N. J. OST1
Dear Mr, Rider: Please send me all details about your SPECGIAL HOME STUDY COURSE without any obligation

upon my part.

Say You Saw 1t in Q87 — It Identifies You and Helps QST




NEW!!

Our model 30 line of Condenser
Microphones using the new low
drain tubes. kilaborate two stage
amplifier. & or 12 V. flament
aperation.  Priced up to $250 (K

COLOR!

Pine tree rippie finish in black,
black and guld, black and «ilver,
hrown, brown and gold.

SIGNAL LIGHTS

Wired in red and green signal

lights.
UNIT

Our new and 1mprovu*l type "R
it with a swaled-in chemical
drver. Sold sepdldl.dv

$100.00

Microphone comes  with  tubes
ﬂ“idl 30 ft. 7 wire Packard shielded
wanle,

[ JEA LE RS WRITE

ASTATIC

MICROPHONE

LABORATORY

YOUNGSTOWN, OHIO, 11.S.A.

4]

21 OLYVE S8T.
n the West Coast

PACIFIC ENGINEERING LABORATORY 03
si55 S, Gramercy Place, Los Angeles, Cal.

A Larger
Rectobulb

TYPE R4
Now Ready

Fil. Volts 5

Kl Amps. 10
Peak
Current
a5 Amps.

Max. Inv.
Peak Volts
7000

Fits UX socket and
has plate cap and

connection.

Price $20

NATIONAL RADIO
TUBE CO.

3420 Eighteenth

San Franecisco 7

Street

Calif,

YV Y Y VYV VY YVVVVYVVVVVVVVYVVYVVVVVVVVYVVYVVVYVVVVYVY

air-port where an opportunity was given to exam-
ine the Department of Commerce radio beacon
and weather station, followed with a wvisit to
Broadeasting Station WRVA, where “Bob”
Eubank is the chief operator. The final technical
talk took place in the Red Room while the Winter
Garden was being prepared for the banquet.
Miss Elizabeth M. Zandonini, (our own W3CDQ)
from the Radio Division Bureau of Standards,
gave an illustrated leciure on the piezo-electrie
oscillators as used by the Bureau. We are thank-
ful to Dr. Dellinger for permitting Miss Zandonini
10 bring slides along —for they always help a
lecture, There were 50 many speakers that Doc.
Woodruff, WSC!MP, did not have an opportunity
to speak on ““chokes’™ until the banquet, but as he
was the *‘Roastmaster” he found a chance to
give a bully good talk. With a good orchesira
and a side ““skit"” by two pickaninnies the enter-
tainment feature was well carried out during the
banquet. With the distribution of prizes as a fi-
nale the first Virginia convention came to a close
with the gratitude of all present being expressed
to the Radio Manufacturers for their donations
and to the Richmond Short Wave Club and the
convention eommittee for such a pleasant affair.

4. 4. H.

Who’s Who

{Continued from page 28)

by c.w. Followed a half dozen very active years,
during which Mr. Huber was president of the
Ti ipton Radlo Club and held a variety of A.R.R.L.
positions: O.R. E , O.W.LS, OHS., member
X-Section, 2.C., Asst. lesmn N ews Man-
ager, and ;.\.‘,C.M. for Towa.

These activities and qualifications caused him
to be called to headquarters in the spring of 1928
to hecome Assistaut to the Communications
Alanager. He put in a vear and a half at Hariford
hut felt obliged in 1929 to return home to resume
his studies at the University of lowa, which had
been interrupted by the sojourn at headquarters,
Brasspounding was now divided between W9Y A,
the University ion, and WIODOA, which had
become crystal-controlled in 1927, In the fall of
10929 Mr. Huber was elected director of the Mid-
west Division, and has represented them this
vear. He was commissioned Ensign in the U, 8.
Naval Reserve and appointed exeecutive officer
for Section Kight (Iowa) of the naval communica-
tions reserve, Meanwhile he continued active in
club work, organizing the lowa Amateur Radio
("lub at the university's seat, lowa City, and hav-
ing a good share in planning several of the conven-
tions at Ames, annual Midwest Division affairs.

‘This fall he transferred his activities to Seattle
in order to enroll in the Schoaol of Journalism at
the University of Washington. s unfortunate
distance from his division made it seem desirable
to him to resign his post as director, ag a con-
sequence of which a speecial election is now in
pracess {0 choose his successor in the Midwest.
Meanwhile he maintains his interest in amateur
matters and has become a mermber of the Seattle
Radio C'lub.
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Install Tone Quality

in unsatisfactory sets by re~
placing inferior, obsolete, or
worn out units with THOR-
DARSON REPLACEMENT
TRANSFORMERS ... itis
what the set ownerhears...
the improvements in audio
amplification ,..that makes
pleased customers.

THORDARSON Replace=
ment Transformers are con-
structed according to the
truehighstandardssetby all
THORDARSON apparatus
« « o and they are almost
universal in application.

THORDARSON

R-101
Replacement A small stock of THORDARSON Replacement
Input Transformers enables you to recondition a wide
Transformers variety of sets, with minimum investment in

stock. For sale at all good Parts Dealers
everywhere.

SEND TODAY for the new catalog of Re-
placement Power and Audio Transformers.

for push.pull
tubes in output
stage

T-2971-E  'T-3381

h Replacement Power Transformers ’
T-3381 for single **171” tube in
outputstage, b
> T-2971-E for “171” push-pull tubes

in output stage. Transformer Specialists Since 1895

Thordarson Electric Mfg. Co., Huron, Kingsbury and Larrabee Sts., Chicago, Il

Radio Operators Wanted We Beg Pardon

Radio operators are officers
aboard ships. Well paid, pleas-
ant work, travel, You can
gualify in a short time in our
well-equipped school under
expert instructors.

Due to the unexpected demands for our new products, ship-
ments were somewhat delayed. However, we have now in-
creased our facilities and shipments of our type WM-1
wavemeter and type MI-1 Monitor can be made immedi-
ately, We thank our customers for their patience.

‘Type WM-1 Wavemeter: Aluminum case, large micro-
vernier dial, readings to 1/200 of full scale, neon bulb
resonance indicator, coils for 20, 40 and 80 meter bands.
Fully calibrated, with graphs. ... .....ccoevviiaras $9.50

‘Type MM-1 Monitor: Aluminum case, micro-vernier dial,
coils for 20, 40 and 80 meter bands. Complete with tube and
batteries. « v e ity $12.50
Send for Data Sheets
COLUMBIA SPECIALTY CO.
WEST SIDE YMCGA RADIO INSTITUTE Engineering Dept, — LUDlow 7738
111 West t4th Street, New York Established 1910 1038 Longwood Avenue New York City

P g C RADIO TRAINING
offers Travel . . New
Sights, Good Pay

and Comfortable Living .. .
Abundant Leisure for Study.

Write now for free book-
fet on “Opportunities in
Radio.”

Port Arthur College, Port Arthur, Texas
Please send details concerning Radio Course to

... Fill in attached coupon for details

3
PORT ARTHIJR COLLEGE Street or Box............ooviiiiiiieiiiiiiiieiiitaiiiinienss
PORT ARTHUR (world-known port) TEXAS  Cityand State........cccovivrrmviererinravirersserssceens
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for phonesor C. W.

This husky well filtered power supply is just

the thing.
Get that 1931 pure D.C,

two 281s as rectifiers, or mercury filled rectobulbs.

Supplies both filament and plate current for four
210 tubes. Priced for less than you can buy the

parts to build it.
Price $2,§.00

without tubes
Special Deluxe for phone, nickel plated

Monitors to match complete

GENERAL ENGINEERING CORP.

MICHIGAN
EHE=EE =R S E =B E S S S = EE

CHARLOTTE rey

note and laugh at
QRN. Send us your order today and build your
new station around this wonderful unit. Uses

$30.00
$7.50

Measure Easily
Resistance—Voltage—Current

&
150 300 "o Low et

Veltmeter Qhmmeter

HBuper Akra-Ohm wire-wound Resistors and Shunte afford
an inexpensive means to build test eguipment for the meas-
uresnent of resistance, voltage, and current with accuracy,

% combination for the measurcwient of voltages and
ance: shown in the above diagram.

per Akra-Ohm wire-wound K ors are mdnuiavturpd
in any value from 100 ohms to 10 megehms, ; Are vare-
fully designed fo ingure an accuracy of one pm’ cﬁ-m and a
constant permanency of calibration. Their use iz highly
recommended for Laboratory Standards, High Voltage
Regulators, Telephone Equipment, Television Amuplifiers,
d and Plate Resistors, Electrical Apparatus, and Test
Fouipinent, efc,

R

M mzi mm

Prices range from $1.25 for 100 ohms
o $4.00 for 500,600 ohms

Send us your dealer’s or jobber's y ] EL I el
i and we will Seqd Yo 6 coby of Bulletin 13-C

We  manufacture special multiplying resistors for A.C,
voltmeters. Full information will be sent on request.

Changes in Regulations
{Continued from page 50)

accordance with the Radio Aet of 1927 as
amended.”” The praciical effect of this is to take
out of the hands of the Supervisors of Hadio the
actual licensing of amateur stations and to
centralize this work for the whole country at the
offices of the C'lommission in Washington. General
Saltzman, chairman of the Commission, explains
in a letter printed in this month’s * Clorrespond-
ence’ that the duty of issuing amateur licenses
helongs to the Commission, under the law, and
has been but temporarily handled by the Radio
Division. The Commission now possessing ade-
quate {acilities for doing the work, it now takes it
over, as provided in the Radio Act.

The regulations of course continue to provide

that normal amateur applications complying
with the regulafions shall be issued without more
ado, and at this writing the issuing and renewal
of station licenses is proceeding smoothly and
promptly at Washington,
Application blanks must still be obtained from
the Supervisor, and the filled-in form must still be
fited with the Supervisor, 1t is not to be mailed
direet to the Commission, (The Supervisors still
issue operator’s licenses.) In the past the greaiest
delay in issuing amateur leenses has been caused
by the improper or incomplete execution of the
application form. Supervisors have often had to
return an amateur’s application for correction or
to secure missing data. With the forms now going
to Washington, such delays will be greater, It is
important, then, to make an adequate answer to
each question.

Applications for renewal of station license must
be tiled with the Supervisor at least thirty dayvs
prior to expiration. It is up to ihe individual ama-
teur to write for the renewal application blanks in
time to comply with this requirement. QOiherwise
a prized call may be lost, and if renewal is not
received by the expiration date of the old license,
operation must cease until the new one arrive
Remember, too, that both station and operator
licenses must be displayed conspicuously in the
station. K.B.W.

& Strazs -y

It seems we were a bit too hasty in making
that remark about the lack of a tube with a plug-
in filament in Strays a month or so ago. Don
Hawley, of Plant City, Fla., informs us that such
a tube was described in one of the popular maga-
zines not long ago. Anyhow this tube is a heater-
type gadget, and we were thmkmg of d.c. tubes!

If your ears are ;;ettmg corns from wearing
the 'phones and you can’t heg, borrow or steal a

-set of regular cushion pads, visit the Amateurs’

Paradise and invest a pair of dimes in the same
number of bath sponges. Cut a hole in the cenfer
of each and enlarge it on one side so the eans will
fit tightly, and you're all set to be & boiled owl.
WOPA sent us this one,
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Duovac Announces

of exceptional precision
and uniformity

yovAC Transmitters are made to

extremely rigid specifications and with
great care, They are capable of handling
large overloads if used intelligently.

© o 0 O

% 0 5 o

Fach tube is thoroughly tested /
before shipping, and is guaranteed ‘ - vlz l’f'ssfo('""")
: S i il. Volt.—
as to electrical characteristics and A Bil. Current—3.25
. A W Plate Volt.—anoo .
mechanical construction. Plate Cur. Osc.—75 mills
° Ma:(:l.. Plate %ower
. issipated—ro0 watts
Order direct from factory Rated output— 75 Watts |
enclosing check or money order, 3 Net Prices
No red tape—immediate delivery! DX-852 — $a4.50
] DV.203A—¢24.50
Dr. Paul G. Weiller, DVazrr — g24.50

formerly with :
Westinghouse, in ]) 0 VA C
charge of Duovae l ) Duovae Radio Tube Corp.

Transmitting Tube 360 Fur St "
production. P . urman otree
The Precision Radio Tube Brooklyn, N.Y.

No ionger
any problem

Chur resistors are accurately
rated, maintain their toler-
ance and are noted for their
rugged strength and quiet-
wess. All types irom 1 ohm to
200 megohms—the choice of
lcading engineers, the larg-
est radio manufacturers and
the majority of service men.
OurResi Repl nt Cuidesh
cleariy and c;neiaely: {1) how to
{ucate cause of trouble in radio sets,
{2) proper
types and val-
ucsofresiators
touse in radio
receivers,

Write for
it todau.

CHRISTMAS
with its joy and good will—why
not extend its spirit over the
whole year? The fund from the
sale of Christmas seals in
December will carry help and

education agaiast tuberculosis
throughout all 1931.

The National, State & Local Tuberculosis

Associations of the United States RE“‘;%:‘.O‘“ES%%
Buay Christmas Seals INTERNATIONAL

Fight Tuberculosis = ‘ BESISTANCE.L®
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AD. AURIEMA, inc.
M. Fact ‘e Kxport M
116 firoad Stwes, New York, N. ¥,
Secientifically equipped
to economically export

dependable receiving
and transmitting radio
apparatus

Designed to meet
today’s requirements
. o« and tomorrow’s
:E‘ROST-RADIO Volume Controls are

designed by forward-looking engineers
whose ability comprehends tomorrow's
problems as well as today’s requirements.

Precision standards always have been a
fundamental of Frost-Radio constraction.
These have enabled us to successfully meet
any set manufacturer’™ requirements a8 to
curve, They also have enabled us to banish
noise from wire-wound models. And they
have made possible a very much higher
standard of efficiency in receiver operation.

If you would like to know more about
the resources of this organization of special-
ists whose studies have so greatly aided the
entire radio industry, we suggest you write
us today, telling us fully of your require-
ments. We should like to place in your
hands a recently prepared treatise on
Volume Controls, a copy of which will be
mailed on request.

HERBERT H. FROST, INC.

Main Offices and Factory: ELKHART, IND.

Financial Statement

’ Y order of the Board of Direciors the fol-
B lowing statement of the income and dis-
bursements of the American Radio Relay
League for the third quarter of 1930 is published
for the information of the membership.
K. B. WarneR, Se

elary.

STATEMENT OF REVENUE AND EXPENSES FOR
THE THREE MONTHS ENDED SEPTEMBER 30, 1930

REVENUE
Advertising sales, QST. .. .. ..
Newsdealer
Handbook sales. ...
Membership dues. .. .........
Beginners' booklet sales. ... ...
Emblems.........c.oooiei.
Interest earned ., ... ..........
Cash discounts earned . ... ...
Bad debts recovered. . ..., ...

$42,547.12

- Deduct:
Returns and allowances. ......
Yess portion charged to re-
serve for newsstand returns

Cash disconnt onsales, ... ...,
Iixchange and colleetion charges

3,001.26

Net Revenue. . ..o, 38,645 .86
EXPENSES

Publication expenses, 287", . ...

Publication expenses, Hand

QST misc. receipts and expenses,

net balance. . ... ..o 00l 243 .54
Salaries. ... ... .. iiiiie 17,214 43
Forwarding expenses ., . ... .... 630,89
Telephone, telegraph and pustage 1,230.51
tlice supplies and general ex-

PENRER. . . oivviinans . 1,659.33
Rent, light and heat.. . ....... 931.068
Traveling expenses, .. ........ 1,830.71
Depreciation on furniture and

SQUIPIENt . o e 450,46
Comamunications  Department

field expenses. . ........ ..., T2.99
Headquarters station expenses, X

200445

Total Expenses, . ........ 39,223 .99

et Loss from Operations. . §578.13

Calls Heard

(Continued from page 51)

wibaa wibda 2:bg wibux wlbwe wilojx wlev] wlel wldp
w2l wiin w2mb w2rs wiqn w2vd wiarp wickl widh wijr
whiuy w3ra wSvm wiww wdabl wiaek widahe wisjk waakt
wdag wie] wdkh wdlo wdly wdon wdsk wévl wiada wiadp
whaer whaom whatl wiauz wdave wiot whqu wdwg walep

ama whatr whawp whaql wbabx wébjd wébrv whbaj
bto wtbxy whbyb wbbzs wicbp wbcot wietp whoxw
zm whdev wode wbdjp widmk wBdml widwi wédyv
wedt wheem whegh wheje wiibh wikt wise wite whue
whup wiwb wozg wiasz wiajy wian widl wimo w7iy
wladm wiafm wSabe wlagg w8cagq wheut widbe widjv
whti wlud wiang wiben wibfb w9bhmu wice widgz widqj
wleap wiecr w9end wleta wiiqy wigdh wighh wika wibt
acits ueBlnn relah celak ceder emBuaf cilaa ctibx ctiby
ddaez enZaa [Sesy f8e} {Sex 18k {8fo f8cher fRgdb fShr
i8jud fRlgb fRprx fRrko f8rrr f8zn gZcj glex glea glgm
E2ip g2z g2?nm g2op gbbj gbby uibz ghml gBms ghwk gige
zbab gbrb gbvp 6wk gbwt gbxb gbxq gibwg haf&b helfg
i1l) k4dk k6akf kéceu ktidud k6ewh k6bhi ktizze kaldl kaljr
kfrs kfub laleg ufaj oade oad) oadg oadt oadze oh2om oh2og
ohZpg ondau oudbe ondbz unddi ondfb ondfp ondws ondze
vy puOdw palqgf padtw pkijr pk3bm pk3bq pkdpa simbtn
veldue velbg vedea vstinh vabae vefing vsbab vaiap x9a yalap
vaix fgRhpg
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Without holder
all frequencies $12.00

!'HEAVY DUTY QUARTZ PLATES!!

FREQUENCY RANGE

14,000-kc. to 500-kc.
PRECISION: One tenth of one percent
PRICES

With holder (sealed)
$20.00

c/o0 WI1AWK, 420 Memorial Drive

FOR THE FIRST TIME

1. Fundamentals on waves as low as 20 n.
2. All crystals power crystals.
3. All crystals one price.

Delivery prepaid, terms cash, no discounts

K. W. CRYSTAL LABORATORIES

Jambridge, Mass.

PERFORMANCE
‘That will put your station right among the top-notchers —
make yours a famous call — that’s. every operator's dream,

RBuild lt and operate it by the Ham'’s Buhle. eqguip it with a
power plant engineered exactly to ()S71“s specifications and
vour dream will come true. High etticiency rectifiers, power
dnd filament transformers, iilter reactors, that out-periorm
“puilt-to-g=ll"" apparatus two to one. Complete engineering
data sheets are vve openers. Get yours NOW,

Rectifier Engineering Service, 4837 Rockwood Rd., Cleveland, Ohio

HAM PROTECTION

NEW! RENEWABLE HIGH VOLTAGE LITTELFUSES
to protect broadcast eumpment. ete, 1000, 5000 and 10.000
xolts Sizeg: 1716, b, Y. %, Y4 amps. in eacl: voitage. Price

L 35¢ to Osc. Renewals —. 10¢ to 20¢, Low Voltage ULittel~
tuses — e to 2Uc. Sizes: 10 mil, 1/32, 1/16, 35, 4. 35, 4,
1, 2 amps. “Quicker than a Short-Cireusi,

Writs for new catalog

LITTELFUSE LABORATORIES
1772 Wilson Ave. Chicago, Ifl.

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, 204A, 210, 500W,
851, 852, 860, 865.

CORNELL ELECTRIC MFG. CO.
Long Island City New York

Do you know that the latest Radio Amateur's Handbook
€5 avaslable in bound form — $2.00 per copy, postpaid.

When ordering a copy of this new seventh edition, look
at vour present coby and determine if you want your
wnexi copy in more permanent form.

\AIIYou Need

1 To Learar

Guaranteed to teach you the
world’s most fascinating pro-
fession — by hearing real mes-
sages — sending them
interesting - simple -~ you
fearn quickly — at HOME
Teleplex is the Master Teacher,
Used by I § Army, Navy and
reading, radio and telegraph
schools Write for Folder (3-12,

TELEPLEX COMPANY
76 Cortiandt Street, New York

Build Your
Qwn Radio
Cabinet

Write for particulars about our knock down cabinets

No. 10 Mahogany (2 tube size inside 118 L. x 7D, x5 9/16
H $1.00 ¥.0.8, Mill. No. 20 Walnut (3—4 tube size inside
120 x 3 2. x063 H.) %1 QUB O, 8, Mill, No. 30 Mahogany
{3pecial size xmu'fe IS0 x P Dl x 5 9716 H.) $2.50 F.O.B.
Mt lltNo 40 Low Boy (Walnut) Price and’ details on re-
ques

Price includes wood parts, hinges, filler and stain for
finishing. Al orders are vash or 23% advance en C.0.D,
shipments. Height shown is net measured from top of ¥
inch mounting board.

THE FOREIGN & DOMESTIC VENEER CO.
Box 1067, Knoxville, Tenn,
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ACME
WIRE PRODUCTS

oils — Magnet Wire Wound
Magnet Wire All Insulations
Varnished Insulations
Parvolt F Iter and By Pass Condensers

All products made to Recognized Com-
mercial Standards including those of 1

National Electric Mfrs, Assn,
Radio Manufacturers As
American Society for Testing Materials

1.

For more than 25 years manufacturers and
suppliers to the largest and most discriminat-
ing users.

THE ACME WIRE CO.
NEW HAVEN, CONN.

Branch Offices:

New York Cleveland
52 Vanderbilt Ave. Guardian Bldg.
Chicago
842 N. Michigan Ave.

i

Bigger Than Ev;

Qur new catalog shows
H NS

the whole JOH N
line, partiy xllu:tratcd
here —yu Jine wf  wuch
quality that no purchaser
of Broadcast, Public ; d-
fdress, Idb(}l’dtﬂ!’y, or
\Jlldh‘ur eguipment can
afiord to overlook it,

In addition we distribute
ithe products of most
manufacturers of similar
eguipment. We helieve
this to be the most com-
plete presentation of sach
merchaadise available,
Our stock is good, ship-
ments fast, prices the

Sesd for it joduy, Price
individuals, I, retunded
“n Jirst order,

E. F, JOHNSON CO.

Waseca Minnesota ‘
e v}

William D. Tullis, Radio Operator, Station WUE,
Fori George Wright, Washington
14,000-ke. band

lake 2atz 3eab 4vj 5zo 4at 5alp Sain Sdqe dbex Snug Sbnz
ficzz Geub Bekm 6og Bexd 6dep 6dke Gdpp ficub Baix Gexq
Bvq fdmk Geep Gbst 6dtd 6dyo Beqw Geri Gess Barp Gap
fdse Grar Gele 6bgk 6dzl 6er Bagr fakw Ges 6bhy Geop 9ebo
9dz 9fur 8cif Ogme Yafn 9fbh Oazd Oare Gisg sk Ofke Yozt
9bvh 9gep Yed Iads Idbt Ygau vedil

WIAFN, P, B, Locegren, 7846 Euclid Ave., Chi-
cago, 1.
3500-, TO00- and 14,000-ke. bands CW

wihaan whae whadl wiaed whaep whaer whage wbags whaij
whaim whake woaki wéalu whamm wlang wbany wbaon
whaoh whast whatl whatm whavd whawd wawy wiha
wibbp wtbed wébeh whbek wbbgi wtbg] wtbht wébif
wbbjf wibkx wBbne whhog wibpm wbhqy wbrev wibve
wibvg wihbsk whbsj whbsv wbbxe w8hxv wbby wébyy
wtbyz whbzs wical whicar wicaz wocbp wlebr woef whnfo
w Brgx \%hch whichy whicii wiels wtenp whenx wheox whegk
wheqsz 5] whesp whete whetk wHoetp wéeuj whecum wiiewt
wheww whexw wheyi wherl whidae wideu wodef woddl
whdep widgl whden widgw widio whdkw widkx whdky
wtidmi wédnh wéidni woédob wiidgh widgv wédui wodwi
whdww wdxe wody] wodyn wédyv widza widzu wodzs
wliebg whebx wheen wedd whed] wheem wheep whefs
whefv whegk whegu wheke vmeke wieje Wma;h wbell v-he-uu
wiepz wheqq whequ wéere wik 1
whevy whexy wleye wbeyw wieza woezg v
#hid whin wiim wojy wbka wokg wikq
wims wBimi wbo) wigqp wisa wisv wbtm wéue woud whuu
whwh wiwi wiyau wbzq whzzg wizzes veibr veleo veldr
veZac velbb velam veZes veidn vedbd vedda veddw vedet
veihd vedhe v ¢ velxk vedaf vedbx vedei vedpf vedgo
vedhh vedho vedig vedaf vedam velaw velo] vefal ve@aj
k4acl kddk kdkd kdni kd4rf kind kfr6 kdvs kfalm kécdd
k6eog kiidqg kBdud kbegd kbevw Lkiewb k7abs kOzzg em2jm
em2it emZra cm2rz cmZsh em2Zxs em2yb embfl embex
c8st embufl cmByb ctlas ctlbx earild f8fr f8dot {8mre
g5by ghyx gbut oad) oadq oadt oadz n3dbh Iusfa lospa
pylaa pvlah pvlaw pyler py2ak pyZay py2bg py2ih pyiik
iah ceZab cedbf ceSaa voSae vullk
nnlsx nn¥nic nn7xj ex2ak ysifm
yslx rxlaa 32rs nj2pa tm2clo lap ex7 qqla eabl wibt wia
wiat wye wlm xwlm xee xc¢hm x9a x1g x1j x2%a xda pxmg
nkf nagk nijn kfzt sfen z11bb z12ac zl4am vk2kj vk2rx vk3up
vk5km pkljr

14,000-ke. "phone band
wigl woaj

3500-ke. 'phone band
wiaby wid wilaqt wlbee wigi wlhy w3aex w3bj w3ev
wioo wéaeu wihn whawp wikx wiabf wibbj wiean wikt
w7aeq wialw w7ant wBach w8abz w8ajh wlakw wlaws
w8azo wlbhi wibuw w8byr wSccw wlecs wSolh wSeid
w8einu wlowu wley e wldegz widpd widsl whih wird wlwi
wlajy wiath wlata wibag wibje wibpq wibpt wibty
wibvp woibwi wibwt wiedd wiecii wield wiemsz widag
widbe widzt wledw wiehd wieqg wlewe wiewx wofzl
wiget wighx wdgku wijr w9mm wimp wikb wiegx

WIPE, Arthur E. Berg, 62 Hemman St., Roslin-

dale, Mass.

14,000-ke. band
em2im craZsh cm8uf cne ctlaa «l2au cxlaf {8aly f8ca f8dmf
f8fo 8jq {8kz {8mre {8rvl f8wsy fm8ih fm8pzz gZgm gibj
g5by gibz gbd) Sgml gbmt gbvl gémt gbrb ghvr ghwt ghx)
bai8b ls3dh ludde Juifa udda lubf] nl¥sz oadj oandz undjc
ondrs ondus pa(‘)aq palaf paQwr pyias pyicm pv"ab py2aq
py2ay py‘.ba py2bf py2bg py2bk py2bl py2bm py2boe py2jb
pyYan velbe velbm vedgx vedwk vedae vedbb vedbu vedel
vedix vedje vaBae volime wiaao whada wiafb whage wiani
whark wbarv wbbhz wigo wbmx wirr wivq whacp whaj
whave wtbax wtbhp wtbto wibtt Wﬁ(‘l] whopx i
widbb widke wheep wéeis wlegh wéeg p
whewm wlph whtg whvj wiang wVahx wyaic wibe wibvo
w7do w7th wiit wilk w7sx w7vy wdde xYa xee

14,000-ke. 'phone band
wlub wilaze wéins]
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Planning A New X-Mitter?
Rebuilding Your Old One??
eLeeHTamN Need Some Real Good Condensers???

o

sapvsTIG /f THEN, BE SURE TO GET

CONGENSEN

Type TH 200-.—:2‘mfd_ FLE[HTHE'M Type T 200—2 mfd
2000 v. D.C.— 1600 rms RAC SUPERlOR CONDENSERS 1500 v. D.C.—1000 rms. RAC |
YOU GET THE VERY BEST WHEN YOU BUY

INEST .
F EAST
I 'EXPENSIVE .

ONDENSERS
AVING
Among Other HE
Users, ARE: Western IGHESY EFIGIENGY
Air Express, Pan-American E
i 3 MPROVING
Airways, Southern Air ‘Transport I I ()D(TLATION
Iir QSL crd wi bring u latest catalog es ~ 1 UPPLY
rtame of nearest Dealer 73 wZafs

“USED BY OVER 50% OF THE BROADCASTING STATIONS »
A. M. FLECHTHEIM & CO,, INC. ~ 136 Liberty 8t.,, New York, N. Y,

(Established 1911)

Guaranteed Radio Bargains

FRESHMAN tvpe "N’ power packs. Brand new and in original
cartans. Can be used to power a 210 oscillator or 4 250 powey
anmhher it subves the proolem for getting pure d.a. power sup-
ply. 12, ourput is 500 valts at 70 mills with taps at 135 and 50
voits, A.C, ontput is 714 center-tapped for 2 210Fs nr 250°s, 2 15
ct.tol 77and twn 1 ¥¢ center-tapped windings for 226 jt;‘bps Haqd

INFAYETTE
wWide torld
SHORT-WAVE
RECEIVER

It’s here! Perfect short-wave
reception with the new Lafay-
ette Wide World Short Wave
Recetver. A. C. Push-pull am-
plification. Double Screen
Grid. 9 to 550 metres. Abso-
lutely guaranteed. Fully
wired, complete with power
unit, at a sensationally low

NG ormer w th lml ba]l t. resistors,
Insires hﬁolutnlv ~te¢dy valtage s ulation. I ‘uimpletely
mommd and shieldrd, Terminal lugs at top, Resistors fnrnished
condary high voltage uulput is 1500 volts, center-tapped
50 volts. Filament ontout is 15, 7 %4, 714 Ltntu’—-tapp&d and
center-tapped, Get vour ordér in fast as there are very few
l( ft. Price complete '$6.50
RNIGHT 150 watt transformers, Ideal for 210 power supply
using half-wave ractification, High voltage is 000 volts, bl]ampntw
are two 7 ¥4 center-tapped vindings, 214, and 136 volta, ., . §2.7
COLUMBLA 30 henry, 200 mill chokes, A real rugs:ul chnkt‘
for heavy duty power tilter supply. Monnted $2.50
THORDARSON 30 henryv 150 milt chokey, . .
THORDARSON 20 henyy 250 mill chokes ., 4, e
COLUMBIA 30 henry 120 mift chokes, mounted, ,. ... Sl 30
GRID LEAKS Wire wonnd and enamel coated, For all tubes
up to 250 watts. 10,000 ohm, $.95, 5,000 chin, $.65
ES of high guality and durdblhtv Cruaranteed to stand
up, FREE 30 day rnpldccnmnt I'ype N J81, $1.60; X 250, $2.05;
NA24, 81,205 NITL-A, §.701 X2¥0, $.9 \."}5. $1.20
COVLUMBIA TR&NleI‘TING FILTER CONDENSERS
Newer and better. We have been swamped with orders since
these extra heavy duty condensery wete offered. Insuiated hind-
ing pust terminals, And Wit th AL replacement guarantee,

1 A ; o 71 orking Voltages
price. Wﬂrlte for‘f] ull par- » z,j:f::gg,:v ;(:z' ;:‘ ,;%égﬁm. Na%u{‘; .
5 2 mifd. .
ticulars TODAY. \ 1 i i3 ey gfoos
COLUMBIA GRID and PLATE blocking condenscrs, Made

Many Other Bargains!

Wholesale Radio Service Company,
the reliability house of radio, fs

§ “w nh the saine strict speeitications as the filter condensers, You
1 can’t go wrnr!x* with these condensers in your set. jhcv DON'T
i break downl!

feat rt wave aApparatus of 5% nrkmg Voltage 005 Dol 2
Ko Susliy. Wiite for. our 1931 1000 d.c $.90 5.90 $.90
Radio Catajog — "“the guide book of K0 d.e. £1.05 £1.05 §1.05
radio ty 't - ent absointely see our engineering department ad on page 0000 for s.w.

FREH, (It's vours for the .ﬁl»mgi apparatus,
Cirders are cash or 0.0, All merchandise fully guaranterd,
COLUMBIA SPECIALTY CO. X
1838 Longwood Ave, New York City
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earching
the

Infinite

Out across space, giant telescopes are bringing
new stars into our ken. In millions of radio
receivers CENTRALAB volume controls are
helping to reach out across
space to bring in noiseless,
sputterless reception.

Dealers
and Servicemen:

Send 25¢ for new VOLUME CONTROL
GUIDE giving controt circuits for old
and new sets,

SEND THIS COUPON NOW

Centralab

CENTRAL RADIO LABORATORIES

Dept. 320F, Keefe Aye, and Humboldt

Milwaukee, Wisconsin

. Enclosed find 25¢ for your new VOLUME CONTROL
GUIDE.

B

Address. . ...

Sending Is EASY

With the
Genuine Martin No. 6

NeW VIBROPLEX

{Reg. Trade Marks: Vibroplex: Bug; Lightning Bug

The smoothest, in Q;)“l’ors
eagiest - work- Bwe
ing bug on the x_geedn

inarket, Easy
to learn, Easy
to operate.

akes
sending
casy.

Re

Black or
Cotored, $17. Nickel-
Plated, $19

Improved
MARTIN
Vibroplex

Black or
Colored, $17

Nickel-
Plated, $19

Special Martin Radio Buf - Hxtra large, Specially
Constructed Contact Points for direct uge without $25
relay. Black or Culored,

Old Vibroplex accepted as part payment
Remit by Money Order or Registered Malil
THE VIBROPLEX COMPANY, Inc.
8§25 Broadway, New York City
Clable Address: “VIBROPLEX' New York

C0000060000000000000000000000000000000000000000

<

000000006000 0000000000000000000000000006000000000

LU4DQ, Moises Twpiero, 214 Espana St., Bahiu
Blanca (Bs As) Argentina
14,000-ke. band

wiabd wibux wibvl wicmx wleqr wida wiz wlzz w2aeb
wlal wl2ait wlzg w3hg w3zb wdly wiwi wiaot whawd
woajm woapd wbawf whbax wibyb wthsn whecar wicip
wtczm wihde widmk widtz woejc whete wiid wbjp wiln
wimo wladz w8btli wleux wBdgp widgx wlcps witbw
wifur widgh wipy werd acZal acdfr xuluu celal celak
ce2bm ce3bm ce3ca cedch ceder cedda celaa ceTan em2to
cx2bt cxewk earlQ ear2l ear96 f8aap f8ex fSorm fo9sr
ctlbx etiby g2em g2kf gbbj gbrm gBko gbme gbge gbrb
z8wl gwn gibmu hai3c he2jm helfg jidn j2¢b j3fz k6acw
k6avl k6bhl k6boe kéetf oadi oadp oadq oadt oadx ondz
oh2nad ohZ2naw oklab ondhe ond] ozt palfp palfr
palixv pyiah pylaw pylbt pylbz pyled py2ad py2ak
py2aq py2bk py2bm pyZbz py2if py2ik py2in py3ac
py3ag pyiao pydaq pyvdde pylgv py3gf py3iw pydmu
py3wa py8ia pyYac pyYle veZbh vedbk veSbl vk2ek vkins
vk3go vkdbb zllan szllax aliba zllfb zlife 2ilfu =iliv
zllfw zilir z12be 212bg z12bp z12gh z12gq 21328 #13aw zldao
zldax zidbhe sp3ar tiZea x9a zplac zplba zp2ab zs2n zsdt
zuid zuBe

ONR4?0, M. de Waepenaert, Rue Soeurs-Noires
28, Termonde, Belgium

14,000-ke. band

wlae wlaep wlalq wlaky wlapg wlagd wlaqt wiavu
wlaze wilbad wibhm wibjp wilbob wibwa wlcek wieft
wicmx wicom wldp wlds wlog wiok wive wive wilwa
wlwv wlaey wlair w2aht wilamr wZarb w@atk wilazc
wibal wibak wibbh w2bda wibia w2biv wibka wZbkv
wibro w2bvk wiZbwe wibyr w2euq wlel w2in wlju wiljs
w2oa w2qd wivo w2wl w2z wiacx wiadz wlaid wialp
w3aze wifb wiub wi3zzc wiael wiql wivs wBalk wlafm
w8alh wlath wRauu w8axa wRbbl wBbbp wRbji wBbwk
whdae wSdgp wBdjv w&dpo wBlduw wRezr wlkr wiaja
wiexw wika kikd velac ve3da vedao voBae embex pylea
pylah pyifb zalp zsdm zsdu z85d zubw ztSr

WSAFU-WSBHV, Washington, D, C.
7000- and 14,000-ke. bands

etlan ctlbd ct2as ct2ac ddee earlf ear?l ear65 earild
earld9 fRaix f8am f8bw fRcs i8da f8dmf f3dot f8lx {8myl
fRrgh f8ror f8swa fBwr i8xd {8zic z2ao glgf gbis edwk
2bgd gbrb gbth gdup gbvp gbvr gbxp gbxn illl ilss n)2pa
ondgn cudik ondkw mondwm palqf pylak spdvb surs
vedao voSan vuZzk zsda zsdm

S. 8. Exford, George Broun, Opr., Box 520, 25
Scuth St., New York, N, Y.
1000 to 2000 miles east of New York

winft wibdl wicpo wibqg wibke w2abe wiav witjc w2kl
wiajh widabt wdtt whpa wdaha wino wbvv woef wlaxh
wictw wlepi kfr6 py7aa k7ak 33cs

2000 to 3000 miles eust of New York

wianh witt wift wige wdkd wiqd wigk wids wBeau
wicar wieye foljc sp3be f8em {8aap gdauy helfg vblx
¥8an xda

3000 to 4000 miles east of New York

wlgw wiben wish wlaig wibea wirw wlack wiajv wiadd
wiap wlaf w2ano w2bbm w2bnu w2qf wZexi wlanr wZbaj
wigf w2ej] wleex wibyx wibds wlccl wilgg wibvy wialr
w2ze wZach wikr w3bbk w3arz widq wiaor wickl widk
wipt widkq w3bwi wi3na wévb wiu] wéaiq wimh wdaig
widv widva wimm wdhe whww wltn w8cbl wlaff w8bps
whchq w8ad] wBewu w8eau wlbfr wicia

4000 to 5000 miles east of New York

wlazd wleg wibsn wimk wiben wibil wirp wiapz wilqv
wilagn wlaje wleaa w2ano wibda w2gn w2cex wlbmm
w2anh wlayz wlbwk wlbxi wism w2bkg wiapk wicuo
wi3la w3awn w3dh wicht wibqi wlbnu wipf wévw winb
wigk wieg wirx wdbr wdadw wdaef wdatw whbex whww
w8y w8&vy wldoa w8bno wibps whbwk em2xe
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We prepared our
New SEVENTH EDITION of

The Radio Amateur’s

HANDBOOK

to appear exactly at the time our stock of the
previous edition was exhausted, but a printer’s
over-run leaves on hand about

200 copies of the
SIXTH EDITION
{Blue Cover) .

We hate to sce thém go to waste, Perbaps
there are rome amaieurs to whom e¢ven the
ridiculousiy fow price of $1 for the Handbook
was a lot of money. The Sixth Edition is not
to be scorned; it is still filled with intensely
valuable modern material. Here's a chance to
save half the price. While they fast,

d0c Pastpaid

American Radio Relay League
Hartford,

Conn.

WIRELESS EGERT

179 GREENWICH ST., NEW YORK CITY
The Oldest Radio House

Something New-—Something Different

Waich for eur ad each month

“ransformers
teed 8000V insulation
2 I() Amperes for v} V 866
- § Amperes for 210250~

HY V=~ 714 Amperes for 'UéA—lll—X‘?—S(»()
12 V -— 10 Amperes for 204A-2121) 5,65
Fhordarson I'ransformer 5 ¥ — 20 Amperes 10,000 Volt

insuiation for twa 876 rectifier tubes, list........ $40.00

Write for OQur Discount

Wireless Ege: rt Filament *

Amertran 2.5 V — 14 Amperes Filament Transformer 2000
V insulation $4.75
Complete parts to beild  transmitter described in fast
month's QST less tubes and meterg, .. ... ..... .. 844.75

EVERY PART GENUINE AND GUARANTEED

New Vitrohm Flague Res'stor
Absolutely non-inductive and non-capacitive
sitandard vaines 5000 ohm, list,

Write for Qur Dealers Discounts

We distribute: —
Weaston — Jewnll — National — Vibroplex Rignal —
ward Leonard — Hardwick, Hindle Fhordarson —
Cardwell — Flechtheim — Riectrad — Yaxley — K.E.L.
e Finiversal.

Al technical questions cheeriully answered
$pecial discounts on every standard item
Ntite for net price. Mail orders filled the s day received.

dinst be arcompanied by 10% cash of order
plus postage charges,

Massachusetts Radio and |
Telegraph School
18 Boyiston Street, Boston

Send for Catalogue
Tel. Hancock 8184 Established 1905

TRANSFORMERS

Guaranteed — Mounted — Compiete
1 KVA 3 phage 1500-2000 v e.;u.h gide
700 watt lUUU— 1500 each sid
250 watt 500——7.:0——1 X3 e
unmounted $10.00; mounted $11.50
Auto-Transformers, {_hokes, Polvphase and 25-cycle
‘I'ransformers. Add $2.00 for fil. winding
WICES FRANK GREBEN
1927 So. Peoria Street, Pilsen Sta. Chicago, 11l

Power Transformers for the Amateur

Ruilt to withstand overloading and abuse. Mounted
ready to use. 11Q volt 60 cycies. 250 watt 550, 750 each
side center, two 715 voit CT 4 ampere windings, weight
21 Ibs. $10.50. 150 watt 650-0-650, 714, 734 T wind-
ings $7. Bame except 550-0-550 §6. 760 watt 1000 1500
volts each side center $14,50. 250 watt 550, 750, 1000
volts each side center $10. 1000 watt 1500, :000 voits
each side center $21.50. bxlament. transformers, center
rappui, 5000 volt insulation. 214 volt 10 ampere $3, 714,
714, 4 atnpere $3.50. 10 volt 6 ampere $3.50. 10 voit 13
dmpere $5. 8 volt 10 ampere $4. 5 volt 20 ampere $6.50.
Transtormer 350-0-350, 5, 2l4, volts $4.50, Un-
mounted filter mndenw—-n, 317 MED 1000 vnlf £1.75.
2 MFD 750 volt 75¢, 3 MFD 600 volt 50c. 2 MFD 35¢.
Bnameled copper wire per 100 feet, No. 14 70c No, 12
90c. No. 10 $1.50. Postage extra. Electrone Labs.,
$34 N. Randoiph St., Phila., Pa.

There’san
ELECTRAD-
Loftin-
White
AMPLIFIER
KIT

%Y

To Meet Your Needs

Better tone—econowmy—ease
of assembly and operation
feature the Klectrad line of
Loftin-White .l)irc(: t-Coupled
Ampliﬁer Kits. Three models,
*45. 50 and 50 push pull
meel all usual requirements.
Licensed under Loftin-White
and R.C.A. Patenis.
Write Dept. (-12, for literature

178 Varick Street, New York, N. Y. §

ELEC'TRAD

AASAAAAN A AN SR c‘M'VV\N’V\NW‘\AN‘A.

]
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HAM-ADS

(1} Advertising shall pertain to radio and shall be of
nature of interest to radio amateurs or experimenters in
their pursuit of the art.

{2) No display of any character will be accepted, nor can
any special typographical arrangement, such as all or part
capital letwrs e ised which world tend to make one adver-
tisement stand out from the others,

3) The Ham-Ad rate {8 15¢ per word, except as noted in
panu,raph {6) below,

4) Remittance in full must accompany copy. No eash or
contract discount or agency commission will be allowed.

{8) Clos: date for Ham—Ads is the 25th of the second

month preces publication d;

(6) A special rate of 7¢ per wnrd will apply to advertising
which, in_our judgment, is obviously non-commercial
nature and is placed and signed by & member of the Ameri-
can Radio Relay Teague. Thus, advertising of bona fide
surpius egquipment owned, used and for ssle by an individual
or apparatus offered for exchange or advertsing ing;
for special equipment, if by & member of the Amerimn Radio
Reluy League takes the 7¢ rate. An attempt to deal in a
paratus in quantity for profit, even if by an inmvidual ls
cominereial an Kex the 15¢ rate. Provisions of paragraphs
13, (2), (4) a.nd h) apply to all advertising in this column
regardless of which rate may apply.

FOR sale — National 4 tube 3, W. Thrill Box receiver, $15,
J. L. Johuson, 354 College &t., Macon, Georgia.

EELL —new Esco motor generator set, 750V 227 mil, 4 horse
60 cyele n.c. motor mounted on steel frame, §65. st $110.,
Complete WSAYO 4 tube a.c. receiver as in Aprd QST. Some
outht., First check for $30 takes it. Don Farrell, W8DSP,
213 Hickok Ave., Byracuse, N. Y,

TRADE: General Radio 224-1, precision standard wavemeter
for G.K. 452-C voltage divider and other apparatus. Paul E.
Ciriffith, 45-B Quad., Lowa City, Iows.

SALE - Ultradyne 12 with cabinet and tubes, R.C.A. 100A
loud spenker. Best offer takes it. Aero 3 tube receiver, Other
parts. Marcus Beekman, Natchez, Miss.

W8QH selling out. Aero 714 Watt C'W transmitter complete.
Aero two atage receiver, G.R. wavemeter. New Radio Corre-
xfipm‘xidgmlze Course with code, cost $120. No baywire junk. Write
or details

SWAP " used Radiotran 2054 jor & Sil, of & liadiotron 211
for a 20 Riley Parsons, W8BXY, Old Forge, N. Y.
KENNEDY receiver 175~1000 meters with two stage amplifier
$15. One aet Aero coils complete $5. One National 4 tube Thrill
Box $25. Sherwood, W5BH, Albuquerque, New Mexico.
HAMS: Get our samples and prices on printed call cards made
to order a8 you want them., W9APY Hinds, 19 8. Wells St.,
Chicago, 111

SELL — @87 back numbers to 1923, Make offer.
Hutcheon, 109-46 142nd St., Jamaica, New York.

Robert

PLATE power for your set, the very heart of ita performance.
For quietness, DX ability, life-long permanence, absolute de-
pendability, lowest ultimate cost, no other plate source even
approaches the achievement of an Edison ﬁteel alkaline storage
B battery. Built pmnetakmgl%r every Jmnt ure nickel, upset,
plectrically welded. (Genuine Edison Electrol Our list de-
seribes complete batteries, construction parts, enameled aerial
wire, gilicon steel, Available immediately, filament and plate
transformers for the new 872 rectifier, complete plate power
units, Rectifier Engineering Service, 4837 Rockwood Road,
Cleveiand, Ohio.

THE fneat in radio for amateur, broadeast and marine. The
most modern short-wave receivers. Four to fen tube designs,
Hadiophone C'W transmitters of nny power or type. We make a
complete line of apparatus, including speech amplifiers, filter
coils, inductances, power units, ete. Anv special apparatus, de-
#igns, built to order, using your paris if desired. Prices on re-
quest, New bulletin lists complete line of apparatus. erte for
COPY. Radio ILaboratory, 1527 Grandview 5t., 8. ¥,
‘Warren, Ohio.

AMATEURS — experimenters, builders. We serve over 4000
L.R.E., ARR.L., etc., experimenters and “nuts.”” ¥Full dis-
(u\mts $50,000 stoek a;g;oved parts — no sets, Over four
pounds catalog, civcuits, data, prepaid, 5()c Weekly bulletina
{new itemns, results of exp eriments, ete.), 20 mmks SI Sample
experimenters’ “Over, holdermg Tron™ magazine, 25c,
Transmitting data, price list, 25¢c. Kladag Radio Labora-
tories, established 1920, F
LEARN Wireless {Radio) Morse telpgrapb Behool, cldest and
Iargest; endorsed bv telegraph, radio, ratlway and government

officials. Expenses low — can earn part, Catalog free. Dodge's
Institute, 7 Wood St.. Valparaiso, Ind.

ANY type transmitter or receiver built to order. Workmanabip
guaranteed. For information write Midwest Amateur Radio
Service, 309 K., 4th St., Ottumwa, Iowa.

TRADE — Hemington auto—lrmdmg rifie, 22 long rifle calibre,
like new. Want Teleplex, 210 power supplv and filter, parts,
W. H. Becker, 1307 Walton St., Houston, Texas.

TUBES — selected seconds, 210, 250, 281, 224s, $1.35. Other
types, 85c, WBCX'W, Trenton, Ohio,

SELL — Supreme Radio Diagnometer, model 4008, price $145,
Hilmer F. Moritz, 311 De Clark St., Beaver Dam, Wis.

QSLa, 100 two color $1.00. Samples, WOCKA, Corwith, Towa.

WANTED — Augusb September and December 1919 (S87Ts.
John E. Phillips, 111 Grove 8t., New Haven, Conn.

POWER crystals — ground to your apr)rmumate frequency.
Frequency stated accurate to .1 of 1% Uncondmonallv guar-

anteed, 3500-ke. band, 84,95, 7000-ke. band, 86. Infinished
blanks £1. We 157 Toast BG St., New York thv

FILTER chokes, new 15 henry 150 mills, $1 postpaid. Robert
Thompson, 1608 Columbus, Bav City, Mich.,

FOR sale or trade, all the equipment in a 5X) watt broadeasting
g&atlon What part of it can you use? Lowell Ecker, Sedan,
ansas.

BARGAIN — new Pilot super wasp shortwave receiver with
power pack. Thirty dollars. E. N. Butz, 41 Brownell Ave,,
Hartford, Conn.

%( k]*é)[t generator set 650 volt generator, 32 volt motor, $432,
OSCL LLA TING
W6BCX.

erystals, highest quality, %7 up. Write

GLE. 1000-watt transformers, 1100-2200-4400 each side center
tap. Used by Cornell, Navy and 300 bars. Guaranteed uncon-
ditionally, $12. F.(.R. Write for other sizes and voltages, De-
troit, Fred G. Dawson, 5740 Woodrow, Detroit, Mich.
CRYSTAL holders $3.50, ovens $25. Build receivers, frans-
mitters or power supplies, Smith, W2BRQ, 65 Glenwood Rd.,
Montefair, N, J.

TR AD]:. 900 cycle alternnmr and trangformer for receiver or
what have you? W7QK

U%], cards, two coloru “al per hundred. Free samples, WSDTY,
257 Parker Ave.,

EELL -~ [TX852 in perfect condition, $16. WBUED, Lansing,
Mich.

BHLL -—— 1000 vaolt 500 watt Robbins and Vyera motor genera-
tor 110-220 a.c,, $50. 1000 volt 250 watt Westinghouse motor
generator, $45. Kenneth Axline, Wenona, 1l

TRADE 250 watt tube wew, for motoreyele. Give full dope,
Joseph Martonosi, 118 South 'Main #t., South Bend, Indiana.
WANTED — Western  ulectric 2110 tubes, will exchange
;‘103(1} radiotrons for them., Wynne Radio Company, Raleigh,

GREBE CRI3 eighty meter receiver never used, $8. Zenith
four tube BCL $5. 350 volt motor-generator §4. 500 ovf-le maotor-
geuerator with 44 h.p, drive, $10. WE212D socket, $3. Crystal
holder, $4.50. W‘)Ab

WILL trade Wmcheste: 12 GA. automatic shotgun for xmitting
:{}Iyggraws What have you? W6BRV, Route 2, Box 878
esto, C

FOR sale — one t.p.t.g. Aero radiophone 7.5 watt xmitter
complete with 500\’ plate supply unit and rectifier tube 855,
One 5 tube broadeast battery receiver, $12.50. One 3 tube s.w.
receiver Aero eoils in umhoganv mbmet §15. GOV B half wave
H eliminator with tube $8.50. B A Ravthean tube $2.50. 2400
meter ecupler $1.50, Mershon. u)ndenser new $2.50, 3 tube
broadeast, receiver no cabinet, ). Hammarlund 11 PI double
spaced condenser $1,50, Metﬁrs, nnsvella,nenus radio parts.
‘Want eash, physical or chemical laboratory equipment. W2SU,
X, De.ly. 45 ]‘whenor St., Newark, N, J.

SHORT KUTS to Code Heading Speed — any (ovt, test —
least time least effort bar nothing. Radio — Hispeed — Morse
Hhortkuts $5 each money order. Xmas special — [lecember
only — Hispeed FREE witk Radio i requested with order,
Hams and beginners using Radio report raised to 25 in few days
—~with Hispeed increased to 35 in few hours. Morse readily
wemorized — used without mixup. Repotts from msany nsers
yove resding speed acquired easily — booklet on request.
f[)odge Radio Shortkut, Box 100, Mamaroneck, New York.

110 Power Unit $27.50, supplies filament, plate and grid
voltage for 210 oscillator and 250 modulator, also 237 amplitiers,
()utput B00v, very smooth, fine for 1931 phom* Nearly new,
Cast $55.00, Thordarson, ¥aradon, Dongan parts. With two
new DelF orest, 4818, Also sell 3530KC Crystal Controlled phone
set cheap, k. J. Bromiey, WOCSM, Whitewater, Wis.

HSPECIAL - Eight tube superhetrodyne with interchangesble
enils for wave lengths fifteen meters {0 two hundred meters, All
General Radio parts receiver in solid walout cabinet, worth
$50, will gell for $25. Vihroplex heavy contacts $25. Your p (x:
$16. UX ‘?50 new $5. Acme, .003 30 Henry choke §
vfm' $5. R.C.A. UP1627 50 Henry choke §5, Pyrex leadin bowlﬂ

1.50 each A, inductance $3. James C. Gill, 710 W, Main
‘Nt . Galion, Ohio,

QSL cards, message blanks, wall cards, atationery, Hillerest,
Cranesville, Pa.
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A.R.R.L, sweater emblems make fine Christmas gifts. They
are made of best quality yellow and black felt with embroidered
eymbol, 5 x & inches, M. (). or currency only accepted. Price
£1.00. kiric Robinson, 135 Jefierson Road, Webster Groves, Mo,
POTTER Condensers; 2-mifd. 1000-test vnltage %2 50; i-mid.
2000-test $2.50: 1-mfd. 2500-test $3.25; 2-mid, 2000 test $4.00.
Aluminum square-foot 85¢; Lead 85c. Ham—Lxst” 2a, Curtis,
1109 Eighth Avenue, Fort Worth, Texas.

CASH for tubes, lneters., WOFME, Kingman, Kansas.

i0 watt xmitter, power sapply. Jewell meters. For best offer,
WIGKTF, Early, Iowa.

THE HY-7, the cutsianding shortwave super, First with: Space
phargmg first detectur an adequately high amplifying frequency,
the " pick-up™ problem sulved for shoriwave supers, nearly
eqyual tuning ranges, each oscillator coil doing double duty, and
first to he prominently successiul. 25¢ gets the laiest dope and
onr eatalog, Hatry & Young, Hartiord, Conn.

Hh(;ULA.R $30 Exide batteries, 2, gsix volt, 180 amps. periern
ukvndmon. Hpecial at $6.95. M & H, 512 Market St.. Philadel-
g

TRADE for best a.c. broadeast receiver ofiered or fifty bucks.
Transmitter, 210 tube, cuils, Jewell oyt meters, relay, Card-
well condensers, key, s.w. receiver, waveineter, parts galore,
¥nith, 3001 Holdrege, Lincoln, Neb.

METERS, d.c. panel mou}ltmg, ranges: 10, 24, or 45 milliam-
peres, 10 or 60 amperes, $3 each. 2500 volts at $10. Jas. Coe,
Box 151, Ft. Sam Housion, Texas.

sELL ur trade — surplus apparatus. Radio Corporation dy-
numic speaker. Want Cardwell 147-B, Hosea Decker, Delaware,
hto,

FOR gale — Sidver Marshall a.c. short wave bearcat. Factary
wires, tubes, speaker, coils, including broadeast only $85, Lsed
one month. WYFIKW, 234 Littleton, Lafayette, ind. N
S-WATT tubes. Brand-new at $1.00 em-h ‘Fhese are rugged,
thoroughly tested tubes, Renmo “Tube C'o.\ 115 New bury Ave.,
Atlantic, Mass,

SILVER-Marshall 737 BHearcat \.C, short wave recelver,
wired, $82.00 net; kit $70.00 net. Al S-M parts in stock £0%
and 29, tw haws., Write for our special price lisi on standard
parts. Radio nspection Serviee Co., 26 Allyn St., Hartford, Conn,

POWER crystals: — t;uaranteed excellent osvillators. One inch
syuare sections ground to within one-tenth of one pu‘(eut of
your specified frequency. Special Christmas offer: 3500 ke,
hand, $7.50. Blanks, $35.00. Precision Piezo Service, 417 Asin
wit., Baton Rouge. La.

menlauon ror twa 840 vertin

{C'RYSTALS: I grind, test aud calibrate each pla.te myself, and
yus.mutee complete satisfaction, 700-ke, $15. 3500-ke. $12
WYDRD, Herbert Hol.hster, Edwardsville, Kansas,

WESTERN Electric 211E tubes, perfect, $12. R.C.A, 104
speaker, $25, Goldberg, 1903 N, 18th St., Philadelphia, Penna.

pELL or trade double button mike, Iow power transmitter,
surplus equipment, W2CTT, Seaford, 'N.

mogey. nmplete

HSACRIFICE —Teed A b 'l‘
wath high-Cl; inciudes five (ueters — :'5 TOCA,, 500-0-500
LA, 0-250 MLAL, 2,000 V., D. two 211k's,
one new, other used 3% houm three 002-3,000°'V. Faradons:
two L C-490A 1 mid, Faradons, 1,000 V.D.C. wor l\mp:, matrhed
inpedances; two newest, type Potter &4, 1 mfd., 2,000 V.D.C
working: two Z20-plate double-spaced ¢ ‘ardwells: three ;md
leaks: one PT537 RCA hundred-watt rheostat; one PRS35
forty-watt rheostat: two new R3 Rectobulbs, used 38 hours;
thousand-watt (JE pole transformer, ceuter-tapped, cleaned up,
voltages up to 2,000-4,000; two hume-made filament trans-
formers. hundred, and forty watts respectively; \ero receiver,
1931 construction with monitor light, duplicate sets LWT 125
unls, in mahogany ecabinet, “wo extra heavy duty Ray-O-Vae
B's: new Prestolite eighty ampere-hour A, monitor, adl inside
Aammariund aluminum whiel box pair Baldvnns GR wave-
meter; one 1I-K'W key; two type '10 tuhes cne 110-2,000 V.A.C.
W esunghouﬂr- \nlrapre transfcrmer, one 750-0-750 V,A.C, meter
cransformer — both excellent filter chokes: stand-ofi insulators;
pper tubing: two boxes uther standard high-grade stuff not
ueeded in this transmitter, This equipment is not juuk. Sell for
% Clost: $290. Inquiries solicited, Address Watgon, Box 615,
international House, Berkeley, California; after December 19,
1223 live Avenue, Long Besch, California, Set at §.ong Beach
address,

FBSCO motor generator, 52-10-500 volt, 200 watt, two units,
four bearings, vomplete with starter. !:'Prfecn condition, Sell for
245, WIANS, AMilford, N. H., B.}.D. 2

&3, hundred-

Q R A SECTION

50 c, straight with copy in following address form only:

WIFL — G, Donald Meserve, Box 2052, Noroton Heights, Conn.
WY~ Ceorge Rullls, 1., 166-37 R0th Ave., Jamaica, N, ¥.

WAEA — 111, B. van Wesideren, Scotiish Rite (athedral,
Mabile, Ala.

WEAM-W6Z2ZA — Don O
Lunk Heach, Calif.

. Wallace, 4214 Country Club Drive,

CRYSTALS: High grade oscillators anywhere in 160 or %0
Meter band, $4. 5U Crystals calibrated to .19, of your stated
frequency, 1 to 4 m.c, £9.00. High Precision 100 kc. bars $9.00.
Collman & Bliley, WBGL, 84 Weut &th 8t., Erie, Pa,
OMNIGRAPHS, Teleplexes, Codegraphs, Wasps, 50 watters,
transformers, transmitters, receivers, Rectobulbs, Bought, soid,
rraded. Ryan Radio (o,, Hannibal, Mo.

s LD — complete station or parts, List, Hal Miller, WBCNM,
Sidney, Ohio.

T RYBTALS ground to your frequency, 3500-ke. $5. 17 oseil-
jating blanks, $2. W8 AKW, R. L. Tedford, 1804 Waltham
Ave,, College Hill, Cincinnati, Ohio.

CENUINE G, E tramsmmtmg tubes, tvpe CG1162, rated at 5
titm, 750 volts plate, 7.5 tilament. For shartwave ¢.w., or phone.
] 25 euch. Neon tubes 50; Lype 2&1s, £1.50. Surprise
age, $1. Sent (O K, Hmnagel 879 8. 18th 5t., Newark,

"1@ v»u.tt fone vumplete, $85. Pavmente accepted. Thordarson
600 volt e.b. 744 volt e.b. 71 volt e.t., §8.50, 1100 volt 4000 watt
transformer, £15, Want “1ls, U'?Aa, 214Dg. Merle Honey,
Kingman, Rans.

ALL parts for the November push—pull '45 transmitter, Get
our prices, Hatry & Young, Hartford, Connecticut.
GENERATORS — pew 275 volt will give 400 volts, $8, Used,
£5, 500 cyecle 200 watt alternators, $%. U0 cycle $8, (eared
hnnev—eumb mmmtmga. $1. Microphones, $1. R. Wood, 44-20
10G2nd St., Corona, N.

NEW low prices on fvpe 866 mereury tubes, firsts $8 each, No
seconds this month, )4, Ewing, Jr., 29 8. Lanalle St., Chicago, 1,
H(‘TUR Dubnher unmounted condensers, 1000 volt.s 4 mid.
1,50, 2 mfd. £, L mid. 75¢, 600 volts 2- : 15¢. each
nid. &s-nd monpv wrder including postage. Radxo Specialty Co.,
ju03 North 18tk St., Philadelphia, Penn.

PARTS for transmitters, power siupliiers. Tubes, switches,
Magnavox dynamic speaker, air column speaker, lots of bar-
wpaing, Must sacrifice siation sccount college, Write yvour needs
qmﬂ; WIAGW, kdw. Mohl, 2201 N, Fourth St., Philadel-
¥

TRANSFORMERS — made to your order. Amateurs, Custom
Ruilders, Servicemen: We build power transformers and chokes
t your specifications, For power amplifiers, rad\o YEORIVETS,
transmxttern, ete. Quality products, quick service, moderate
prices, Write for quotations, statitg voltages, current, approxi-
mate physical dimensions, and number desired (f more than
?155) Baker Engineering Labs., 2131 Curdes Ave., Fort, Wayne,
nd.

WIMK
AR.R.L. Headquarters
R. B. Parmenter, Chief Op. “rp”
The following calls and personal sines belong to mem-
bers of the A R.R.L, Headguartiers gany:
WIAKW-WIKP Clydz J. Houldson **ch.”
W1BAW R. B. Begudin,
WIBDI-WIXL ¥, E. Handy “fh.”
W1CBD-WOKL Clinton B, DeSoto “de.’”
WICET 4. J. Lamb “jim.”
WI1DY Geo, Grummer * hg,'’
WIEH K. B, Warner ' kh.”
WIES A, A. Hebert “2bh.”
WIFL-W2JR (3. Donald Meserve * dm,”
WISZ-W1BIZ C. . Rodimon “red,”’
WIUE E. L. Battey “ev.”’

G trols and resiytors special to
¥Our specificatiol ~ad us data for quotations.
Adjustable Gap. Chokes — 100 H, 80 MA, M 1b,,
.Q.QUHto()MA 2 1b., 0 0’1, 320
A . 514,08, 20 H, 500 MA, 32'1h., $15.00,
A, 22)b .00, ZOH 1000 MA, 190
MA ..5 . $58.00, 20 Ha,

Hb‘ e, 3() H 1500 MA, J‘)U 1b..
0 H, 2000 MA, 310 Ih., $98.08, 30 H,
$128108, Trunsformeérs, 750
0-1850 each side, $19.50, 500 watt, 1000~
si 5.00, 250 watt, S00-750- 1000 each
9. 150 w tt, 328-3/5 each side, §9 80,
tage, tapped primary, $6.50.

ces ate mounted with Teady, Hor

nd termmals add $3.50.

HILET ENGINKERING GO, Orange, N. J.

2000 MA .sSU m,
att, 1500-
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Can Hadlo KHelay league. "fTHUs, agver

To Our Readers
who are not
AR.R.L.

members

OULDN'T you like to become a

member of the American Radio Relay
L.eague? 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
vou have read its purposes as set forth on
page © of this issue. 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 membership edition of QST delivered
at your door each month. A convenient appli-
cation form is printed below — clip it out and
mail it today.

A bona fide inferest in amateur radio is the
only essential qualification for membership

AMERICAN RADIO RELAY LEAGUE
Hartford, Conn., U. 8, 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.

s e e D T I U I,

Do you know a friend who is also interested in
Amateur Radio, whose name you might give

For Your Convenience

QST’S
INDEX OF ADVERTISERS
IN THIS ISSUE

Acme Wire Company . 88
Allen-Bradley Compa, 84
American Plezo Supply 7H

Amerjcan Sales Clompany .
American Trunsformer Co. .
Armrad Corporation.
Areturus Radio Tube Co.. ..
Astatic Microphone Lab. .
Auriema, Ine, Ad....... ..,

ARR.L. AppUCatlon Blank . Q4
BRL. Booklet. ..o L il 80
L. Handbook . Cover Il

L. Log Book..........

salumore Radio Corporation. . .................... 80
Bethesda C ryst.al Labomtnry. . 80
Bian, The Rudio Man, Ine......... ..., 79
Burgess Battery (,umpa.uy
bandler Bystem COmMPANY . ... covvnvenei oo ean, 58
Cardwell Mtg. Corp,, Allen I 71
Cello Manufactaring C 57
Central Radio Laboratories o0
umpia Specialty C ompauv 3, 89
arnell Eleetric Mrg . {7
Con (zlass Worl [ ol 81
Clunningham, Ine., 1; RO 54
Deforest Radio Company . 1
uovae Radio Tube Corp.. 85

Flectrad, Inc,. ........... 1 §
Electric Specialty Clo. .

Flecirone Luboratories . 91

Ellis Electrical Laboratories. 81
Ferranti, In¢.. ........... 81
¥lechtheim & Co., A. M,. .. .. &9
¥ nrelgn & Domestic Wneer Co, 87
Frost, inc., Herbert H. 86
CGieneral Fngineering 84
General Radio Compa, 72

nshaek Pu hlications Inc

ing
Hoogdwin & (,nmp'my, Chag,...... N
International Resistunce Company..............,.. 85

Jewell Electricnl Instrument Co, - ... B85
Johnson Compuny, . ¥, ...... Lo BY
nzle, Henry A............ .97
W, Crysnal Laboratories. . 87
Leeds Radlo Company...,... . 6,7
Littiefuse Laboratories. .......... a7
Manhatian Electric Rargain House, ]
Magsachuselss | mdm & Telegraph S 91
MeGraw-Hill Book r:
Milter, Holmes (. ....... A
National Company 73
National Radio Tube a4
National Sound Servi K
National Tuberculosis Assoc 85
Pacent Electric Co e kil
Tul 95

#3

i

654

60

Kadlo luugluef ring Lahoramrie [15]
Radio Supply Company VL]
RCA Institutes, Inc.. g#

RCA Vietor (‘ompauy e o
RBectitier Bngineering dervi PN .

Sangamo Klectrie Company. .. ..o ..,
Scientific Radio Service. ....... ..o oL,

ho 33
us so we may send him a sample copy of QST? Triad Mrg. Company 12
¥an Nostrand Lomnany. D . 54
¥ibropiex Cowmpany........... @
Ward Leonard Electric ¢ 75
P “est.cmhleerricallnstrumeut(nrp .70
oteaate Tutlo Harvi : -
otesate Radlo TVie FR . o
Thanks Wireless Egert 9
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IN KIT FORM

99
KiT K-110: The battery~

operated Super- Wasp.
Batteties and Tubes exfra.

345

KIT K-115: The A, C.
Super- Wasp, Use vour
own ABC pack or Pilot
K-111, specially designed
for the Super-Wasp. Power
Pack and Tubes extra,

\\\\\\\\\\\\\\\\“\\\ oy

The station card of WODLK, perhaps

the most flattering testimonial any radio
manufacturer ever received, is just one
..... " w0 | of the thousands Pilot is continually
g receiving from all over the world.

o o BEg Zh Car

} 24,5-' >
5&4—7‘5{7/3 - Z
/4

ROM missionaties marooned in the heart of darkest

Africa, from ship's officers on vessels plying to most
far off ports of the globe, Pilot has had enthusiastic
word of Super Wasp short wave reception of broad-
casting, voice and code.

The Pilot Radio & Tube Corp. has never for a single
moment forgotten the immense debt it and all other
radio manufacturers owe to the licensed radio amateurs,
particularly for their pioneer work on short waves.
We have believed the Super Wasp to be a good set.
When one of the men who has put short waves on the
radio map honors us by making the Super Wasp his
official ARRL receiver we hope to be pardoned for
believing the Super Wasp to be—a (GREAT SET.

PILOT RADIO & TUBE CORPORATION
Chicago Office LAWRENCE, MASS. San Francisco Office

234 S. Wells Street

New York Office—525 Broadway 1278 Mission Street

OFFICES IN PRINCIPAL COUNTRIES OF THE WORLD

PILOT "=55:2%" RADIO
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FBARGAIN

ARMY AND NAVY
RADIO SURPLUS

Generalor, r.urim’zvm, Eugu:zl corps, with shaft
be used as motor, 12 voit 33.0 amps. 5000 R.P.M, $10,00
Generators, 12 wolt, G0 amp has swtomaite controls 20,00
We-tinghouse misls. Twin Dyna-
Jmowrs. Regula 00, A few pair left at 15,00
. swic hlm’ nirol panel for dvmamaotors,
mn. G-30-3000 wl:mz!e'r, compiete filter
siem, etc, Special. . . . LKy
D(mhlt [dxer RCA Nmkes, ‘contain two 30 Hntry
&0 mill chokes. Weight 6 Ibs.. ... 95
A mmeier, Wesion Na, 425 thermo-r nmivle 0-7 dm:'..
mitd. on Large bakelite ba.w wdth D.P, ki voltage
SHECR . i e ieieenaaan . 7.50
A mpere hour me ter, Sun, mo, im(lfry harg( and
dischurge, ivpe MS 0—50{) seale, cataciiy I5 amp. 10,00
’Hzllmmmcm, Wextmgmruoe. 0—131). SUETaEE Wi,
&, ocon,, . 5.00
Voltmeier, W
ml]u\lm(?u‘ ush n'untm_ . 5.00
Voltmeter, mo P13 scale, 0—5 ¢
measuring A, B oand ¢ )ll . PR K11
Motor genérator, Hollzer & i*bot UO . AL,
S04 wast, 500 c Bu.. waring, L. 5000
& o}rzxfiﬁ;v fine 50&V cycle motor gemerators 5 10§
Tronsformers, Srmrm. 220 to II 500 closed cove, b4
o SO0 ewcle, " pancake’ secandary, , ..., . 5.00
Transjormer, .imntmn oil tmmrrml 1R W., 500
eyvele, 220~8000 wll
Tnmsj’ormer West.

ratio,

Suwitchboard, & line portahle Western Blec- Transformer We
ric, mﬂgnetn rimging) dry cell talking ralie,
wircuit; & drops, 20 anti-capacity 12 to [0 Tmm,tofmtr West.
ferminal  key  switches, f2 2 2 PN .
$175.00, special ., ... ... ..., Condensers, lmmm;nmg, " Wurdock” .002
. 12,000 volt, ideal for plate blpeiing. . . ..
i Condensers, W ireless S pecialty, mixj)r
Jar, 10,000 working voltage D02 mf

(,nmimser Dubther, WL, ujx‘ volts 12,000 cap
04

i o 7.50
y. o
1250 to 17.50
1 mfd. 1000 vott 1.00
G0 volt iv‘dt ‘8333 for 'rémfs- N
1.38

Price, each
Lertnr No. 1 V4W S

5.00
. D5
Western  Flect ;., I\udmphom Transmitier unzt
J20W. Sgecial .o, 1.50
Dysamunor, GE Navy 4uplanM TR0 volis.
Aluminwm rrame, umd.mallv good for oirplone
work. 8 pecinlly ,pnwd. S0 mils ., ..., . 2750 |
Dynamotor, mrcmii 327275 wols, with shxm 5,00
U .b Nawy head phones, excellent for dractice aawd ¥
THSIrRCiton fur poses, pmr ......... B
. , X NAV Y I h'mzmnmrs (:eneml " EBlsetric
JLIetfrs. susichbocrd, Weston A, nnd mti. 233 mals ., ., R
DC, ommeters, voltmeters,  freque . £ uf h‘xmsrdulwn. West.

meters, Wikl mewrs, wew and u A
0 $25.00 each. AUl priced at lﬂx 11'41
wet market value.

2.

Iu:lf

-3
R

S windings. . .
Ret. coil Eile
m[

:::f‘

R No‘ ‘654, I&)I) ohm 13 henry
a6 A, u: ehm 1.3 henry .,
cail W v 04 B, {1 ok | henry
] elmmirh anid buszer pormblf ust\‘ rhogany

& one 4 contact btaimum comtact hizgh rrcqucmv

brezner, tfl:.ph()?lf inggle v zt.,hn, Dolentiometer,
sending 3 mfid, cond mer anid
Edison 2 choke coils, recesver, $30. mlw
Mz;grmkn, Army mine and vinger ivpeh E lamr
Stora; FRBERELE . . s
5 ge Bounders, bwnal C m;n e ohms, :Mﬁru.slabl(
Battery Spark transmitisr, nmt:lne, airplane type, rotary
gap, iransformer, mi 'u'att 300
Cells _cyele with Gen. self x-cited ball- bearing. . .. ... . 23.00
Generators, W'estzngiwuse 110 polt, A }H() eve
) warts, self excited, .. ..., .. s
(eneratoy bW fw. 0!) (yafe. 300 wolt, Sl o rcr‘].
con be hawd dviven
Vnitv;f/g_\ P  mew T ui'n q;udrl 45, 20.00
" 1.2 volts, Twpe M-8, 1.2 scule X 1% «z-,mmlc:
lmm Cfirst class, walis, 11 amp. Ammeiers, U 5 15 tehm;:zm( G‘ﬁ 4]‘5. i
ru(i.x( allali, $3,50 never ted, per 1% ¢ exiernul shuni
f,“),, "m’??,) 1'2;;';2:; eetls o 8150 Headphone, %i'mh‘x;v & thand, 75
alhntin e n S0 L ahm ceveeaas 150
Kews, iransnritii on hake-
fitz bas, 3t % 5.00
Charging § hxmel N 8 i, Ward
Lﬂmqrd, war, s Weston wollmeter
and  ammet Mgz mo pere sy meler.
Can prlet with all sw (i‘es
Regetvers, Na
Hreceiwers
Relay W

Ante-Cabacity Switches, W . E, §-8-10-12
Ferminals, all with Platinsm “ontacts,
value $3.50 each. Our pri S¢ each.
Lotsof 6ovavvennn. vens 8500

175 1 in o
“standby for coastal
sitst staiions a5 required by Dept. of Commerce. .

50,00

50 sears iube rams-
wmitter {lrans-gilantic mrrmyt iybel
GOO—-1000 melers, 75 to I} mite nm!e.
Original cosé $1200.00, special, 7500

New L/, vy

Navy Aircarafi Dynamowr, Gen, £lec,,
pew, 3471000 volts, 1 amp., with pui-
Lew dnzvn; by wmotor, m’ ,{m,opfl
K 24 wolts uutput
ml't platc. Weight .751 s ¥
Special price
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Radio Frequency ©* Dviger,
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senaitive,

Bdsson U niversal motoy 1750 h.p. with
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dut e nt 52
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AJRCRAFT RADIO
A R.R.L. Cotperates With the " Aretie Patrol”

in Mid-winter Maneuvers (Handy)......... 29, May
A Multi-Range Receiver W ith ¥our Tuned Clir-
cults (Kruse).. ... ....... ... e, 21, Oet.
Airplane Radiophone {’ummunication Experi-
ments {(Vineent). .. ... ........ .. ", May
Cotreetion., . ... oo 32, July
Amateur Radio at the All-American Air Races. 1L, Apr,
Radio C'ontrol of Airport Lights (Gostin) .. ... 18, Apr.,
The New Arbella — KHIJQ....... ......... 52, Aug.
The Springfield Air Racea, ... ... ... ... ... 51, Aug.

AMATEUR RADIO STATIONS

‘\matpur Radxo at Hastern States Exposition
i 17, Dec,

ety .LU.LV

S, Apr.,

Feb

&2, May

47, Nov

\T'?GP ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 15, Oect.

Clorreetion 44, Dec

WOANZ. .. ... e 43, Aug

WUBAG. ... ... 42, Jan
WURAN ... oo a1, Sept.
WOBVH . . e 4%, Mar.

AMATEUR REGULATIONS AND
LEGISLATION

Changes in Regulations a0, Dec.
Digplay Your Licenses. ..................... ‘m Sept.

¥ chturldl .............. 7.dan,
.................................. 7, May

Our Regulations Are Revised (Warneri. ... ... 16, May
Out-of-HBand Policy (Warner-Terrell), . ..... .. 64, Aug
President Maxim Testifies 2t W ashington, . . .. 29, Apr.
46, Mar

78, Oct.

34, Aug.

€=
“'[‘wmxtv-!\leter” ‘Phone Authorized (&, B. W.) 26, Jan.

AMPLIFIERS — AUDIO AND RADIO

A High-Gain Direct-Coupled Power Amplifier
Flemdpg) . oo oo
Multa Range Receiver With Four I
euits (Kruse). ... ......ovoon .

A Potential Divider for Use at
quencies (Hxp. Section)

Audio Frequency Seleet:

21, Oct.

Bibliography. ... ........... ... 84, Jan,
Rias for the Power Amplifier (xp, Section). 37, Aum.
Further Switching Devices (Exp. Section)..... 51, May
Matching t;he Speaker to the Output Tube

YPhomeon) . ..o o i a1, Jau,

’\Ieutrahzmg Radio-Frequeney Amplifiers (Fore~ .
F3 X ¢ 31, Oet.

ANTENNA SYSTEMS

A Note on High Frequency Antennas (Exp.

CHECTIONY . oy e it 48, Jan,
’m Uld Timer Gets Back in the Game (Hub-
.................................... 26, Nov,
[& uuphnz the Single-Wire Feeder Antennu to a
Push-Pull Transmitter (Exp. bectwu\ ...... 33, June
Dummy Antennas (Omer), L. . 15, Aug.
Ham Band Antenna ll-.xp Neotion) ... 4R, Apr.
Inductively Coupling to'* Ethereal Adornments ”
URXD. Seetiond. oo oottt 46, Apr,
Lead-In Insulators (fixp. Section). . .......... 14, Oet.

NKF Experiments Above 258 Megacyeles (Lamb) 9, Apr.
Replacing Antenna Halyards on an Kighty-
Foor AMast (Robbing)..................... 15, Feb.

a7, Mar,

78, Sept.

B ETAY s v et 26, Jan,
The Doublet Antenna (Houldsony , ... .., .. 23, Dee.
The Single-Wire-Fed Hertz (ixp. Section) , .. 40, Oct,

Three-Band Transmitting Antennas

tion} 45, Dec.
Tuned Antennas for Receiving (Kxp. Section) 39, Oet.
Tuning the Oseillator 0 the Single-Wire Feed

Hertz Antenna (Exp, Hection), .. c........ . A0, Alay
ARMY AMATEUR
Army-Amateur Notes
V, January
1v. Apnl
V, May
Changes in the Regulations for the Army-Ama-
teur Radio System. .. .....ooo i I, Feb,
Operating Directive No, 1 {1930-31) . ., . V, Oet,
Rplendid Codperation (Davison).,. .. .. . ..l., Apr,
The Army-Amateur Radio System (Smith), ... &%, May
BEGINNERS
Amateur Radio at Fastern States Exposition
(DeSoto). . o e i 17, Deec.

Another Angle on the Reginner Problem (Pipp) 0. Aug

Beginners! ... ... .. ... . i v, Apr

Hﬂ-gmners Atteutu)n' ................ Vi, Qct,
AAAAAAAAAAAA IV, Nov.

Constructive Work on "Phone tEnsory), ., ...... &2, June

Passing the Government Exsmination for Ama-

teur Operator's License (Dudley). .. Part 1, 33, Jan.

Part I1, 9, Feb.
Correetion. ... .. v o 52, Apr.
W anted—-—( ude Prartwe \nlunteers ,,,,,, .. 11, Qet,
,,,,,,,,, IIT, Nov.
BETTER OPERATING PRACTICES
A CGlood Method of Clalling (Haltiwanger), . 60, Nay
A Shake Up (Storek). ................ ... VI, Sept.
A Suggestion (Vineent). ... ... ........... ;_)h, June
A Suggestion for Handhng Traffic (Wallacej. . 64, Nept,
A WATIIDE . .ottt iiree e , Apr.
Check = gnd Double Check (Harrison) ....... 5%, Apr,
Cheek Your Frequeney (Mayer), .. ... ....... 1, May
Bditorial . ... ... .0 0 7, Feb.
., 7, Mar.
From an 0, O, (Pugsley) 60, July
High Quality Signals ( 1stﬂ oty v V1, Jan,
11, Mar
V, May
436, June
Is This Operating? (Mayer) . .. ............ .. i, Apr.
Know the law — and Take Heed (Turner) , IT, Oct,
Making and Keeping Schedules (Hubbell) ‘‘‘‘‘ 1, Mar.
New Year’s Resolutions in Order...,........ [. Jan,
Notes un Frequency Observance (F CHO L i, May
Of Frequency Stations (F. E.H.)....... ... , Mar.
OF Frequency Operation (Kennedy)...... ... 62, Sept.
Passing the Government Exemination for Ama-
teur Operator’s License (Budley) ... Part I, 35, Jan,
Part 1L, 39, Feb
Correction. ..............0 e, ... A
QRM (MeCarthy) . N
Q\P (Neubrecht) ..........................

Radio Division Checks Up Amateurs (F E. H. )
HoF, ((arewe)

Some Cl nmpansons ‘(Boland)’
The Of-Frequency Problem
Useless Efficiency? (Sullivan)
Warning, ~ Qff brequem,v Stations.
Why Keep a Log? ((Gibbs)
Your Log (Hub ell)

BOOK REVIEWS

A B C of Television (Yates) &8, Jan,
Elements of Radio Communication (Morecroft) 86, Jan.,
English and Science 1 MeDonald) L. BM.Jan.
How to Pass 1), 8. Government Radio

Examipstions {Duneau and Drew). . .
Photo-electric Cells (Campbell and Ritehie)

86, Jan,
56, Oct.
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Practical Radio Construction (md anmnng

{Moyer and Wostrel), .
Principles of Radio (anney
Radio and Itg Future {Codel}. ...
Radlo Telegraphy and Telephony Dunean aud
L3 I N

hadm Traffic Manual and Operati g

tious {Dunecan aud Drew), ... ......,
Riding the Air Waves {Palmerj.
Storage Batteries (Vinal), . .. .. P cas
The Radio Manual (Sterling), ...............

BREAK-IN
(See KEYING)

CALLS HEARD

51, January 59, July
57, February , August

54, March 57, bcptember
5%, April i1, Oetober
ui May .,.i November

:’:l, June .)1 December

COILS

A Handy Way to Lay Out Coils (Exp, Section) 41, July
A Method of \Ieaﬂunng Capacity and Indue- X

tance g}:,xp bec ) PP 47, Sept.
A \Iea ' for Transmitter Coils (}uxp

................................ 42, July

A h)mple }’nmarv Reactor (Exp. Section}. . 4, Oct,
High Frequency Inductances {Ausmsan), . 4%, Feb.
Fmpedance Mensurement with the Phody n

{Iixp. Seetion . 39, July
Low Loss Cuils (Exp, Bection) . ......... - 45, Nov,
AMatching the Speaker to the Qutput Tube .

(Thomson) .« v ve vt e ientnnans 33, Jan,
Mountings for Transmitting Coils {Exp, Sec-

E1 7 1 St 11, Aug,
Notes on Radio Frequency Resistance of In- =

duectances (Exp. Section).................. 5, Feb,

Winding Data for the Tube-Base
mer) .
Winding Form for Copper Tubing (

il (Gram-

26, Feh,

L8] R 43, Qet.,
CONDENSERS
A S-Meter \armb]e C apamtv (hxp \wunn\ 13, Nov.
A Method o
tance nh 47, Sept,
A M
24, dan,
ew ( nndpmar for Amateur Tuners (B. D) 34, Mar.
Condenser. . ... ......,... 54, May
Caleularing (ap‘thv uf the Miero-Condenser
(Exp, Seetion) ... oo 17, Apr,
Electrolytic nndenqu and a High-Voltage
Re 41, Mar.
Filament Ry Pass ( unden, 12, Oct,

) Apr.
The QST Lab. Capa(‘lfv Bndge (Dudley)y ,.... 27, tht
CONTESTS
COBY Wins Statinn 1929 Deseription Contest

Cup (1.4, 17, Jan,
Laws Angeleq and East Bay Se :

Trafic Contest. . ..o vvven v nnnnnnns TII, Mar,
Navy Day — 1929 (Battey). .. . . 18, Jan,
Nav:« Pay Competition. . ..o ni e, 1, Oct.

The All-Section Sweepstakes Contest (Battey) 43, May
The Roberts’ CUDB . vt e i s aas Y1, Oct,
The Third International Relay (ompetition

Battey), . .o i e i7, Aug,
Trophies and Certificates for the Junuary and

February Contests (Handy)d. .. ............ 15, Jun.

CONVENTIONS

\tlarmc Dhvision C'onvention {Erie) Annuunw—

f eutral ‘Division Convention |

N Report. .. ...
Hudson Ul\mun Convention (New Y t1, May
epOrt. . e e £2, Aug.
I B. K. Convention {Toronto) Ann. . ........ 90, Aug
Midwest Division Convention (Ames) Ann.... 5% Apr
I b " e “ 11, May
“ ¢ Report ‘e o 32, Aug.

\dev\ est meun Cronvention (To xpeka) Ann :
Rf‘pul‘b 8K, Nov,
‘\JeV\ hngland Division Clonvention (Worcester}

‘\Je“ hmzland Division
‘e 445, Apr,
s, July

4. 42, Aue.

I\f‘w Iungland Divigion Repnrt (Portland 1% Nov.
shivention hpul\ (16

.................. X, Aug.

1 Division Report (Spokane} Ann, 7%, Nov,

Division Convention <Honolulu) Ann h, Aug

" eport 38, Nov,
I’eu-xfxc Dlvmmn [ onvenmon (Harrwmenio) Ann

Radio Manufacturers’ Association Convention

R, June
Roanoke Di
29, Mar,
.25, May
uvmnu Convention (R chmond) Ann 41, Sept.
i Report............... ..., 78, Dec.
The Pacitic Division Convention (1920) Report 70, Febh.
I'he Southeastern Division Convention (L1920)

Report. .o, it i i e 44, Alar,
gy he Went. Gulf Division (fonvention (1*)2&\ Re-

Roanoke

+4, Feb.

The Vansita Division Convention (1
Report
Ve (anLf Dummn( r)nventmn (Houston) Ann,

DX TABLES

Tables showing best times to work foreign stationss
LARU, News

50, Jan, 34, April

56, Feb, 34, June

53, March .n() Diee,
EDITORIALS

Page 7 of every issue except as follows:
september, Page 11
December, Page 9

EMERGENCY AND RELIEF WORK

Amateur Radio Seores Again. ..., .. I11, Feb.
Naval Reserve Codperates With Red 20

,rr»

Naval Reserv Holds lts First Natmnal iner-

geney Drill (Lee) L.
EXPEDITIONS

All-American Mohawk Malaysiau Expedition
(Seelman) ., ... ......

Pvrri Contagt. . ....... ..

TYALV .

[axpecktxom .

"inding the Expeditinns
Harming With a Portable mAfm‘a .(i}e hnna) 27, Jul,{r.
Becond Roumanian Arcctio }uxpedmon (Baawetf) 35,
[h[e)B%)ry of PMZ (Wells). .. 9,

EXPERIMENTERS’ SECTION

January, page 47:
A.C, Receiver
A I\nw] Crystal Mounting
A Note un ngh Frequency Antennas
A Delayed Time Relay for the Transmitter
Audio Frequency sSelectivity
Ribliography on Methods of Obtaining Audio
Frequency Selectivity
February, page 31;
otes on the Monitor (Grammer)
Redueing the Statie/Signal Ratio
Notes on Radio Frequency Hesistance of Inductances
Bibliography on Constant Frequency Transmitters
Mareh, page 45:
An Effective Break-In Arrangement (McAuly)
Regeneration Control
erating Tubes in Parallel at 14 me, (Penny)
‘The Space C'harge Detector
‘Phone Transmitters
Ribliography on 'Phone Transmitters
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April, page 46
Inductively Coupling ¢o
Washburn)
A Bimple Resistance Bridge
Caleulating Capaecity of the AMicro-Clondenser (Sted-
man)
Improving the Transmitter
Ham Band Antenns (Wallace)
Frequency Standardization
Bibliography on Frequency Measurements
May, page 451
A Simple Method of (thecking Modulation Percentage
A Useful Amateur Tuning Arrangement
Novel Receiver at W9ALR
Tuning the Oscillator to the Single-Wire Feed Herts
Antenna
Further Switching Devices
Bibliography on Crystul Control
June, page 33:
Coupling the Single-Wire Feeder Antenna to n Push-
Pull Transwitter
Cloneerning the Bibliograpby
July, page 3u:
fipedance
iZottu) §
An Unusuul R.F, (hoke
Pune} Saw
A Handy Way to Lay Out Cuils
Eliminating Key (hc]\e
The Remmnce Rridge in the Aprll YN -Beetion
A Neat "Clip"” for Transmitter Coils
A Flexible Receiver (Harrison)
\ugust, page 3t
7-Me, Crystals (Hollister)
Bias for the Power Amplifier
Some Harmonic Peculiarition
Hereen Grid Deteetors in Push-Pull )
{ nfv)nvlfirtmg the Singie Control Transmitter to Push-
An A C-Operated Reeceiver with D.C, Tubes
‘I'hree-Wire Remote C'ontrol with Mermxrv Vapor Ree-
tifiers (Hubbell)
?\Iounhngs for Transmitting Coils
Re: \creﬂn-(:rld Detector
September, page 47
Method of l\Ieamxrmg Clapueity and Induetance
Briggs)
Tuned filters
A Receiver with Push-Pull R.¥, aud Detector
Exploring the 5t Megaecyele Band (Hooton)
Elimnating Hum
A Potential Divider for lse at R
(Hale)
tictober, page 39: )
Tuned Antennas fur Receiving
The Single-Wire-Fed Hertz
An A.C. Combination Receiver {Wall)
The Space-Charge '#2 Deteetor
Filament By Pass Condensers
's Useful Lamp Ban
dine Pad for Remote Control
W inding Form for (lopper T'ubing
4 Simple Primary Resctor
November, page 41:
Radxophone Reception (Vincent)
An All-Purpose Filament ’franstormer (Mouglas)
A J-Meter Varinble C apamty {sSomerset}
Remote ('ontrol (Lhisse}
Another Stunt for Changing Bands (Alexander)
Magnifying the Dial Seale {Moats)
T.ow Loss Coils
Protecting the Rectifier (Hurley)
[ndurtwe Grid Leaks
Clicklesn Keying .
A Good Relay (Payne)
Another Use for Automatic Power Control

FICTION

An International 'Phone Dilemma (The Alaskan)
Clobperating with the B. ( {T'he Uld (‘r-n-

“Fthereal Adornments’

Aeasurement  With the Pliodynatron

Radio Frequenecies

mecticut Yankeed. ... h oo 16, Mar
Hams Are Born — Not Aade {** Felix” 2, dan
Harmonious Harimonics {Unele Jimmy and the
BOYE) ey e i e i, Sept
Revolutionary — And How! (Luthery........ 27, Apr.
Say, son — ‘The Old Mani. ... .. .....oovn.. 40, Mar,
10, Apr
20, May
42, Sue.
The Miltkotron (Darrow). .. ..o i B Nov.
While Listening In (Tayior). ....... o0t A2, Feb,

FREQUENCY CALIBRATION AND
CONTROL
ARRI, Headquarters to Have an
Frequency Standard (J, J. L.).
]nblmzra phy ou Fregreney AMeasuremmet
Seetton). .., ,.

Accurute
. .. =, May

t <F;‘:r‘-
44, Apr,

. Bringing Itrﬂquemv Measurement UUp to i)dh-

(Giramntuer) 21, mept,

‘hange In Standard Frequency Schedules, .. .. =, Feh,
Changes in A R R.L. standard kreguency Serv-

e G0 L 47, May
h\mermmnf Wlth Dynatron Oscillators (Rus-

HEYAIL) o v in e ae s it st 34, sent
Frequency sStandardization «Clapp and Craw-

F5) 1 T 2, Aar,
Frequeney Standardization (luxp Section) 1%, Apr
Official Prequency System (1 Ll Jan

30, Mar

2, May
Oifielal Frequency System Progress (f, J, L. 23, July
Standard l‘requen( y mvetem News (J. 1, 1., B A

), Nept.

35, Oct,
standard Frequency News and Schedules . J,

..................................... 34, Nov,

‘wrandard Prpqueucv mignals and  Sehedules

L T T 43, Dec.

htm ..................................... 20, Mar,
=iI'he Lynatron Frequency Meter (Grammer) .. 4, Oet,
W W\’ .\tandarri I requeney’ Schedules ........ 8%, Aug,
...... , N, Jan,

FILTERS
(See POWER SUPPLY)

LLA.R.U. DEPARTMENT

449, January . 45, July
] a February 49, August

2, March 45, september
5, April 44, Uctober
35, May i1, November

4, June 14, December
KEYING

A Delayed Time thv for the 'I'r ansmlttor

18, Jauu,
o, Nov.

:wvmun) 45, Mar,

Clickless he\mg( xp. Seetion). i, Nov,
Eliminating ey Clicks (Ixp, & 11, July
Plate Supply Filters nnd Keying (C nm . 34, Jdan.
Remote Clontrol (Fxp. Section). . .. coeveee B Nav,
htray‘ ................................... 31, Mar,
Three-Wire Hemote Conteol with Alereury

Vapor Rectifiers (Fixp, Seetion), ,, .. ....... 0, Aug,

MISCELLANEOQUS

A New Section (

‘reated in Pacifie Division (I,

B.H,). 32, Nov,
Angus Elected ( s =4, June
ARRL, Eler‘nnn Results 4K, Jan,
Babeock Reslected 8%, Apr,
i10ings at Headquarters 36, Feb.

t5, Mar.
s, June

132, Sept.
37, Oet,

30, Feb,
36, Mar,
LV, Mar.
V1, AMay
4‘), July
ITI, Nov
Flection Notices (Directors’ Eleotions), . .. .... ,59. Sept.
34, Oct,
1V, Mar.
VI, May
50, July
IV Nov.
449, Apr.,
68, June
4 Qet.
\b Dee

Eleation Notices ((lentral I)tvmuu Speciul Elee-
LT 3 T
Election Notices |
AANAEErS) . oyt e e i

Fleetion Results, ., ... ... .,

Financial Statements, ... .. . oo iaa .
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Huber Resiguns. . ... e . 44,0t
Mavies Available. ... .00 .. 29, Mar,
Mr. Terrell Reports on the Amateur, &, Feb,
New O R.S. Certificate Issue Ready (F, E. H.)
rtmle for, in (Imub) ......
ious Consolidate,

15, May
“'-tandardlzatum in the TField of Radio & gmem-
ing (Dudley) . 20, Dec.
The Annual Meeting of the A RR.L. Board
WA . L e e e 20, July
» Federal Radio (.‘omnnsmun Repnrh : % Apr,
The President's (
heard ... . .... 20, Qot,
%, June
ates Civil Service Examination &, Mar,

eceling Exists Between American and
Foreign Amateurs? (Brockert

Who's Who in Amateur Wireless (Allen H. Bab-
cock and Louis R, Hubery ... ... .. ..., 28, Dec.

MONITORS

Another Use for the Automatic Power Control

vExp. Section), ..ol L
Dummy Antennas (Ome
Notes on Frequency Ohservane
Notes on the Monitor {Exp. Sectio
Btray

87, Nov.

T'he Dynatron Frequency Meter (Girammer) . |
OBITUARY
Charles &, Tavior, 1853 e a0, July
Clyde Elden Darr, 1879 1‘02.*) weievena.. 25, Feb,

Filent Keys

iR, Jun, =4, June

78, Feb, %6, July

40, April 76, Oct.

OYFICIAL BROADCASTING STATIONS
Changes and Additions

1’1, Jan, .)‘), June
VI, Feb, . a2, Aug.
XTI, Mareh _V, Sept,
!TI, April FIT, Nov,
Lists of Stations, .. ... . ... ... . . ... 1V, May

YIT, Oet.

POWER SUPPLY
(dee also AMATEUR RADIO STATIONS)

A Compact and Inexpensive Chemical Rectifier
i Parsons 190 July

A Cowplete Push-Pull CW . Transmiiter at Low
Cost (Grammeri, . ..o veennnerinannn.ons 8, Nov,

A New Line of Power Transformers and Chokes 0, Sept,
A Power Supply for the Low-Power Transmitter '

CATAIMIET b, oo e ee i vecee i 23, Feb.
A Power Trausformer for the Lean Turse (Far-

FOZEON) . e e e 25, Jan,
A simple Primary Reactor ( tion). ., .. 41, Oet.

AR
A Three-Phase High-V oltage Rectxher {Tribbeyy 4&7. Feb.
An All-Purpose Filament Transformer (Exp.

FECBIOND L e e ie e 42, Nov,
An Old Timer Gets Back in the Game (Hubbell) 25, Nov,
Fasy Carrection of Line Voltage (Warren), . .. 2%, Feh,
Electrolytic Condensers and & High- Voltage

stifier (Rodimond........ , Mar,
hat D.C, Plate supply < ‘J June,
Hnw Filters Work (Ester) 58, Oet
Plate Supply Filters and Jey (C’ 34, Jan,
Protecting the Rectifier (Exp. 15, Nov,
BUray .. ... . 34, Oet.
The A B ¢ of Filter D a4, Apr,
Clorreetion. ... .. 86, July
Three-Wire Remote Control with Merourv

Vapor Rectifiers (Exp, Sectiony, . .. o 40, Aug.

Tuned Filters (Fxp. Seetion). . .......... ..., 48, Sept,
RECEIVING - GENERAL

A Flexible Tube and Set Tester lJnne‘n 21, Feb,

Correetion, . 52, Apr.

A Panel Saw (Exp. Seetjon), 40, July

ful Amatpur Tuning »‘xrraumﬁment (Exp

19, May

“xp, . . 3, Aug.
\n i mmml R F Choke (Exp. Sectiony. . .. ... 40, July

Another Mtunt for {hanging Bands (Exp.
Section) . .. ..., ..o g RPN 44, Nov,
Another Use fur the Automatie Power Clontrol

{Exp, Section) 40, Nov,
Audio Frequeucy Selectivity (Exp. Hec

Bibliograpby. . ... &4, Jan,
Converting the Four-Tube Receiver to A,C, Up«
. Pmtmn (Exp. Section} 45, Dec,
Elimina Huym (Exp, Section). ..... B, Sept.
Further \mtchmg Devices {(Exp. Sectioni. . ol, May
Low-Loss (Clarkson}, .., ... ........... cee 00y Oet,

Magmfymg the Dial Scale (xp. Section), 44, Nov.
Matching the Speaker to the Cutput
{Thomson . s &Y, Jan,
Radxophone ; ?‘ etion) . . . .. iI Nov,
Re: Bereen Grid L)etector {Exp. &
Reducing the btatlc/mgnal Ratio (ix
generation Control (Kxp, & Hection)
Boreen Grid Detectors in leh Pull (Exp. Yoo
tlon). . ..., .
‘\nme C rmsfruvmunal Kinks
iti

The Uperatmz (8 mmvt
Deteciors (Robinson}

The bpace-(ﬁ‘hargc 22 Detector (Exp. bectlon)

‘The Space Charge Detector (Exp. Section).

The Buperiority of Sereen-Grid Detect

serg and Doty). ...

Tuned Antennas for Receiving (qup

Winding Data for the Tube-Base (
TUELY L e

RECEIVERS
(See also AMATEUR RADIO STATIONS)
A Flexible Receiver (Fxp, Seetion), ,,........ 43, July
A Multi-Range Receiver With Four Tuned Cir-
cults (Kruse), . oo .o 21, Oet.

A Receiver Wxth }’u'ih Pull R.F. and Dotevmr

{Exp. Section), .
A Two-Tube A.C. d
An A.C. Receiver (Exp. bectlon) : f
An A.C. Combination Receiver (Exp. Section). 40, Oct.

Aun All-Service Portable Receiver (thnn) ...... 39, May
Airplane Radiophone Communieation Experi-

ments (Vineenty. . ... ............... ... 9, May

Correction, . oo ie e eniee e o 32, July
Improvements in the High-Frequency Receiver

Gluek) .. oo e
Novel Receiver at WOAIR (Exp,
Radio Clontrol of Airport Lxghta ((zoshn)
Revolutionizing High-Frequeney Tuner D

31, Feb.
49, May
19, Apr,

(Hoffmanand Mix)......ovvevrennnn., .. @, Feb,
hnmethmg New in Receiver Design (Qtevens) L5, Nov.
The A.C. High-Frequency Receiver (Dudley) . 9, Jan,
The Band-Box Superhet (Andersony,......... 1:. June

The High-Frequency A.C. Receiver at WEAYO
{MeFarlin)........ 23, Apr.

Your Broadeast Reee
Superhet (Grammer}

RECTIFIERS
(S3ee POWER SUPPLY)

REMOTE CONTROL
(See KEYING)

RESISTANCES

A Non-Inductive Resistor
Correction . ...,

8, July

ch.

A Simple Resista dge (Exp. Section). . .. 4h Apr
A Useful Lamp Bank (Exp, Seetion) &
Aceurate Wire Wound Resistors. ... ... ..
Line Pad for Remote Control (F‘xp

Stray

By Aug.

thp Section} . . . ..., . Lo 42 Tuly

TRANSMITTING — GENERAL

¢ TR RAI)IU .’TATION\)

3 ion 45, Der,

Advanced T ransmitter Design iLamb) ........ 21, JlLue

An Old Timer Gets Back in the Game \Hubhcll) o Bov.
o ‘ )ec

Correction |

FPuge vumbers in Reman Numerals refer to Communications Department in issue indiented,




Bibliography ©in Constant Frequency Trans- }
mitters (Exp Section). , oo v e iie i any 54, Feb.
D.C. House Current for the Transmitter ([- p

RRLET51 7 o) ¥ SN 4'.1 Dee.
Filament By Pass L;ondensvrs (Exp 42, Qct,
How Cur Signsals Look (Griffith) v , Oat,
Improving the Transmitter (Exp, Seetiony. . 47 Apr.
inductive Cirid Leaks (Bxp, Nection) , 45, Nov.

Locking the Transmitter (Turner). ... ..... .29, Feb.
Neutrahzmg Radio-Frequency Amphuers (Fore-

NI 2 2 0 e e e 31, Oet.
Upenmng Fubes in Parullel at 14 mo, {Exp.
\w-tmn) ......................... .... 48, Mar,
Some ‘onstructional Kinks 41, Mar,
BEAY .o vesv s crncrerorans 15, May

TRANSMITTERS — CRYSTAL CONTROL

See aleo AMATEUR RADIO STATIONS and
TRANSMITTING — 'PHON ,}

7-Me. Clrystals lLXp Seetion). .. ..., ... 36, Aug.
\ New Type of (rystal Holder (Klenk) ...." 20, Dec.
A Novel Crystal Mounting lEEp Section]. . 47, Jan,
Rias for the Power Amplifier iExp. bectxnm 37, Aug.

Ribliography on Lryatal Control (Exp. hebnon) 51, May
RBiblingraphy on Crystal Controlled Constant

squency Uransmitters (EBxp, Sectioni...... 4, Feb.

Crystallizing Crystal Grinding (Lamb)., .... .. 41 Apr.

NKF Experiments Above 28 Mega oy cles (Lamb) 9, Apr,
Cuartz Crystal Facts (Hollister) , | . 24, Jan,

e)\\ With Crystal Control (Phelps). . ::H, Sept.
Q\} With Crystal Control (Fxp, Section) . . . . 45, Dee,

TRANSMITTING — "PHONE

(See also ANMATEUR RADIO STATIONS)
A Madern 5)-Watt Radiophone Transmitter

{Chinnand Hendricks). ... ... .. ... " 19, Nav,
A simple Method of Cheeking Modulation Per-

centage (Exp, Seetion). 13, May
Airplane Rudiophone € oumunieation }uxpprl-

ments 1VIinoent) ..o 9, May

_Lorrection. .. ., e
Bibliography «n 'Phone
Heetion). .. ... ...

32, July
7y Mar,

Comments oo 14 Me, ” Mar.
Editoria] 7. dan,
14-Me, "Phone Transuuissico ¥ 17, Mar.
Line Pad for Remote (" ontrr\l (Fixp, Neetiond, .. &3, Get.
Radio Cantrol of Airport Lights (Gostin), . .9, Apr,

BUAY oo 16, Nav,
Yacuum Tube fayouts for
tion (Spitzer) 17, Feb,
“Vucuum Tube Layouts — ' Corvected l.\prf- A
(5 o O z) », ar.,
‘.olume “Level [n ... 3%, Nov,
Correetion . ...... e e .. 44, Dee,

TRANSMITTERS — LOW POWER

A Complete Pugh-Pull CW. Transmitter at
Low Cost (Grammer) . ... . ... oooeenti.ne %, Nov,

A Low Power Transmitter. e 13, Apr.
Clonverting the Single Clontrol “Trans er to

Push-Pull (Exp. Section), ................ 39, Aug,

TUBES

A Carrection (Mitchell), ... ..., ... ..., .. A8, Kebh,
A Potential Divider for Use 1t R.'Ldlo Lrequen—

cies (Flxp, Section), .. .. T8, Hept,
Distortion Rule Obtainable, %, Jan,
New DeForest Tubes '4, July
New ‘f'wo-Volt Tubes (G, G, 22, July
QST Adopts a System of timform Tube Desig-

pation (J.J. 1) 00 ..., 2%, May
The Dynatron INFWhOld) 34, Feb,

‘The Operating ('hamrterlsmcs of Vacuum ‘T'ube
Dretectors (Robinson). ..., o0 vu0 Part; 1, 23, Aug.
Part 11, 42, Sept.

Vaenum Tube Layouts for Palephone MModula-
tion (Spitzer), .. ..oov i e 17, Feb.
“ Vacuum Tube Layouts —'" Clorvected (Spitzer) 53, Mar,

ULTRA-HIGH F‘RE()UEN(‘Y

b 1L, Jan,
AFM:- prenmenwm ...... v I Feb,

A 5-Meter Variable Capacivy (Exp. Seetion), .. 43, Nov.
Advanced Transmitter Desiga (Lamb). 21, June
b5 xplormg the 56 Megacycle Band (Exp. \Pct‘l()ﬂ) t‘), Sept.

High-Frequency Inductances {Ausman)....... 35, Keb,
ng):—Frequencv Notes (Rodimon) .. ... AP u, Oct.
Hunting T'rouble on Me, (Blais).. ... ... ;3?, Jan,
Internationa] Clommunigation on 28 Megu cles

fRodimon), ... v i e 21, May
AMaking Practical Use of the H#-\le. Hand (Lnng) 14, Sept,
AMore ngreeq an 2% Megacveles (Rodimant. ... 249, June

NKF Experiments Above 24 Megaeyeles (lamb)  w, Apr,
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Everything that you’ve wanted in a log
is in the Official A. R. R. L. Log Book

New page design to take care
of every operating need and.
fulfill the requirements of the
new regulations!

W e wraro wians 1

. AMATEUR RADIO STATION LOG ‘

1 rasay rewel canren
H n

= HEISATES REMARKS €1C
HE

New hook form! No more

fussing with binders, or try-

ing to weight down loose

sheets when the breezes
blow !

V : =

b= N Ve e

New handy operating hints and log-keeping suggestions, put where they

are always convenient !

»

Designed by F. E. HANDY

A. R. R. L. Communications Manager

7 LOG .S

AMATEUR RADIO STATION

_WSXYZ Gopher Piie i,

. Sept.1,1930...
g Ser s

AMERICAN RADIO RELAY LEAGUS
KARTFOAD, COMN,

POV VUV VOOV VOOV OWYN

40 cents each

HERE are 39 pageslike the one above, 814"

x 1034, carefully designed to incorporate
space for all the essential information you want
and need to record about your station’s opera-
tion. 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 instructions on maintaining your
log, convenient tabulations of the most-used Q
signals, miscellaneous abbreviations, operatin
hints, amateur prefixes and signal-strengt
scales. The information you want, always at
your finger-tips.

The new regulations require a log; a well=
kept one identifies your station; a uniform
series copstitutes a progressive and permanent
record.

We honestly believe the new Official
ARRL. Log Book is the best you've ever

seent

Three for $1.00

Postpaid anywhere
SEND IN YOUR ORDER TODAY! .
American Radio Relay League, Hartford, Conn., U. S. A.

v
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- 'Outstanqu

To the amateur and to every
other user of dry cell batteries.
Outstanding because of unequalled
performance under most severe as
well as all ordinary circumstances.
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Bunezss BATTERY COMPANY

MADISON, WISCONSIN




Sets built to sell

ears. ..

Sangamo Transformers
in the audio end give your
set a “tone” advantage
over compelition . . . . .

Successful custom builders and manufacturers
know the importance of tene guality. Fully 90%
of all receiver sales are made or lost on the first
hearing. Nothing takes the place of accurate re-
production. Today, the buying public judges by
tone more than by price!

The only way to be sure of tone quality is to
be sure of the transformer you use,

Obviously, transformer building, an exact
science in itself, should only be undertaken by
an organization of specialists. Sangamo is such
an organization.

30 years of research experience combined with
unsurpassed precision manufacturing facilities
guarantee in Sangamo Transformers the most
satisfactory amplification over the entire musical
frequency scale.

Sangamo "“A” Line Transformers give your set
a “tone” advantage over competition. The cost
is a little higher, but they cut your selling costs
by lowering sales resistance.

SANGAMO ELECTRIC COMPANY
SPRINGFIELD, ILLINOIS, U. $. A.

Manufacturers of Precision
Electrical Apparatus for
30 years,

(see reverse side)
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The Sangamo
Typ e e A’,

Condenser

A IFCATION
»
¥

densers,

e S

AdAress. . .0t i e i e

L Tocy

Curve of Type A" or
Sangamo Straight Axdre
Transformer showing wni-
Formity of amblification at
all andible frequencies,

F

rue Tone—

*X"” Line Transformers

Type AX straight audio amplification.
List price......covenrensssss 56,00

Type BX Push-pull Input unit, List
PrCE. s eiverroraocrnsicancss 36,50

Type CX-i71 Push-pull Outpur
F'ransformer, for 171 or 250 power
output tubes for cone speaker. List
PrICE. ..o v vrirnirsrvercensss  $6.50

Type DX, same as CX except for 210
and 112 power tubes. List
PLCE. v ivrrsrnicsnsoness s $6,50

Type HX Push-pull Qutput for 171 or
250 Power Qutput tubes to match the
impedance of moving coil of Dynamic
loud speakers. List price......$6.50

Type GX, same as HX except for 210
and 112 power tubes. List price.$6.50

Type E Qutput Choke to match im-
pedance of the various type power
tubes, List price....oovi0s00 $5.00

PIN THIS TO YOUR LETTERHEAD AND MAIL
SANGAMO ELECTRIC CO.
Springfield, Illinois, U, $. A, Dept. W-94

I
]
'
]
§
1
1
£ (For manufaciurers) 1 am interested in engineer- 1
ing data regarding your transformers and con- :
]
1
L]
]

1 (For set builders) Please send circulars describing
your apparatus and latest audio hook-ups. I ed-
close 10¢ to cover cost of mailing,

is the real basis
of comparz’san for
a recez’vz’ng sel.

“A” Line Transformers

Simiiar to X Line but with special
core metal to give greater amplifi-
cation at low frequencies

Type A straight audio amplification.
List price...covvirrasssev..-$10.00

Type B Push-pull Input Transformer
for all tubes. List price.......$12.00

Type C-171 Push-pull Output, for
171 or 250 type power tubes with
cone speaker, . ... vivee.. .. $12.00

‘Type D-210, same as C except for 210
and 112 power tubes........$12.00

Type H-171, Push-gull Qutput for
171 or 250 power tubes for Dynamic
Speaker. List price..........$12.00

Type (3-210, same as type H except
for 210 and 112 tubes.......$12.00

Type F Plate Impedance for use as a
choke to prevent oscillation and for
impedance coupled amplifiers. List
[T 1 J N . X 1]

Unusual facilities for furnishing
transformers with or without cases
ready for mounting and quick as-
semhly with the receiver: Prices
on application,

Every sound characteristic is
affected by the quality of the
fixed condensers in a wet,
Sangamo builds accurate mica
condensers, molded within an
averall enclosure of genuine
bakelite with only the terminals
broughtoutside. Moisture, heat,
shocks or jars will not alter
their characteristics nor affect
operation aftér the set leaves
the factory.

Sangamo
et Illini k2]
Condensers

*1lini" Condensers are stand.
ard with those manufacturers
who insist on ratings being
actually what the specifications
call for. Manufactured by ex-
clusively designed equipment,
held to the rolerances your en-
gineeringdepartmentdemands,
Sangamo Condensers will re-
duce to a negligible quantity in-
spection department rejects and
“reassembly’ losses in profit.

Sangamo
High' Voltage
Condensers

Tested at 5000 voits D. C. and
3500 A, C. and built to Sanga-
mo standards, known through-
out the radio world, amateurs,
commercial men and manufac-
turers have leacned to depend
on Sangamo High Voltage
Condensers. Accurately rated
and adequately rested — these
condensers offer the maximum
protection in high voltage, high
frequency circuits.

Prices on request
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